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Cognitive Vitality Reports® are reports written by neuroscientists at the Alzheimer’s Drug
Discovery Foundation (ADDF). These scientific reports include analysis of drugs, drugs-in-
development, drug targets, supplements, nutraceuticals, food/drink, non-pharmacologic
interventions, and risk factors. Neuroscientists evaluate the potential benefit (or harm) for
brain health, as well as for age-related health concerns that can affect brain health (e.g.,
cardiovascular diseases, cancers, diabetes/metabolic syndrome). In addition, these reports
include evaluation of safety data, from clinical trials if available, and from preclinical models.

Centella asiatica (Gotu kola)

Evidence Summary

Improvements in a few cognitive functions, venous insufficiency, microangiopathy, and atherosclerosis
have been observed in people. A few cases of hepatotoxicity and contact dermatitis have been
reported.

Neuroprotective Benefit: Some clinical studies suggest modest benefit in a few cognitive
functions, though a meta-analysis failed to show statistically significant differences. In
preclinical studies, it reduced oxidative stress, Ai levels, and apoptosis, while promoting
dendritic growth and mitochondrial health.

Aging and related health concerns: Some clinical studies suggest benefit of Centella
asiatica in patients with venous insufficiency, microangiopathy, atherosclerosis, and wound
healing, though full texts were inaccessible for many of the studies.

Safety: Numerous clinical trials have tested Centella asiatica with mostly mild adverse events
(Gl discomfort, headache, rash), though 3 cases of hepatotoxicity have been reported.
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Availability: OTC Dose: extracts at 30-9o0 mg/day; Chemical formula: C;H.sOs
crude form at 1.5-4.0 g/day (e.g., Asiatic acid)
(Drugs.com) MW: 488.70 (e.g., Asiatic acid)
Half life: 2-4 hrs, depends on | BBB: Asiatic acid is bbb-penetrant

chemical

Clinical trials: meta-analysis | Observational studies: none
of 11 RCTs, of which 5 RCTs
(including a total of 215
subjects) tested Centella
asiatica alone

What is it? Centella asiatica (Gotu kola) is an herbal medicine that is used in Ayurveda and Traditional
Chinese medicine. It is also known as Asiatic pennywort, Indian pennywort, Jal Brahmi, Mandookaparni,
and Tsubokusa (in Japanese). Centella asiatica is most commonly known as a cognitive enhancing
supplement that is often compared to or called with the same name as Bacopa monnieri (e.g., Brahmi
can refer to Bacopa alone or the combination of both Bacopa and Centella asiatica)(Examine.com).
Centella asiatica is thought to activate MAP kinases, which increase levels of the neurotrophic factor
BDNF.

Aside from its cognitive enhancing effects, it is also known for its ability to promote wound healing. In
preclinical studies, Centella asiatica inhibits enzymes that break down collagen while increasing
collagen synthesis, thus increasing wound healing rate (Examine.com). In clinical settings, Centella
asiatica has been used to treat venous insufficiency, a condition where valves in the vein do not
function properly and blood pools in the veins of one’s legs [1]. Other studies have explored the effects
of Centella asiatica in alleviating anxiety, depression, diabetes, rheumatoid arthritis, and fever
(Examine.com; WebMD.com).

The main bioactive compounds in Centella asiatica are triterpenoid structures called Asiatic acid (up to
1% of dry weight) and madecassic acid (up to 1% of dry weight). Centella asiatica also contains many
other compounds including glucose-bound forms of triterpenoids (e.g., asiaticoside, madecassoside),
other triterpenoids, rosmarinic acid, ginsenosides, apigenin, rutin, quercetin, vitamin C, beta-carotene,
anthocyanins (up to 37.6 mg/100g), and minerals including iron, potassium, copper, zinc, calcium,
sodium, manganese, magnesium, and cobalt (Examine.com).
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Neuroprotective Benefit: Some clinical studies suggest modest benefit in a few cognitive functions,
though a meta-analysis failed to show statistically significant differences. In preclinical studies, it
reduced oxidative stress, Al levels, and apoptosis, while promoting dendritic growth and mitochondrial
health.

Types of evidence:
1 1 meta-analysis of 11 RCTs testing Centella asiatica alone or a combination of supplements
1 1clinical trial in patients with vascular cognitive impairment
9 o observational studies
1 Numerous laboratory studies

Human research to suggest prevention of dementia, prevention of decline, or improved cognitive
function?

A 2017 meta-analysis of 11 randomized controlled trials analyzed whether Centella asiatica affects
cognitive function in healthy people as well as in patient populations [2]. Five RCTs tested Centella
asiatica alone and 6 RCTs tested a combination including Centella asiatica. No significant differences
were observed between Centella asiatica and placebo on any cognitive domain. However, Centella
asiatica was associated with improved mood based on self-reported alert scores and lower self-
reported anger scores at 1hour after treatment. Current evidence does not support Centella asiatica
alone on overall cognitive function. Also, no significant differences were observed for mood or QoL.

