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Green tea, white tea, and black tea are made from dried leaves of Camellia sinensis, a
perennial evergreen shrub. Up to 40% of the dry weight of tea leaves is accounted for by
antioxidants called catechins; epigallocatechin gallate (EGCG) is the most abundant
catechin found in green tea. EGCG could theoretically promote brain health, but no studies
have evaluated whether it can protect from cognitive decline or dementia. EGCG
supplements are considered safe for most people, but high doses may affect liver function.

EVIDENCE AND POTENTIAL BENEFIT FOR BRAIN HEALTH

Rated 2/4 based on 2/4 evidence

Long-term studies are lacking and no studies have evaluated whether EGCG may slow
cognitive decline or prevent dementia. Short-term studies show minor benefits at best.

Randomized controlled trials: No human studies have evaluated whether EGCG can protect
from cognitive decline. Some positive effects of EGCG on cognitive function have been
observed in people with Down syndrome, though the doses used were very low compared
to other clinical studies [1; 2]. In a pilot study of 29 patients with Down syndrome, EGCG (9
mg/day) for 3 months significantly improved episodic memory [2]. The EGCG-treated group
showed a higher percentage of correct answers in visual memory recognition compared to
placebo and a trend for a benefit with EGCG was observed for working memory and
psychomotor speed. In a phase 2 double-blind randomized controlled trial (RCT) of 84
people with Down syndrome, EGCG (9 mg/day) treatment combined with cognitive training
for 6 months was associated with significantly higher scores in visual recognition memory,
inhibitory control, and adaptive behavior compared to the group receiving placebo with
cognitive training [1]. However, this protective effect was evident in only 3 out of 24
cognitive tests and no significant differences were seen in measures of social skills or
quality of life. Phase 3 trials will be needed to assess and confirm long-term efficacy of
EGCG and cognitive training in this population.

Effects of acute EGCG treatment have also been examined in healthy adults. In one double-
blind RCT of 31 healthy adults, EGCG treatment significantly increased calmness and
reduced stress, and EGCG treatment was associated with a significant overall increase in
alpha, beta, and theta activities [3], which are associated with relaxation, arousal/focused
attention, and quiet wakefulness, respectively [4]. These results are consistent with
anecdotal accounts that green tea is relaxing and alerting. In another double-blind RCT in
healthy adults, administration of 135 mg EGCG resulted in reduced cerebral blood flow in
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the frontal cortex compared to placebo, but no significant differences were observed for
cognitive performance or mood measures [s].

Biology: Preclinical studies have found a wide range of actions of EGCG, including chelating
metals, reducing inflammation, scavenging free radicals, improving mitochondrial function,
and preventing death of brain cells [6]. In vitro and in silico studies have also shown that
green tea polyphenols inhibit acetylcholinesterase (AChE) and butyrylcholinesterase (BChE)
[7; 8].

In Alzheimer’s disease mouse models, EGCG treatment (10-50 mg/kg/day) resulted in many
benefits: improved cognitive function [9; 10], improved psychomotor coordination [11],
reduction of both soluble and insoluble AP levels in the cortex and hippocampus [10],
reduction of phospho-tau [10], improved AChE activity [9], and improved measures of
oxidative stress (glutathione peroxidase activity, nitric oxide metabolites, and reactive
oxygen species) [9].

In a mouse model of accelerated aging (SAMP8), EGCG treatment (5-15 mg/kg/day) for 60
days rescued cognitive decline and reduced A accumulation [12]. In a rat model of chronic
unpredictable mild stress, EGCG treatment (25 mg/kg/day, i.p.) significantly improved
memory performance, attenuated pathological abnormalities in the hippocampus, reduced
AB levels, and restored autophagic flux [13].

The four major tea catechins are EGCG, epigallocatechin (EGC), epicatechin gallate (ECG),
and epicatechin (EC). In young rats that were treated for 26 weeks with polyphenon E, a
mixture of these four catechins (63% EGCG, 1% EC, 6% EGC, and 6% ECG, dissolved in
water), cognitive benefits were observed [14]. Polyphenon E-treated rats had improved
reference and working memory. They also had lower plasma concentration of lipid
peroxides, decreased reactive oxygen species in the hippocampus, and greater plasma
ferric-reducing power compared to controls.

