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Overview:

The combination of chromium, HCA and green tea extract supplementation is an important 
targeted combination to aid in:

1. Improved glucose, cholesterol and triglyceride blood levels

2. Enhanced weight loss results – with decreased body fat, increased lean mass gains and 
metabolism (without any dangerous stimulant agents – like ephedra or caffeine )

3. Athletic performance, as a complement to training and other nutritional measures

4. Brain and Memory support

5. Cancer Prevention, as one a many natural preventive and complementary measures



Chromium

Overview

• Most adults shown to consume only 25-50 mcg of chromium per day (50-200 
mcg is recommended)

Chromium potentiates action of insulin, thus:
1. Chromium supplementation shown to lower blood insulin (increasing glucose 
utilization, less lipogenesis, less sodium resorption).

2. Chromium shown to enhance amino acid uptake into muscles in trained athletes 
employing 12-wk weight training (men and women), with significant lean mass gains 
(Evans & Hasten)

3 Chromium shown to reduce body fat (elevate RMR and less lipogenesis)

4. Also, Chromium has been shown to lower cholesterol and triglycerides in diabetic and 
non-diabetic subjects - and reverse corticosteroid-induced diabetes (200-1,000 mcg 
daily). Nutritional Chromium is Non-Toxic up to 1,000 mcg

5. Also, Exercise increases urinary excretion of chromium (Anderson)



Chromium binds to LMWcr-peptide to increase action of insulin

• Insulin binds to and activates the insulin receptor.

• Insulin receptor activation stimulates the movement of chromium into the cell.

• Chromium binds to a peptide known as Apo-LMWCr* (Apo-LC).

• Functional LMWCr (LC) binds to the insulin receptor and enhances its activity.

• *LMWCr = low-molecular weight chromium-binding substance

• Adapted from Vincent, J.B. Quest for the molecular mechanism of chromium action and its relationship to diabetes. Nutr Rev. 2000; 58:67-72. (as found on line from the Linus Pauling Institute; Oregon State University).



Chromium Enhances Insulin Sensitivity



Chromium Increases Lean Mass



Chromium and Lean Mass – Football Players



Chromium Decreases Body Fat



Summary of Chromium and Body Fat Reduction



Chromium Referenced Studies

General Features

• Chromium is an essential trace element required for maintenance of 
normal glucose metabolism.  The function of chromium is directly 
related to the function of insulin, as chromium enhances (potentiates) 
the activity of insulin.  

• Some human studies demonstrate that chromium supplementation 
results in improvement of glucose intolerance.  Thus, it may have 
important applications for diabetics, hypoglycemic patients, and in 
Syndrome X (the metabolic syndrome).



• Insulin-chromium interactions are not restricted to glucose 
metabolism.  Animal and human studies indicate that 
chromium stimulates amino acid transport into the cells 
with a corresponding increase in protein synthesis.

•Only the trivalent state of chromium is biologically active 
(nutritional chromium).  By contrast the hexavalent form 
of chromium used as metal alloys by industry (industrial 
chromium) can be extremely toxic.



• Chromium concentration of most body tissue decreases steadily as 
we age. 

• As well, increasing impairment of glucose tolerance throughout 
normal pregnancy has been amply documented, and the changes in 
chromium concentration in the plasma may reflect decreased 
glucose tolerance or may actually reflect deficiency.  

• Concentration of chromium in the hair is ten times higher than in 
blood, and hair concentration has been suggested as a means of 
assessing chromium status.



Absorption and Metabolism

• The exact mechanism of chromium absorption is not known, but it is not 
simple diffusion.  Chromium is transported in the plasma in combination with 
transferrin.  Unlike other metals, once chromium is absorbed, it is almost 
entirely excreted in the urine.  Thus, daily intake is important to optimize 
chromium’s functions in the body. 

