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Citicoline, or cytidine 5�-diphosphocholine (CDP-choline)
is a nucleotide (nucleotides form the basic structural unit of
nucleic acids such as DNA) found in the body as essential in
the formation of cell membranes. It activates the synthesis of
phospholipids in nerve cell membranes. It is also neuropro-
tective by scavenging toxic lipid breakdown products,1 and
it increases norepinephrine and dopamine levels in the central
nervous system.2

Many references to this substance call it a drug. It may be,
but it is also considered a dietary supplement and you can get
it over-the-counter. There are high levels naturally in brain
and liver tissue. Once taken, citicoline breaks down into cyti-
dine and choline in the intestines. You can find it in pill form,
IV or injection. The great thing is that the bioavailability is
the same if taken orally or by intravenous. After absorption,
it is distributed through the body and even crosses the blood
brain barrier. It then can enhance the levels of both neuro-
transmitters norepinephrine and dopamine levels, and
increase brain metabolism and biosynthesis of cell mem-
branes in the central nervous system (CNS). It also has been
shown to decrease damage to neurological tissue after a
stroke3 or with ischemic issues in the brain.4

In another research study, citicoline therapy improved ver-
bal memory functioning in older individuals with relatively
inefficient memories. Citicoline may prove effective in treat-
ing age-related cognitive decline that may be the precursor
of dementia.5 Citicoline also has been shown to restore the
activity of mitochondrial and membrane enzymes which
increases the reabsorption of cerebral edema related to brain
injury.6

Citicoline has been shown to inhibit apoptosis (cell death)
associated with cerebral ischemia and neurodegeneration.7 It
may facilitate neurological recovery by enhancing synaptic
outgrowth and increased neuroplasticity.3 Citicoline, in
another study, reduced cognitive dysfunction and distur-
bances of visual/spatial coordination and had a positive effect
on the emotional sphere, decreasing the level of depression.8

Citicoline was an effective adjuvant to citalopram (Celexa
medication) in the therapy of major depressive disorder.9

Citicoline should be considered as a possible agent for neu-
roprotective and regenerative therapy for diabetic
retinopathy.10

Leukoaraiosis patients have abnormality in the network
connectivity of the corpus callosum in the brain, which dete-
riorates over time. Citicoline therapy may delay the damage
to the axons and myelin in the corpus callosum, exerting pro-
tective effects on the corpus callosum (leukoaraiosis is a
common finding in stroke patients which is strongly associ-
ated with risk of dementia and stroke).11

Results demonstrated that citicoline in combination with
physiotherapy appears to be a promising agent to improve
gross motor function in patients with cerebral palsy versus
physiotherapy alone. Further studies, however, need to be
done.12

Citicoline has been shown to help Parkinson’s disease.
After 30 days of treatment, the scores on the Columbia
Rating Scale improved 7.3%; rigidity was improved 18.8%;
times to walk 10 m and turnover were reduced 17.5% and
37.4%; and the handwriting test scores improved 19.7%. No
side effects were reported. Four patients with advanced
Parkinsonian-type symptoms and psychotic side effects
received 2,000 mg of citicoline subcutaneously or intra-
venously for 7 days. 

Citicoline is showing promising results in
remyelination of patients with multiple sclerosis,13 and might
significantly slow down the disease progression of
glaucoma.14

Citicoline can have beneficial effects, both in degenerative
and vascular cognitive decline in a variety of ways: apoptosis
inhibition, neuroplasticity potentiation, phospholipid, and
acetylcholine synthesis. Acetylcholinesterase inhibitors have
been used for treatment of Alzheimer’s disease. When co-
administered with cholinergic precursors, they were able to
increase the intrasynaptic levels of acetylcholine more than
when the single drugs were given alone.16

Citicoline also increases plasma adrenocorticotropic hor-
mone (ACTH) levels and potentiates serum thyrotropin
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(TSH) levels. It stimulates central nicotinic and muscarinic
receptors, and also increases growth hormone (GH) and
luteinizing hormone (LH) serum levels.17 And yes, it can
even help with addictions. Citicoline may facilitate the treat-
ment of marijuana use disorders by improving the cognitive
skills necessary to fully engage in comprehensive treatment
programs.18 The use of citicoline was associated with
improvement relative to placebo in some aspects of declar-
ative memory and cocaine use, but not mood. The findings
are promising and suggest that larger trials of citicoline are
warranted.19 Limited data suggest citicoline may also hold
promise for alcohol addiction.20

Here again, citicoline is the pyrimidine to most improve
aging factors. It increases phospholipid synthesis. Scavenges
toxic membrane breakdown products, improves mitochon-
drial function, increases catecholamine synthesis, and
improves eye health.1

The aging brain demonstrates decreased dopamine levels,
decreased energy metabolism, increased risk of stroke, and
impaired memory and brain function. According to
Psychopharmacology (1996) 127: 88-94, choline levels are
higher in older subjects compared to younger subjects, with
the same dosages of citicoline.1

Citicoline is water-soluble, and plasma levels peak one
hour after oral ingestion. The majority of the citicoline is
excreted in respiration as CO2, and 24 hours after consump-
tion is excreted through the urine.21,22

Citicoline has been found to be safe. In a short-term,
placebo-controlled, crossover study, 12 healthy adults took
citicoline at daily doses of 600 and 1,000 mg, or a placebo
for 5 days consecutively. Occasional headaches occurred in
4 subjects on the 600 mg dose, 5 on the 1,000 mg dose, and
1 on placebo. No changes or abnormalities were observed in
hematology, clinical biochemistry, or neurological tests.23

There have been many more research projects that used ani-
mals for evaluation and dosages, but these are not people. 

At this time, citicoline is available as a health supplement
only, and the FDA has not approved citicoline as a drug to
prevent or treat any conditions. Some people can have side
effects such as trouble sleeping (insomnia), headache, diar-
rhea, low or high blood pressure, nausea, blurred vision, chest
pains, and others. According to Rxlist, citicoline dosage
guidelines are as follows: 

• For decline in thinking skills due to age: 1000-2000
mg of citicoline per day.

• For ongoing disease of the blood vessels that serve
the brain (chronic cerebrovascular disease): 600 mg
of citicoline per day.

• For immediate treatment of stroke due to a clot
(ischemic stroke): 500-2000 mg of citicoline per
day starting within 24 hours of stroke.

• If you are pregnant or breastfeeding, there is not
enough reliable information about the safety of tak-
ing citicoline, so stay on the safe side and avoid its
use.

As you can see, research on citicoline is very promising,
however, more research on humans still needs to be done.
This nucleotide, essential in the formation of cell membranes,
is certainly worth considering as studies thus far are revealing
some very provocative effects on the human body such as
brain metabolism, addiction control, diabetic retinopathy,
stroke, Parkinson’s disease, multiple sclerosis, Alzheimer’s
disease, and more. I can see now why Dr. Renshaw shared
his research at the International Society of Sports Nutrition.
It seems that citicoline just might help most people, as well
as athletes.
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