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 Exploring α-GPC - A 
Comprehensive Overview of Its 

Impact on Cognitive Health 

History

α-GPC is a precursor to the 
neurotransmitter acetylcholine 
(ACh), which is used in the central 
and peripheral nervous system 
but can also be considered as 
precursor to 
phosphatidylcholines, which are 
an essential part of animal cell 
membranes and high content in 
the human brain. α-GPC is 
naturally occurring in food and 
beverages, although in low 
amounts. It is also known as L-α-
GPC, Alphoscerat or Cholin 
Asphoscerat.

Research on α-GPC is several 
decades old. When first test on 
patients suffering from cognitive 
decline showed that in these 
individuals neurons seem to have 
trouble to produce ACh and 
absorb it from their immediate 
environment. Hence, treatments 
were looked after that could 
provide these neurons with 
enough ACh to satisfy their 

increased demand.

Despite encouraging early results, 
well-controlled clinical trials failed 
to show significant improvement 
of treatment with choline or 
lecithin and therefore, the clinical 
value of these drugs, if any, is 
controversial. The development of 
central inhibitors of enzymes that 
block breakdown of ACh, which 
have a therapeutic role in the 
treatment of Alzheimer’s 
symptoms today, prompted 
scientists to focus their attention 
on the role of ACh loss as 
responsible for cognitive 
impairment which is a trait of the 
disease. From these efforts, α-GPC 
arose as a potential candidate.

α-GPC is a semi-synthetic 
derivative of phosphatidylcholine. 
Pre-clinical studies have 
demonstrated it increases the 
release of acetylcholine, facilitates 
learning and memory in 
experimental animals, improves 
brain transduction mechanisms 

and decreases the age-dependent 
structural changes occurring in 
the rat brain. The compound also 
contributes to anabolic processes. 
Due to these promising results, it 
was subsequently trialed to treat 
symptoms of neurodegenerative 
diseases in humans starting in the 
early 1990`s.

Preclinical Data

Preclinical data for α-GPC is 
abundant. It has been mostly 
evaluated as neuroprotective or 
neurostimulatory compound, but 
also in other roles, for example as 
a nephroprotectant.

The potential therapeutic effects 
of α-GPC on seizure-induced 
cognitive impairment were tested 
in rats. α-GPC (250 mg/kg) was 
injected into the intramuscular 
space once daily for one or three 
weeks from immediately after 
seizure, or from 3 weeks after the 
seizure onset for 3 weeks. The 
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authors found that administration 
of α-GPC starting at 3 weeks after 
seizure improved cognitive 
function through reduced 
neuronal death and blood brain 
barrier disruption, and increased 
neurogenesis.¹ An earlier study 
had already reported beneficial 
short-term effects.² Similar 
studies in mice have come to 
comparable conclusions.³ Oral 
administration of α-GPC 3 hours 
before cognitive test in rats 
prevented learning impairment 
induced by other drugs. Similarly, 
drug induced retrograde amnesia 
was also completely reversed by 
the drug. These effects were dose-
dependent with a maximum at 
300 mg/kg.⁴

A further study on rats exposed to 
stress has shown a 
neuroprotective effect under 
these conditions. Animals treated 
with α-GPC (400 mg/kg) 
administered orally after stress 
exposure showed better memory 
function, decreased immune 
response and a more favorable 
cytokine and hormone profile 
compared to the control group.⁵ 
Another study on hypertensive 
rats demonstrated α-GPC (150 
mg/kg/day) and lipoic acid (125 
μmol/kg/day) resulted in a 
decrease in blood pressure and 
neuronal damage in these 
animals. In aged rats Injections of 
100mg/kg/day α-GPC did increase 
learning and memory as well.⁶

Aging rats show a significant 
decrease in the number of 
muscarinic M1 receptors in some 
brain areas compared to young 
animals. Chronic treatment of 
aged rats with α-GPC restored the 
number of M1 receptors to levels 
found in young animals. The 

metabolites of α-GPC showed the 
same influence in receptor 
density, indicating α-GPC is not a 
prodrug.⁷

Isoflurane, a widely used common 
inhalational anesthetic agent, can 
induce brain toxicity. α-GPC has 
been recognized for its 
neuroprotective properties 
against oxidative stress and 
inflammation, hence it was trailed 
to prevent damage from 
isoflurane in cell culture. 
However, the findings suggest 
that α- GPC treatment could 
potentially enhance the 
vulnerability of brain cells to 
isoflurane.⁸ Another study has 
pointed towards to conclusion, 
that α-GPC can be either 
protective or toxic, depending on 
the external circumstances in 
some cells.⁹

