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The advantages of medical science, change in lifestyle, and in
eating habits during the last century leads to the extension of a
lifespan. The average lifespan increased from 58,5 years in 1900 to
69,5 years in 19961. Because of medical care, physical exercise,
the improvement of health-related habits, and health education, one
can gain and maintain a superior state of health. Ultimately one
should focus on a healthy diet along with the use of dietary
supplements, nutraceuticais, functional foods and beverages to
maintain good health. We should not only be concerned about the
health of the physical body, but also for the mind. It has been shown
that human memory may start to decline at the age of 30 old 2. The
experimental findings have been confirmed by personal
observations. With age, people begin to have some problems with
memory. It was shown that cerebral circulation increased in specific
areas of the brain with verbal task 3, mental effort 4, memorisation s,
speech or reading 6 and was significantly different when compared
to the resting CBF (cerebral blood flow) pattern 7. The deficiency in
cerebral blood supply may be one of the most important factors in
the decline of memory capacity and cognitive impairment.

Health cerebral tissue can afford a little reduction in blood flow
without important functional and morphological changes. The
reason is that the oxygen deficit to the brain could be restored by
increasing the utilization of oxygen from the blood and by other
mechanisms. However, the reduction of cerebral perfusion below
determinate level gives rise to changes in neuron function. The
moderate reduction in cerebral perfusion does not result in
immediate functional disorders. Although if it persists over a long
period of time (weeks or months), it could lead to irreversible
disturbances and morphological changes of nervous tissue s.

It is critical to maintain a supply of oxygen, glucose and other
nutrients to brain tissue to prevent memory and cognitive
impairment. Nutraceutical markets ail over the world offer a variety
of different types and forms of memory enhancer products. The
products contain ingredients that have different mechanisms of

action to support the brain. Particular  products, to improve
cerebral circulation are called "Intelectol®”, "Vinca Minor Extract"
and "Oxopocetine" which contain vinpocetine or vincamine as
active ingredients.

Natural alkaloid vincamine is extracted from a short evergreen
perennial herb Vinca Minor, L (fam. Apocynaceae). The total
contents of Vinca phytochemicals embrace 83 different
substances. Just in the leaves are 10-15% of total alkaloids.
Extracts of Vinca Minor have been used for centuries in Europe,
India, China, and America for medical purposes. In Europe, and
other countries, extracts of Vinca Minor were used to treat all kinds
of diseases, from coughs and sore throats to eye and lung
infections: Most interesting is that it was folk-use in treating
diabetes. In the 20th century, researchers discovered the plant
contains dozens of alkaloids; some of which lower blood sugar and
blood pressure. In the 1950's, scientists discovered two alkaloids
that are the source of anticancer drugs.

Vincamine and vinpocetine have been used clinically for over 25
years with minimal difference in their structural formula.
Vinpocetine is a selective inhibitor of phosphodiesterase-1 (PDE-
1) and has demonstrated its beneficial effects on brain circulation
in many clinical studies.

In conditions of cerebral hypoperfusion, the oxygen and glucose
entering brain tissue is diminished. As a consequence, the
utilization of blood oxygen rises, deformability of blood forming
elements is reduced, and the predisposition to thrombosis
increases. The main biological action of Vinca alkaloids,
vinpocetine and vincamine is that it improves brain circulation by
the regulation of cerebral vascular resistance. In addition, it
increases cardiac output of cerebral fraction without an effect on
the systemic circulation. The transcranial Doppler and a near
infrared spectroscopy study have shown that vinpocetine
increases cerebral perfusion, transmembrane glucose transport
and parenchymal oxygen extraction as well 9, 10, 11, 12. The
clinical studies have shown an increase of erythrocyte
deformability by vinpocetine  which  improves cerebral
microcirculation 13,14.

In a state of hypoxia, the cells ATP content is reduced, which
leads to a breakdown in cell membrane functions. As a result of
membrane Na+ K+ pump failure, intracellular Na+ levels and extra
cellular K+ levels increase. The increase of intracellular Na+
results in the release of activating amino acids and glutamate. This
leads lo the activation of Na+ and Ca2+ transmembrane channels
by excitotoxic mechanisms and an increase in entry of intracellular
Ca2+ causing cell damage.

Pathological changes in white matter, which consist from axons
wrapped in myelin, astro-, oligo- and microglial cells. The changes
are caused by hypoxic or anoxic conditions due to a rising entry of
Ca2+ in the axons. Diminished levels of ATP cannot supply
enough energy to Na+ transmembrane channels, so the influx of
Na+ is constant, and entry of Ca2+ rises which results in myelin
and axon damage.

Recent studies on vinpocetine’s mechanism of action suggest that
it is not limited only to vasodilation but, there is direct action on
nervous tissue cells. The experimental electrophysiological studies



confirm alteration in electrical activity of neurons by vinpocetine.
The results, showing similar effect of vinpocetine and cGMP,
suggest that vinpocetine enhance potassium currents by not direct
action on K+ channels but through increasing cGMP levels. This
information has confirmed that the scientific literature suggests
about the capacity of vinpocetine to increase levels of cellular
cGMP The literature also suggests that vinpocetine inhibits PDE-1
and/or activate guanylate cyclase which is related lo the NOS
(nitric oxide synthase) - dependent vasodilation mechanism. On
the other hand, it was observed that vincamine increases
mitochondrial respiratory rate in mitochondrial fraction; this
suggests that it increases the rate of ATP synthesis. Vinpocetine
increases ATP availability for neuronal energy-dependent
functions. 15, 16, 17, 18 by elevation of cortical cATP level.