• Generally speaking, absorption of inorganic chromium found in food and 
water appears to be only about one percent.  Organically-bound chromium 
(e.g., GTF-chromium, chromium-chelates found in many supplements) permits 
a bioavailability of 10-25 percent.  The total amount of chromium found in the 
body averages less than 6 mgs.  The hair, spleen, kidney and testes contain the 
highest concentrations.(1,2)



Supplementation Studies and Clinical Applications

Glucose Intolerance

• More than 15 controlled studies demonstrate that chromium 
supplementation has a positive effect on impaired glucose tolerance, by 
potentiating the action of insulin.  This has important implications for 
hyperglycemics and Type II diabetics. (4) 

• In clinical studies in non-insulin dependent diabetes mellitus (NIDDM), 
supplementation with chromium has been shown to decrease fasting glucose 
levels, improve glucose tolerance, lower insulin levels, decrease total 
cholesterol and triglycerides, and increase HDL-cholesterol levels.(5-8)  In 
most of these studies, subjects ingested a minimum of 200 mcg of chromium 
from a supplement, daily.



Cholesterol and Triglyceride Lowering

• Chromium supplementation has been shown to lower cholesterol and 
triglycerides in both diabetic and non-diabetic subjects.  Many forms of 
chromium have demonstrated this effect, but the value appears to be only in 
those with low initial chromium nutritional status. The typical changes are 
a 10 percent reduction in total cholesterol and triglycerides and a two 
percent increase in HDL.(9-14)

• These are significant changes as every one percent decrease in total 
cholesterol corresponds to a 2-3 percent reduction in heart disease and 
stroke. Every one percent increase in HDL-cholesterol levels carries a 2-4 
percent decrease in risk of cardiovascular disease.(15)



Body Fat Reduction and Lean Mass Gains

•Chromium supplementation has been shown to facilitate 
reductions in body fat and increase lean muscle mass.  
Lean mass gains have been especially noteworthy in 
subjects taking chromium supplements in conjunction with 
resistance training, in both young males and females. 

• However, even in older and elderly subjects, chromium 
supplementation has produced significant reductions in 
body fat and moderate increases in muscle mass 
compared to placebo.



• Typical doses for weight loss and lean mass gains have 
used 200-400 mcg per day.  Additional studies are 
underway to determine the degree to which chromium 
may be helpful as a weight loss and anabolic aid. 
(2,16,17,18)

• Presumably, chromium is effective in these applications 
due to its ability to increase insulin sensitivity, thereby 
lowering plasma insulin levels.  Higher insulin levels tend 
to convert more carbohydrates into fat and insulin 
resistance decreases protein synthesis in muscles and 
amino acid uptake.(2)



Dosage Ranges:

• Glucose Intolerance: 200-400 mcg per day

• Cholesterol and Triglyceride: 200-1,000 mcg per day

• Weight Loss and Lean Mass Gains: 200-400 mcg per day. (2)

• Type-II Diabetics: 500 mcg of chromium, taken twice per day has been

shown to decrease HbA1c, glucose, insulin and cholesterol values.

(19) Chromium supplementation has been shown to reverse
corticosteroid–induced Diabetes (200-1000 mcg). (20)



Side Effects and Toxicity

• Trivalent chromium (nutritional chromium) has a very large safety range and 
there have been no documented signs of chromium toxicity in any of the 
nutritional studies at levels up to 1 mg (1,000 mcg) per day. (21)

• Some patients have reported increased dream vividness and decreased sleep 
requirements with chromium supplementation taken at 7:30 p.m., daily (50 
mcg).(22)

• At levels of intake between 1,200 mcg and 3,400 mcg of chromium picolinate 
a case of anemia, liver dysfunction and other problems appeared after four 
to five months.(23)



Drug-Nutrient Interactions

• Chromium supplementation may enhance the effects of drugs for 
diabetes (e.g., insulin, blood-sugar lowering agents) and possibly lead 
to hypoglycemia.  Therefore, diabetics taking these medications 
should supplement chromium only with proper glucose monitoring.

• Doses of glyburide (a hypoglycemic sulfonylurea drug used to lower 
blood sugar in type II diabetics) will need to be lowered if chromium 
supplementation is initiated, in most cases.



• Insulin-dependent diabetics may also be required to lower 
their insulin dosage if chromium supplementation is 
implemented.(24)

•Corticosteroid drugs - may increase urinary loss of 
chromium.(21)

• Insulin (Type-I Diabetics) - chromium can potentiate the 
action of insulin, thus affecting insulin dose requirements 
(do not supplement with chromium without cooperation of 
attending diabetic physician).(25)



Nutrient-Nutrient Interactions

• Refined Sugars:  excess sugar intake has been shown to increase 
urinary loss of chromium.(26)

• High Carbohydrate Diet:  high carbohydrate consumption has 
been shown to increase the urinary loss of chromium.(27)



Some Additional Notes On Chromium from 

Modern Nutrition in Health and Disease Textbook –

9th Edition – Reference No. 1

Chromium is shown to potentiate insulin function, thus improving glucose 
uptake and protein synthesis.