Clinical Data

As early as 1993, a study with 126 
patients suffering from 
Alzheimer's disease explored the 
effects of α-GPC but also Acetyl L-
Carnitine (ST200) in these 
individuals. The study participants 
received 800 mg of α-GPC at 8 am 
and 400 mg at 4 pm daily for 6 
months. After 4 months 
significant improvements in the 
degree of dementia were 
observed, while there was no 
significant difference between the 
groups. The data overall showed a 
better effect of α-GPC compared 
to ST200 though. Both drugs were 
well tolerated. Adverse effects 
observed in the α-GPC-treated 
group were insomnia, gastric pain 
and restlessness in 1 patient each.

In 2002 a further clinical study 
assessed the efficacy and 

tolerability of α-GPC in the 
treatment of cognitive 
impairment due to mild to 
moderate Alzheimer's disease in 
elderly individuals. 132 patients 
were treated with 400 mg α-GPC 
3x times daily for 180 days. Similar 
to previous findings, cognitive 
function improved significantly in 
the group after 90 and 180 days of 
treatment compared to the 
control group. A longer treatment 
time corresponded to a higher 
increase in mental function. 
Fifteen drug-related adverse 
effects (10 episodes of 
constipation, 5 episodes of 
nervousness) were reported.¹⁰

α-GPC was also administered to 
2044 patients who had suffered a 
recent stroke or transient 
ischemic attack. In the first 30 
days, it was administered 
intravenously at a dose of 1000 
mg/day. In the next 4 months, 
they would orally receive 1200 mg 
per day. The data show that α-GPC 
did effectively prevent the 
deterioration of the cognitive 
function due to the ischemic 
event. Adverse events were 
complained of by 44 patients 
(2.14%); in 14 (0.7%) the 
investigator preferred to 
discontinue therapy. The most 
frequent complaints were 
heartburn (0.7%), nausea-vomit 
(0.5%), insomnia-excitation (0.4%), 
and headache (0.2%). The trial 
confirmed the therapeutic role of 
α-GPC on the cognitive recovery of 
patients with acute stroke and the 
low percentage of adverse events 
confirms its excellent tolerability.
¹¹
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In 2021, 40 healthy volunteers 
aged 22-59 years were recruited 
to investigate the effects of α-GPC 
on human emotions. They 
received 400 mg α-GPC before 
bedtime for 2 weeks. A placebo 
had no effect on motivation, 
whereas the α-GPC group showed 
an increasing trend in motivation 
during the intervention period at 
nighttime. Effects on anxiety were 
not observed. The authors 
concluded that that α-GPC (400 
mg/day) administration did not 
exhibit any side effects or 
addictions during the 2 weeks of 
intervention and at least 12 
months after taking the 
medication.¹²

There are also a number of 
smaller clinical trials mostly 
published in Italian language. The 
trials focused in degenerative 
dementia disorders, vascular 
dementia and acute 
cerebrovascular diseases.¹³ ¹⁴

Degenerative dementia disorders

In four trials, α-GPC was 
administered orally at the dose of 
1200 mg per day, while in the 
remaining studies it was 
administered intramuscularly at 
the dose of 1000 mg per day. The 
duration of the treatment was 3 or 
6 months for oral administration 
and 3 months for parenteral 
administration. Overall, 505 
patients were treated orally (466 
for 6 months and 39 for 3 months) 
and 60 patients were treated 
intramuscularly. In general, in all 
trials treatment with α-GPC 
proved to improve the patients 
clinical condition, especially 
regarding memory and attention 
impairment.