Doses used in rodent studies are comparable to those used in human clinical studies after
accounting for differences in body surface area [15]. While a pharmacokinetic study in
healthy volunteers has shown that a single dose of EGCG (up to 1600 mg) can result in
micromolar plasma concentration (130-1392 ng/ml), remaining questions include the extent
of blood-brain-barrier permeability and the optimal doses of EGCG for possible
neuroprotection in humans.
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No studies have tested whether EGCG alone is beneficial to patients with dementia. While
some benefits have been observed in preclinical studies of Alzheimer’s disease, including
improved cognitive function [g; 10] and reduction of pathological markers of Alzheimer’s
[10], these effects have not been confirmed in people with dementia.

SAFETY

Rated 3/4

In a systematic review, randomized controlled trials (RCTs) were found that examined the
effects of relatively high doses of green tea extracts (containing 80o-1600 mg of EGCG or
soo mg of green tea polyphenol). A few cases of liver enzyme elevation were reported, but
most of these cases were mild and there were no serious liver-related adverse events [16].
Based on these analyses, liver-related adverse events with green tea extracts are expected
to be rare. In a large double-blind RCT of 1075 postmenopausal women, 843 mg of EGCG
taken daily for 1 year was associated with a higher incidence of liver enzyme (alanine
aminotransferase; ALT) elevation, and 1.3% of women experienced ALT-related serious
adverse events [17]. In a smaller double-blind RCT of 83 obese women, EGCG treatment
(300 mg/day) for 12 weeks did not cause any adverse effects on liver function biomarkers
[18]. Liver-related adverse events may be more common at higher doses. Another common
side effect of EGCG supplementation is nausea [17; 19].

Drug interactions: Three drugs are known to interact with green tea, but the interactions
are judged to be minor and minimally clinically significant (drugs.com). The three drugs are
warfarin (also known as Coumadin™ and Jantoven™), anisindione (or Miradon™), and
dicumarol. Caffeine in green tea can also interact with some drugs (drugs.com).

HOW TO USE

Very wide ranges of doses, from g9 to 1200 mg per day, have been used in clinical trials
examining the effects of EGCG on cognitive function, cholesterol levels, blood pressure,
and insulin resistance. Many studies using 300-400 mg/day [3; 18; 20]. One third-party
company offers a top 10 list of green tea supplements, based on label accuracy, purity,
contaminants (lead and arsenic), and safety.

EGCG is also abundant in green and white tea. Black tea contains much lower levels of
EGCG (~20 mg) as it is converted during the oxidation process to thearubigin, a different
type of polyphenol [20]. Sencha, the most common type of green tea in Japan, contains 40-
60 mg of caffeine, 8-25 mg of L-theanine, and 25-200 mg of EGCG per cup (200 mL).
Gyokuro, a type of green tea that is produced from shading the tea leaves, contains 240 mg
of caffeine, 85 mg of L-theanine, and 86 mg of EGCG per cup. Matcha is powdered Japanese
green tea often used in Japanese tea ceremony and contains 25 mg of caffeine, 36 mg of L-
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theanine, and 17-109 mg of EGCG per serving (8o ml) [21], along with vitamins A, B-
complex, C, E, K, and trace minerals.

It has been reported that EGCG bioavailability may be improved with cool and dry storage,
fasting conditions, albumin, soft water, vitamin C, fish oil, and piperine [22], but we have
not evaluated the evidence behind these claims. Factors that theoretically may decrease
bioavailability include: air contact oxidation, gastrointestinal inactivation, calcium,
magnesium, metals, catechol-O-methyltransferase (COMT; an enzyme that degrades
dopamine, norepinephrine, and epinephrine) polymorphisms, sulfation, and
glucuronidation.

WHAT’S THE FUTURE?

A clinical trial is testing whether a brain health supplement (BBG-1001) that contains green
tea extract, turmeric, fish oil, and vitamin D can slow cognitive decline in people with mild
cognitive impairment (NCTo2741804). This study is scheduled to be completed in May 2019.
This study has not started recruiting participants yet.

Unanswered questions include the extent of blood-brain-barrier permeability and the
optimal dose of EGCG, as well as more trials testing whether EGCG can influence brain
health and cognition.