In a double-blind randomized controlled trial of 28 healthy elderly, Centella asiatica treatment (750
mg/day) for 2 months enhanced working memory and increased a component of event-related
potential (N1oo amplitude) [3]. Centella asiatica decreased reaction time while increased % accuracy of
working memory, which suggested increased speed and quality of working memory. However,
significant changes in reaction times and % accuracy were observed in some of the tests, not all.
Because there were 12 tests of cognitive functions measured at 4 different time points (pre-dose, 1 hr
post-dose, 1 month, and 2 months), some of the significant findings may have been due to chance.
Improvements of self-rated mood were also found following the Centella asiatica treatment. However,
the precise mechanism(s) underlying these effects still require further investigation. Alert factor and
calm factor significantly increased after 1and 2 months of Centella asiatica treatment compared to
placebo.

In an exploratory clinical study of 99 patients with post-stroke vascular cognitive impairment,
treatment with Centella asiatica extract (750 or 1,000 mg/day) for 6 weeks resulted in improved MoCA-
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Indonesia scores, though this improvement was also seen in the control group receiving 3 mg/day of
folic acid [4]. No differences were seen between the treatment groups, suggesting that the
improvements were due to natural recovery from stroke. However, delayed recall memory was
significantly improved in patients treated with Centella asiatica compared to folic acid. No group
effects were seen in other cognitive functions, including executive function, naming, attention,
language, abstraction, or orientation.

Human research to suggest benefits to patients with dementia:
None available.

Mechanisms of action for neuroprotection identified from laboratory and clinical research:

There are many components to Centella asiatica, of which Asiatic acid has been the most studied in
preclinical models. Asiatic acid does cross the blood-brain-barrier and displays antioxidant and
neuroprotective effects [5]. Other studies have used extracts of Centella asiatica or other components
(e.g., asiaticoside).

Alzheimer’s models: In a mouse model of Alzheimer’s (Tg2576 mice), orally administered water
extract of Centella asiatica attenuated Al -associated behavioral abnormalities [6]. In vitro, the extract
protected SH-SY5Y cells and MC65 human neuroblastoma cells from toxicity induced by exogenously
added and endogenously generated Al , respectively. The extract prevented intracellular i -amyloid
aggregate formation in MC65 cells. The extract did not show anticholinesterase activity or protect
neurons from oxidative damage and glutamate toxicity.

In a different mouse model of Alzheimer’s disease (PS/APP mice), Centella asiatica extract treatment
(2.5 g/kg/day) for 8 months starting at 2 months of age (prior to amyloid deposition) significantly
decreased levels of Ai -40 and -42 [7]. The extract also functioned as an antioxidant in vitro, scavenging
free radicals, reducing lipid peroxidation, and protecting against DNA damage.

In neurons from Alzheimer’s mice (Tg2576 mice), water extract from Centella asiatica prevented the
diminished outgrowth of dendrites and loss of spines caused by Al exposure [8]. In wild-type mouse
neurons, the same extract increased dendritic arborization and spine densities.

In a cell culture model of Alzheimer’s (SH-SY5Y cells), asiatic acid treatment prevented aluminium
maltolate-induced cell death, attenuated rotenone-induced reactive oxygen species, and prevented
apoptosis and mitochondrial membrane dysfunction [s].
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Parkinson’s models: In a mouse model of Parkinson’s (MPTP), Asiatic acid (100 mg/kg) significantly
attenuated motor abnormalities, dopamine depletion, and the diminished expressions of neurotrophic
factors and their receptor TrkB [9]. Asiatic acid activated the PI3K/Akt/mTOR signaling pathway
associated with neuroprotection. In a cell culture model of Parkinson’s (SH-SYs5Y cells exposed to
rotenone), Asiatic acid prevented the overproduction of reactive oxygen species, mitochondrial
dysfunction, and apoptosis [10].

Cognitive dysfunction models: In a rat model of cognitive decline (subjected to aluminum), Centella
asiatica treatment (150 and 300 mg/kg/day) significantly improved memory performance, decreased
caspase-3, decreased the activity of an enzyme that degrades the neurotransmitter acetylcholine
(acetylcholinesterase), and reversed mitochondrial deficits [11].

In a rat model of cognitive decline (streptozotocin injection), Centella asiatica treatment (100-300
mg/kg) showed a dose-dependent improvement in cognitive behavior [12]. A significant decrease in
oxidative stress (MDA levels) and an increase in antioxidant defense (glutathione and catalase levels)
were observed in rats treated with 200 and 300 mg/kg Centella asiatica.

In neonatal mice exposed to glutamate, oral administration of Asiatic acid (100 mg/kg) significantly
attenuated cognitive deficits in the Morris water maze test, decreased oxidative stress (lipid
peroxidation) and restored antioxidant activity (glutathione and SOD) in the hippocampus and cortex
to levels comparable to controls [13]. Asiatic acid (50 and 100 mg/kg) also attenuated neuronal damage
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