A recent meta-analysis (2023), 
considering the most recent 
developments, has again 
confirmed the

positive effect of α-GPC on 
cognition of patients suffering 
from Alzheimer’s disease.¹⁵

Vascular dementia

Overall, 789 patients with vascular 
dementia were enrolled in seven 
trials. In four trials, α-GPC was 
administered orally at the dose of 
1200 mg per day for 3 or 6 
months, while in three further 
studies it was administered by 
intramuscular injection at the 
dose of 1000 mg per day for 3 
months. Of the 431 orally treated 
patients, 418 received the drug 
over 6 months and 13 over 3 
months. Similarly, as observed in 
degenerative dementia disorders, 
treatment with choline , α-GPC 
improved overall clinical 
symptoms, such as memory and 
attention impairment, affective 
disorders and somatic symptoms 
(fatigue, dizziness) in all trials on 
vascular dementia. A different 
analysis of clinical data concluded 
that α-GPC provided some 
modest symptomatic relief 
primarily on memory and 
attention in dementia of vascular 
origin.¹⁶

Acute cerebrovascular diseases

All patients in three trials were 
subjected to intramuscular 
treatment with a daily dose of 
1000 mg per day α-GPC in the 4 
weeks following the acute event. 
This parenteral administration 
was followed by a 5-month oral 
administration of the drug at the 

dose of 1200 mg per day. In all 
three trials, parenteral treatment 
with α-GPC favored cognitive, 
functional and motor recovery in 
the acute phase, while the 
subsequent oral treatment 
consolidated the clinical results 
obtained in the acute phase and 
positively influenced the whole 
clinical course.

A study investigating a change in 
electrical signaling in the brain in 
17 patients with mild cognitive 
impairment found no statistically 
significant changes, but a 
tendency for faster signaling.¹⁷

As a result of these studies, α-GPC 
has been used extensively in 
some parts of the world as clinical 
treatment. In 2021, a study was 
published evaluating the 
subsequent risks of a stroke 10 
years after α-GPC treatment. Data 
of over 100.000 participants were 
collected. Results showed users of 
α-GPC were about 40 % more 
likely to suffer a stroke in 10 years 
after initial treatment. It is 
however not clear whether this is 
due to α-GPC intake or to other 
factors.¹⁸

Performance in healthy subjects

Twenty participants 10 males, 10 
females consumed 200 mg of α-
GPC, 400 mg of α-GPC,200 mg of 
caffeine and a placebo in a 
randomized, double-blind study. 
They reported mood and 
performed a serial subtraction 
test and tests for reaction time, 
hand-eye coordination, power, 
speed, and agility. Subtraction test 
scores were 18.1 % and 10.5 % 
faster in the α-GPC group 
compared to caffeine and PL, 
respectively. Vertical Jump Peak 
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Power was 8.5 % higher in the 200 
mg α-GPC, 7.5 % higher in the 400 
mg α-GPC and 2.0 % higher in the 
caffeine group in comparison to 
placebo. Mood changes in 
between the groups were not 
recorded, expect jitteriness 
seemed to be lower in the 400 mg 
α-GPC group to all other groups.¹⁹ 
These findings demonstrate that 
α-GPC can increase mental and 
physical performance in healthy 
subjects, although the participant 
count was small.

α-GPC was also theorized to have 
an effect on dreams, but a study 
on 40 participants was not able to 
verify this hypothesis.²⁰ α-GPC 
does also not seem to influence 
body weight or composition and 
growth hormone level in humans. 

Conclusion
The evidence for α-GPC as an 
effective treatment of Alzheimer’s 
disease symptoms and in the 
attenuation of stroke damage has 
been documented extensively by 
a serious of studies and meta- 
analyses. Hence, has been used to 
treat cognitive decline from 
various sources since decades on 
a large number of patients. There 
is also limited clinical data 
suggesting that not only certain 
groups of diseases may be treated 
with α-GPC, but that healthy 
subjects can profit from a 
supplementation of α-GPC on a 
physical and mental level as well. 
However, more data is needed to 
confirm this. In addition, some 
preclinical findings indicate a 
possible positive effect on kidney 
metabolism. A typical dose of α-
GPC is 500-1500 mg per day in 
most clinical studies.

Due to its long-time clinical use, 
the data availability for the safety 
of α-GPC is excellent. For most 
individuals, no side effects are to 
be expected from a regular dose 
while few may experience mild 
side effects. It is considered as 
“Generally recognized as safe” by 
the US food and drug 
administration (FDA). One long-
term study was found that use of 
α-GPC may increase the risk of 
strokes in a 10-year time period 
after α-GPC intake in patient that 
had already suffered a previous 
stroke, which is a concerning 
result. It is however not clear if 
this is due to α-GPC or if there 
were confounding factors in this 
singular study.

There are also some trials 
indicating there might be a toxic 
effect of α-GPC, however these 
results stem from experiments in 
cell culture and it is unclear of 
these findings can be transferred 
to a living organism. 
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