Chronic chromium deficiency increases blood cholesterol and decreases 
sensitivity to insulin, thus increasing risk of developing type 2 diabetes.

Some adult Americans consume less than 50-200 mcg per day (estimated safe 
and adequate level). This occurs because foods high in chromium:

Brewer’s yeast, broccoli, wheat germ, nuts, liver, prunes, egg yolks, apples with 
skins, asparagus, mushrooms, wine, and cheese – do not usually form a 
significant part of diet.



Food Processing removes considerable amount of chromium.

Strenuous exercise and high-CHO diet promote urinary loss of 
chromium, thus increasing potential for chromium deficiency. 

Chromium competes with iron for binding to transferrin – a plasma 
protein that transports iron form ingested food and damaged RBC’s 
and delivers it to tissues in need of iron. However, high-dose 
chromium studies (924mcg per day) did not show any negative 
effects on hematologic measures or indices of iron status.
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Chromium and Diabetes Studies:

A 2015 study showed positive effects of chromium 
supplementation in overweight and pre-diabetic subjects  -
increasing lean mass and reducing fasting plasma glucose: 4-
Month Study

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0138646

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0138646


A 2006 study showed that type 2 diabetes, who are taking 
sulfonylurea agents, saw significantly improvement in insulin 
sensitivity and glucose control with 1,000 mcg per day of chromium 
supplementation with significant attenuated body weight gain and 
visceral fat accumulation, compared with the placebo group. 3-
Month Study https://care.diabetesjournals.org/content/29/8/1826

Not all studies using chromium have shown benefit in 
increasing lean mass gains and lowering glucose, however. In 
my experience chromium works best when used with 
synergistic natural agents.

https://care.diabetesjournals.org/content/29/8/1826


Hydroxycitric acid (HCA)

• HCA found in the Garcinia cambogia fruit from south-east Asia 
(used as a curry substance)

• HCA shown to inhibit ATP citrate lyase, which ultimately blocks the 
conversion of glucose into fat in the liver (by limiting the 
availability of Acetyl CoA units for fatty acid synthesis)

• Thus, glucose in the liver is driven into glycogen stores in liver, and 
once saturated, glycogen stimulates Vagus nerve to convey 
message to suppress thalamus appetite center in brain (appetite 
suppressant effect)



•Animal studies confirm weight reduction effect

•Human studies show best results in combination with 
chromium, and also see decline in serum triglycerides and 
cholesterol in some hyperlipidemic patients.

• Expansion of glycogen stores may help athletes (750-1,500 
mg per day of HCA is usual supplemental daily dosage),
especially in athletes involved in endurance activities and 
in sports that demand repeated sprint intervals. (e.g., 
hockey, soccer, basketball etc.)



HCA Inhibits CHO Conversion To Fat and Promotes Body Fat Reduction



HCA Decreases Body Fat and Lipogenesis In Rats



2011 Systematic Review – HCA and Weight Loss

J Obesity https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3010674/

“Twenty-three eligible trials were identified and twelve were 
included. Nine trials provided data suitable for statistical 
pooling.

The meta-analysis revealed a small, statistically significant 
difference in weight loss favouring HCA over placebo.”

Results Continue on Next Slide …

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3010674/


• “Some authors have suggested that HCA causes weight loss by 
competitively inhibiting the enzyme adenosine triphosphatase-citrate-
lyase. 

• HCA has also been reported to increase the release or availability of 
serotonin in the brain, thereby leading to appetite suppression. 

• Other postulated weight loss mechanisms include inhibition of pancreatic 
alpha amylase and intestinal alpha glucosidase, thereby leading to a 
reduction in carbohydrate (absorption) metabolism.

