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Vinpocetine
By promoting improved blood flow, vinpocetine benefits brain health

Julius G. Goepp, MD

Vinpocetine is a novel dietary supplement derived from the lesser periwinkle plant Vinca minor.
Better known in the US as an attractive garden border than a health aid, this plant has many useful
derivatives that promote better health and quality of life.

Since it was first synthesized in the late 1960s, vinpocetine has been used to maintain and improve
brain health and cognition. It is widely used in Japan and many European countries to treat a
number of cerebrovascular diseases. As a dietary supplement, vinpocetine offers potential
neuroprotective effects as well. To understand how and why this phytonutrient works, it is important
to understand a bit about normal and abnormal blood flow in the brain.

NOURISHING THE BRAIN

The healthy adult brain receives fully one seventh of the heart’s output of blood every minute. This abundant blood flow is needed
to provide the constant supply of oxygen, glucose, and other nutrients that this incredibly complex organ requires to function
properly. Unlike most other body tissues such as muscle that can function reasonably well for several minutes without fresh
oxygen, brain tissue is incapable of so-called “anaerobic metabolism.” Even a brief interruption in the delivery of oxygen to brain
tissue results in almost immediate damage to brain cells.

Fortunately, the brain is equipped with an excellent circulatory system of its own. Not unlike a modern jetliner with its multiple
power backup systems, the brain has four major arteries to keep blood flowing. The two carotid arteries in the sides of the neck
provide most of the blood flow to the front and top of the brain, while the vertebral arteries, which climb up through the spinal
column, join together with parts of the carotids to form the Circle of Willis. This circle is critical, as it is the only area of the body
where all four blood vessels join, allowing blood to be shunted to areas where it is needed, even if one of the major vessels
becomes blocked.

Like the body’s other blood vessels, the cerebral blood vessels suffer changes over time that can cause them to narrow.
Atherosclerosis, or the accumulation of fat-laden, calcified plaque, is one of the most common causes of narrowing of the
cerebral arteries. Chronic high blood pressure is another cause, as the steady pounding of high-pressure blood causes the
muscular layer of the vessels to enlarge. With advancing age, blood vessels lose some of their elasticity as well, making it
difficult for them to maintain and regulate blood flow. Finally, characteristics of blood itself can significantly affect its flow through
brain blood vessels. Elevated levels of red blood cells, as occurs in dehydration and certain lung and kidney diseases, can make
the blood thicker and more resistant to easy flow. Red blood cells and platelets also need to remain flexible to slip through tiny
capillary openings and reach the tissue. Blood cell membranes lose flexibility under the influence of free radicals that oxidize
some of their component lipids.

All of these factors can reduce blood flow to the brain. When an area suddenly stops getting
adequate blood flow, the result is an ischemic stroke. Some tissue dies immediately, while other
tissue, paradoxically, may be destroyed only when blood flow is restored, oxygen returns, and free \
radicals are generated that damage brain cell membranes. Many older adults have low levels of

cerebral vascular disease, which leads to a condition called chronic cerebral vascular ischemia. In
this condition, blood still gets to all areas of the brain, but some areas receive insufficient blood
flow to support long-term function. Vascular dementia is the term for more advanced brain injury
that results from inadequate flow to brain areas responsible for cognition. In a very recent study,
total cerebral blood flow was found to be reduced even in apparently healthy elderly patients
compared to younger adults, and it was more diminished still among elderly people with
dementia.1 Alzheimer’s disease is probably not directly related to blood flow, but is thought to result from chronic exposure to
toxic excitatory amino acids and free radical formation.




VINPOCETINE'S EFFECTS ON BRAIN HEALTH

Vinpocetine has effects on brain blood vessels, brain blood flow, and brain cells themselves. In this way, it can be of value in
enhancing the delivery of oxygen and nutrients to the brain, as well as in possibly preventing the damage that occurs if nutrient
delivery is impaired. Some research suggests that vinpocetine may also help to prevent the neurotoxic effects implicated in
Alzheimer’s disease.

Vinpocetine inhibits an enzyme called phosphodiesterase type 1 (PDE1) while reducing intracellular calcium levels, both of which
normally cause smooth muscle in blood vessels to contract and narrow the diameter of the vessels. Inhibition of PDE1 and
calcium thus allows brain blood vessels to relax and increases the amount of blood flowing through them.2-s Many people are
familiar with PDES inhibitors such as sildenafil or Viagra®, as well as calcium channel blockers such as diltiazem (Cardizem®
and others). Those drugs also work to dilate blood vessels and maintain healthy blood flow in other parts of the body.