REFERENCES

1.De la Torre R, de Sola S, Hernandez G et al. (2016) Safety and efficacy of cognitive training
plus epigallocatechin-3-gallate in young adults with Down's syndrome (TESDAD): a double-
blind, randomised, placebo-controlled, phase 2 trial. Lancet Neurol 15, 801-810.
https://www.ncbi.nlm.nih.gov/pubmed/27302362

2.De laTorre R, De Sola S, Pons M et al. (2014) Epigallocatechin-3-gallate, a DYRK1A
inhibitor, rescues cognitive deficits in Down syndrome mouse models and in humans. Mol
Nutr Food Res 58, 278-288. https://www.ncbi.nlm.nih.gov/pubmed/24039182

3. Scholey A, Downey LA, Ciorciari | et al. (2012) Acute neurocognitive effects of
epigallocatechin gallate (EGCG). Appetite 58, 767-770.
https://www.ncbi.nlm.nih.gov/pubmed/22127270

4. Cantero JL, Atienza M, Stickgold R et al. (2003) Sleep-dependent theta oscillations in the
human hippocampus and neocortex. | Neurosci 23, 10897-10903.
https://www.ncbi.nlm.nih.gov/pubmed/146 45485

5. Wightman EL, Haskell CF, Forster ]S et al. (2012) Epigallocatechin gallate, cerebral blood
flow parameters, cognitive performance and mood in healthy humans: a double-blind,
placebo-controlled, crossover investigation. Hum Psychopharmacol 27,177-186.
https://www.ncbi.nlm.nih.gov/pubmed/22389082

6. Mandel SA, Avramovich-Tirosh Y, Reznichenko L et al. (2005) Multifunctional activities of
green tea catechins in neuroprotection. Modulation of cell survival genes, iron-dependent

Conquering Alzheimer’s 57 West 57th Street, Suite 904 T.212 9018000
Through Drug Discovery New York, New York 10019 www.alzdiscovery.org 4


https://clinicaltrials.gov/ct2/show/study/NCT02741804
https://www.ncbi.nlm.nih.gov/pubmed/27302362
https://www.ncbi.nlm.nih.gov/pubmed/24039182
https://www.ncbi.nlm.nih.gov/pubmed/22127270
https://www.ncbi.nlm.nih.gov/pubmed/14645485
https://www.ncbi.nlm.nih.gov/pubmed/22389082

Alzheimer’s
Drug Discovery
Foundation

oxidative stress and PKC signaling pathway. Neurosignals 14, 46-60.
https://www.ncbi.nlm.nih.gov/pubmed/15956814

7. Ali B, Jamal QM, Shams S et al. (2016) In Silico Analysis of Green Tea Polyphenols as
Inhibitors of AChE and BChE Enzymes in Alzheimer's Disease Treatment. CNS Neurol
Disord Drug Targets 15, 624-628. https://www.ncbi.nlm.nih.gov/pubmed/26996169

8. Okello EJ, Savelev SU, Perry EK (2004) In vitro anti-beta-secretase and dual anti-
cholinesterase activities of Camellia sinensis L. (tea) relevant to treatment of dementia.
Phytother Res 18, 624-627. https://www.ncbi.nIm.nih.gov/pubmed/15476306

9. Biasibetti R, Tramontina AC, Costa AP et al. (2013) Green tea (-)epigallocatechin-3-gallate
reverses oxidative stress and reduces acetylcholinesterase activity in a streptozotocin-
induced model of dementia. Behav Brain Res 236, 186-193.
https://www.ncbi.nlm.nih.gov/pubmed/22964138

10. Rezai-Zadeh K, Arendash GW, Hou H et al. (2008) Green tea epigallocatechin-3-gallate
(EGCG) reduces beta-amyloid mediated cognitive impairment and modulates tau pathology
in Alzheimer transgenic mice. Brain Res 1214, 177-187.
https://www.ncbi.nlm.nih.gov/pubmed/18457818

11. Rasoolijazi H, Joghataie MT, Roghani M et al. (2007) The beneficial effect of (-)-
epigallocatechin-3-gallate in an experimental model of Alzheimer's disease in rat: a
behavioral analysis. Iran Biomed | 11, 237-243.
https://www.ncbi.nlm.nih.gov/pubmed/18392085

12. Chang X, Rong C, Chen Y et al. (2015) (-)-Epigallocatechin-3-gallate attenuates cognitive
deterioration in Alzheimer's disease model mice by upregulating neprilysin expression. Exp
Cell Res 334, 136-145. https://www.ncbi.nlm.nih.gov/pubmed/25882496

13. Gu HF, Nie YX, Tong QZ et al. (2014) Epigallocatechin-3-gallate attenuates impairment of
learning and memory in chronic unpredictable mild stress-treated rats by restoring
hippocampal autophagic flux. PLoS One 9, e112683.
https://www.ncbi.nlm.nih.gov/pubmed/25393306