Vinpocetine acts as neuronal and myelin protector, inhibiting the
activity of Na+channels and showing down excessive entry of Na+
in cells. It has a specific activity on different types of
transmembrane transport of Ca+ but the exact mechanism of
action has yet to be shown.

In response to cerebral hypoperfusion, protector mechanisms are
activated. The neuroprotector effect of adenosine is one of these
mechanisms, which prove very important. This effect assists in the
inhibition of release of excitatory amino acids and reducing white
matter damage.

Microglial activation is observed as a result of persistent
hypoperfusion and astrogliosis as well. Free radical formation and
other neurotoxic substances induce the astrocytes proliferation
during this process. Astrocytes in normal conditions play an
important role in maintaining ion balance in intracellular space. But
in hypoxic conditions, reactivated astrocytes lose this ability and the
mechanism for impediment of entry of excess of intracellular Ca2+
is disrupted. Adenosine takes part in astroglial differentiation and in
neuroglial activation and proliferation. Increased adenosine levels
stimulate differentiation of neuroglia, which leads to reduce free
radical production and restoration of ionic environment of neurons.

It was shown that vinpocetine could protect cultured neurons from
hypoxic damage by improving adenosine metabolism.19. Memory
decline is directly related with neuronal changes an,/or neuronal
loss. The memory formation is integrative and complex process. It
begins from the moment one receives external stimuli. The
information received by the senses is transmitted to the brain by
periferical nerves as electrical signals. The nerve cells (neurons) do
not have physical contact with each other. The transmission of
electric signals from cell to cell occur by conversion of electrical
impulses into a chemical signal. The neuron consists of a body of
cells and extensions named axons and dendrites. The electric
signal goes from a dendrite to the end of an axon (nerve terminal)
which is situated close to another dendrite and the body of cells of
the next neuron. The electric impulses trigger the release of specific
chemicals (neurotransmitters), which are packed in vesicles, in the
space between the nerve terminal and the surface of neighborings
cells (pos(-synaptic membrane).

These three units, the surface of the nerve terminal, the post-
synaptic membrane and the space between them, form the
synapse. The synapse and neurotransmitters are very important in
memory formation. Billions of neurons take part in transmitting and
processing the received information and form a complex network.
The neurotransmitters such as acetylcholine, dopamine,
noradrenaline, and serotonin are released, and the synapses are
modified while new ones are formed. The acetylcholine and
noradrenaline are very important in learning, memory formation and
movements; dopamine and serotonin take part in the state of
human behavior, emotions, and mood. The memory formation,

in scientific terms, consists in the modification of the synaptic

membrane and the synthesis of new proteins. All of these
events can be correctly developed when the neurons have
an adequate supply of oxygen, glucose and other factors for
the proper functioning of the brain.

Vinpocetine  improves turnover and increases the
concentration of noradrenaline, dopamine, acetylcholine and
serotonin involved in complex integrative processes of
memory formation. It has been shown that the little brain area,
Locus coeruleus is involved in fine mechanisms of behavior
such as regulation, learning, memory, emotions, awakeness
and autonomic regulation. Vinpocetine is a potent activator of
Locus coeruleus neurons. It is known that the quantity of these
neurons is reduced with age and more in men than in women.
This reduction affects the concentration capacity, thinking,
memory and speed of processing of information. Vinpocetine
has the capacity to improve the vigor of these noradrenergic
neurons to gain the name, "brain enhancer". Experimental
work on animals provides direct electrophysiological evidence
that vinpocetine has the capacity to increase the functionality
of Locus coeruleus neurons and the activity of the
noradrenergic system. The noradrenergic system is
responsible for learning and memory function. Vinpocetine
increases the level of dopamine. In the prefrontal brain area,
vinpocetine modulates working memory. A functional disorder
in this area is associated with schizophrenia and a low level of
dopamine with Parkinson's disease. 20-26

A clinical study was performed on 199 clinically healthy
volunteers by COVEX, S.A. (Covex S.A. is proprietary of this
data). Volunteers were divided into two groups by their age:
The first group included individuals that were 19-23 years old,
and the second group individuals who were 60-69 years old.
The results of the study clearly demonstrated the beneficial
effects of "Oxopocetine" and "Vinca Minor Extract" on memory
function and cognitive capacity when taken with different
beverages such as tea, coffee or cola beverages (Graph 1).
"Oxopocetine's" active ingredient is vinpocetine citrate, which
is a soluble salt of vinpocetine. It has all of the properties of
vinpocetine. The patented technology permits the mixture of
beverages containing the combination of caffeine or
theobromine with vinpocetine citrate (US Patent, Eurasian
Patent, and Norwegian Patent).

Vinpocetine has also been clinically shown to have a high
safety profile with only minor and rare side effects.
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