By inhibiting PDE1, as well as through its antioxidant properties,s-8 vinpocetine reduces the
viscosity, or “stickiness,” of red blood cells and platelets.s-13 This allows blood to flow more easily
through narrowed vessels, and may help to protect brain tissues in the event of transient loss of
blood pressure, when the tissues might otherwise experience insufficient flow (the so-called
“watershed stroke” caused by hypoperfusion).

If blood flow to a region of the brain drops enough to cause cellular damage, there is still opportunity
to protect nerve cells from both the immediate injury and the oxidant stress that follows when blood
flow returns. Vinpocetine is a sodium channel blocker that may protect the cells from this
“reperfusion” injury by preventing the accumulation of sodium in injured brain cells.7,14 This effect
may also contribute to preserving brain cells’ ability to restructure themselves after an injury and to
rapidly restore cognitive function.s

Since 1978, vinpocetine has been commonly used in many countries to treat cerebral vascular diseases.1s,16 It is currently
approved for use in tablet form in 47 countries.17 The evidence for its use is strongest in the treatment of chronic cerebral vascular
ischemia, though growing evidence suggests that it may be beneficial in treating or preventing acute ischemic strokes and
various forms of dementia.

CHRONIC CEREBRAL VASCULAR ISCHEMIA

In chronic vascular ischemia, it is important to increase blood flow to the affected areas to increase the delivery of both oxygen
and glucose, the brain’s only source of energy.1s Using positron emission tomography (PET) scanning, Hungarian investigators
demonstrated that administering vinpocetine led to an increase in glucose transport into the whole brain.2 Other researchers used
PET scanning to demonstrate the effectiveness of either IV or oral tablet vinpocetine. They showed that vinpocetine increased
brain glucose uptake and metabolism, especially in areas nearest the damaged tissue. Other studies using transcranial Doppler
ultrasound and other techniques have also demonstrated increased regional blood flow and enhanced glucose supply to brain
tissue in response to vinpocetine.7 Patients who took the oral tablet form of the supplement also showed an increase in blood
flow in the injured regions.4 In a small double-blind, randomized, controlled trial, 14 days of vinpocetine given intravenously
significantly increased cerebral blood flow in patients with chronic cerebral vascular ischemia.z Of special importance, these
investigators found that vinpocetine treatment helped to redistribute blood to the areas where it was needed most.

These physiological effects seem to correlate with actual clinical improvements as well. In an early double-blind, placebo-
controlled trial of vinpocetine in the treatment of chronic vascular ischemia, supplemented patients scored better on a battery of
cognitive measures such as the Clinical Global Impression scale, the Sandoz Clinical Assessment-Geriatric scale, and the Mini-
Mental Status Questionnaire. No serious side effects were found in this study.19 In a much larger randomized, placebo-controlled
trial, patients who took 30 or 60 mg per day of oral vinpocetine for 16 weeks showed marked improvements on the Clinical Global
Impression scale and on cognitive performance tests. Patients taking vinpocetine also demonstrated lower severity of illness in
that study.20 A 2005 study examined vinpocetine’s effects on cognition and brain blood flow. Although the study was relatively
small, with only 14 subjects taking vinpocetine and 12 taking placebo, its results suggest that blood vessel diameter was
significantly larger in the vinpocetine group. The investigators also reported that vinpocetine users did not have any worsening on
a test of short-term memory over the three months following the trial, whereas the placebo patients did.21

ACUTE ISCHEMIC STROKE

“Brain attack” is the term many physicians use to describe acute ischemic strokes, in which blood supply to a region of the brain
is suddenly blocked. As with heart attacks, the immediate death of tissue in the absence of oxygen and nutrients is followed by
worsening damage as flow returns and free radicals are generated. A review of studies of vinpocetine in acute ischemic stroke
conducted before the mid-1990s found small sample sizes and inconclusive findings.1s



More recently, however, in a group of acute ischemic stroke patients, a single IV dose of 20 mg of vinpocetine was shown to
increase brain perfusion and oxygen extraction compared to placebo.22 Laboratory rats given vinpocetine 30 minutes after
induced ischemic stroke had a 42% reduction in the size of the damaged area compared with untreated animals.23 The same
authors report significant, dose-dependent protection from short- and long-term neurotoxicity caused by the excitatory amino
acids glutamate and N-methyl-D-aspartic acid (NMDA).