14. Haque AM, Hashimoto M, Katakura M et al. (2006) Long-term administration of green
tea catechins improves spatial cognition learning ability in rats. | Nutr 136, 1043-1047.
https://www.ncbi.nim.nih.gov/pubmed/16549472

15. (2005) Guidance for Industry: Estimating the Maximum Safe Starting Dose in Initial
Clinical Trials for Therapeutics in Adult Healthy Volunteers. FDAgov.
http://www.fda.gov/downloads/drugs/guidances/ucmoz8932.pdf

16. Isomura T, Suzuki S, Origasa H et al. (2016) Liver-related safety assessment of green tea
extracts in humans: a systematic review of randomized controlled trials. Eur J Clin Nutr 70,
1221-1229. https://www.ncbi.nlm.nih.gov/pubmed/27188915

17. Dostal AM, Samavat H, Bedell S et al. (2015) The safety of green tea extract
supplementation in postmenopausal women at risk for breast cancer: results of the
Minnesota Green Tea Trial. Food Chem Toxicol 83, 26-35.
https://www.ncbi.nlm.nih.gov/pubmed/26051348

18. Mielgo-Ayuso |, Barrenechea L, Alcorta P et al. (2014) Effects of dietary supplementation
with epigallocatechin-3-gallate on weight loss, energy homeostasis, cardiometabolic risk

Conquering Alzheimer’s 57 West 57th Street, Suite 904 T.212 9018000
Through Drug Discovery New York, New York 10019 www.alzdiscovery.org 5


https://www.ncbi.nlm.nih.gov/pubmed/15956814
https://www.ncbi.nlm.nih.gov/pubmed/26996169
https://www.ncbi.nlm.nih.gov/pubmed/15476306
https://www.ncbi.nlm.nih.gov/pubmed/22964138
https://www.ncbi.nlm.nih.gov/pubmed/18457818
https://www.ncbi.nlm.nih.gov/pubmed/18392085
https://www.ncbi.nlm.nih.gov/pubmed/25882496
https://www.ncbi.nlm.nih.gov/pubmed/25393306
https://www.ncbi.nlm.nih.gov/pubmed/16549472
http://www.fda.gov/downloads/drugs/guidances/ucm078932.pdf
https://www.ncbi.nlm.nih.gov/pubmed/27188915
https://www.ncbi.nlm.nih.gov/pubmed/26051348

Alzheimer’s
Drug Discovery
Foundation

factors and liver function in obese women: randomised, double-blind, placebo-controlled
clinical trial. BrJ Nutr 111, 1263-1271. https://www.ncbi.nlm.nih.gov/pubmed/24299662

19. Kumar NB, Pow-Sang ], Egan KM et al. (2015) Randomized, Placebo-Controlled Trial of
Green Tea Catechins for Prostate Cancer Prevention. Cancer Prev Res (Phila) 8, 879-887.
https://www.ncbi.nlm.nih.gov/pubmed/25873370

20. Widlansky ME, Hamburg NM, Anter E et al. (2007) Acute EGCG supplementation
reverses endothelial dysfunction in patients with coronary artery disease. | Am Coll Nutr
26, 95-102. https://www.ncbi.nlm.nih.gov/pubmed/17536120

21. (2015) Is Matcha a Better Form of Green Tea? ConsumerlLab.com Answers the Question.
ConsumerLabcom.
http://www.consumerlab.com/news/Is+Matcha+a+Better+Form+of+Green+Tea/10 14 201
5/

22. Mereles D, Hunstein W (2011) Epigallocatechin-3-gallate (EGCG) for clinical trials: more
pitfalls than promises? Int | Mol Sci 12, 5592-5603.
https://www.ncbi.nlm.nih.gov/pubmed/22016611

Conquering Alzheimer’s 57 West 57th Street, Suite 904 T.212 9018000
Through Drug Discovery New York, New York 10019 www.alzdiscovery.org 6


https://www.ncbi.nlm.nih.gov/pubmed/24299662
https://www.ncbi.nlm.nih.gov/pubmed/25873370
https://www.ncbi.nlm.nih.gov/pubmed/17536120
http://www.consumerlab.com/news/Is+Matcha+a+Better+Form+of+Green+Tea/10_14_2015/
http://www.consumerlab.com/news/Is+Matcha+a+Better+Form+of+Green+Tea/10_14_2015/
https://www.ncbi.nlm.nih.gov/pubmed/22016611