These data would seem to support a role for vinpocetine in acute treatment of stroke, and might be the basis for recommending
its regular use in patients at high risk for acute stroke. A small, single-blind trial of IV vinpocetine within 72 hours of acute stroke
onset showed that the risk of a poor outcome was reduced by 30-60% in the treated group. The treated group also had better
scores on the National Institutes of Health Stroke Scale at a three-month follow-up evaluation. No significant adverse results were
seen, and the authors concluded by recommending a full-scale, double-blind, placebo-controlled trial of vinpocetine treatment in
acute ischemic stroke.24

DEMENTIA AND ALZHEIMER'’S

An early analysis of seven small trials reported that patients with various forms of dementia who supplemented with vinpocetine
became “more vivid” and saw improvements in their cognitive performance and daily activity.2s Because this was a report of
multiple trials in differing categories of patients and with different outcome measures, it is difficult to draw any firm conclusions
from it. A more recent and rigorous analysis of multiple trials of vinpocetine for cognitive impairment and dementia showed benefit
associated with taking oral vinpocetine at doses of 30-60 mg per day.2s The number of patients treated for longer than six months
was small, however, and because of variability in design and outcome measures in the three studies these authors reviewed,
they concluded that there was inconclusive evidence for the use of vinpocetine in patients with dementia. These authors
emphasized the need for larger clinical trials with clearly defined inclusion criteria and outcome measurements.

Promising evidence from the laboratory suggests that vinpocetine protects brain tissue from the oxidative stress caused by the
“Alzheimer’s protein” known as amyloid beta or Abeta.27 Because vinpocetine also blocks the NMDA receptors that are thought
to be involved in the genesis of Alzheimer’s disease,28 vinpocetine supplements have a potential role in preventing Alzheimer’s.

TREATING HEARING DISORDERS

Vinpocetine has long been used in Eastern Europe to treat various forms of hearing disorders. A
1986 review of eight independent studies of substances that enhance blood flow found that
vinpocetine produced improvements in hearing as well as in “ringing” of the ears, or tinnitus,
following trauma to the ear.29 A decade later, an open-label study of vinpocetine at a dose of 20
mg a day for 10 days following trauma to the ear showed that vinpocetine supported significant
improvement in hearing and a decrease in tinnitus, with the best results seen in patients who
took the supplement within one week of the injury.3o Vinpocetine may also have a role in
preventing non-traumatic hearing loss. According to a 2003 study, pre-treatment with vinpocetine
prevented hearing loss associated with the antibiotic gentamicin in 118 patients under treatment for tuberculosis.31 These effects
make biological sense, as vinpocetine’s effect on tiny intracellular structures called microtubules helps brain cells restore
function after injury,s and microtubules are important in the hearing cells of the inner ear as well.

USES FOR URINARY INCONTINENCE

The human urinary bladder is composed entirely of smooth muscle, which is markedly affected by phosphodiesterase (PDE)
function. Urinary incontinence is often the result of so-called “detrusor instability,” or bladder spasm. Drugs such as atropine and
oxybutinin (Ditropan®) are often used in treating bladder spasm, but these anticholinergic medications have many unpleasant
(and some dangerous) side effects, such as dry mouth, blurry vision, and heart palpitations. There has been increased interest
recently in using vinpocetine to help regulate unstable detrusor muscle through its inhibition of PDEL. In laboratory studies,
vinpocetine relaxed both animal and human bladder smooth muscle.32-34

Initial clinical data suggested that vinpocetine might be helpful in patients with urgency, urge incontinence, and possibly other
kinds of incontinence.11 In a small trial among 19 patients, 58% reported improvements in clinical symptoms or bladder function
tests.3s Vinpocetine has been recommended in several recent reviews of substances helpful in controlling female urinary
incontinence.36,37



SUPPLEMENT SYNERGY

The female sex hormone progesterone has recently been shown to increase the fluidity and
flexibility of red blood cells, contributing to the ease with which they can flow through small
capillaries.3s Progesterone is manufactured from the precursor pregnenolone. The combination of
pregnenolone and vinpocetine may therefore be especially helpful in people with sluggish or
deficient blood flow.

\s SUMMARY
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[ PR - o s W . Vinpocetine is a supplement with a wide variety of biological effects. It causes relaxation of smooth
I\ B | muscle, dilation of blood vessels, and improved blood flow, all of which have beneficial health

effects. It also provides protection for nerve cells deprived of oxygen and nutrients, and further

protects those cells from oxidative stress when blood flow is restored. The supplement has had its
greatest proven clinical benefit in patients with chronic cerebral vascular ischemia, and evidence is growing for its potential
usefulness in acute stroke, various forms of dementia, and urinary incontinence. Even after more than two decades of extensive
use in Europe and Asia, side effects and adverse events are rarely reported among people taking vinpocetine supplements.
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