• Animal studies have suggested that HCA causes weight loss, and human 
trials involving the use of HCA as a weight loss supplement have been 
carried out.”
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Green Tea Catechins – Polyphenols (EGCG)

•Green tea (Camellia sinensis) was discovered in China in 3000 

BC or earlier. It was brought to Japan from China by Buddhist 

priests over a thousand years ago. 

•Black tea is also derived from the same plant as green tea, 

but when harvested black tea is processed differently from 

green tea in that it is oxidized, which changes its composition 

to significant degree.



•A big difference between green tea and black tea is 
that green tea contains much more polyphenols 
or catechin constituents, including the highly 
medicinal EGCG (epigallocatechin-3-gallate). 

•EGCG has been investigated for its anti-cancer, 
anti-obesity, anti-atherosclerotic (plaque build-up 
in the arteries), anti-diabetic, anti-bacterial, anti-
viral, and anti-dental caries effects. 



•Unlike some natural substances and supplements many 
human clinical trials using green tea extract (high in 
EGCG) have been carried out and for the most part they 
show impressive and consistent positive health effects, 
especially with respect to anti-cancer properties, 
enhancing weight loss, improving diabetic management 
and possibly helping to ward off age-related memory 
loss, Alzheimer’s disease and possibly other 
neurodegenerative diseases. (2012 Review Paper)

Reference: Suzuki Y et al. Health-promoting effects of green tea. Proc Jpn Acad Ser B Phys Biol Sci. 2012;88(3):88-101 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3365247/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3365247/


Catechins –from Decaffeinated Green Tea: Weight Management

Clinical Studies:

Catechins proven to decrease body fat and overall body weight when 
provided to overweight subjects, compared to placebo – isocaloric 
diet and no exercise (5.3 lb weight loss in 3 months, compared to 2.9 
lb weight loss placebo group) (Nagao T, 2005)

Catechin group also showed greater reduction in waist and hip 
circumference and greater decline in LDL- cholesterol.



Nagao T et al. J Obesity 2007
https://pubmed.ncbi.nlm.nih.gov/17557985/

• Japanese women and men with visceral fat-type obesity 
were recruited for the trial.  A 12-week double-blind parallel 
multicenter trial was performed, in which the subjects 
ingested green tea containing 583 mg of catechins (catechin 
group) or 96 mg of catechins (control group) per day. 

•Randomization was stratified by gender and body mass index 
at each medical institution. The subjects were instructed to 
maintain their usual dietary intake and normal physical 
activity.



• Data were analyzed on 240 subjects (catechin group;
n = 123, control group; n = 117). 

Results: Decreases in body weight, body mass index, body 
fat ratio, body fat mass, waist circumference, hip 
circumference, visceral fat area, and subcutaneous fat area 
were found to be greater in the catechin group than in the 
control group. 

•A greater decrease in systolic blood pressure (SBP) was 
found in the catechin group compared with the control group 
for subjects whose initial SBP was 130 mm Hg or higher.



• Low-density lipoprotein (LDL) cholesterol was also 
decreased to a greater extent in the catechin group. 

•No adverse effect was found.

Discussion: “The continuous ingestion of a GTE high in 
catechins led to a reduction in body fat, SBP, and LDL 
cholesterol, suggesting that the ingestion of such an extract 
contributes to a decrease in obesity and cardiovascular 
disease risks.”



A study by CK Maki et al (2008) showed that during a 12-week 
trial with overweight subjects, the catechin supplemented group 
experienced enhanced weight reduction effects of exercise (180 
minutes per week) compared to the control group. 

They also showed greater reduction in abdominal fat and more 
significant reduction in serum fasting triglycerides. 
https://pubmed.ncbi.nlm.nih.gov/19074207/

Mechanism(s) of Action:

1. Up-regulation of brown fat increasing thermogenesis

https://pubmed.ncbi.nlm.nih.gov/19074207/


2. Inhibitory activity of catechol-O-methyltransferase (COMT), 
which normally degrades catecholamines (epinephrine and 
norepinephrine), with net result of increased release of fat 
from fat cells and enhanced thermogenesis

3. Inhibition of fatty acid synthesis (Reference: Int J Sport Nutr
Exerc Metab. 2012 Apr;22(2):139-54. 
https://www.ncbi.nlm.nih.gov/pubmed/22465867 )

In normal weight active men, green tea extract significantly 
increases fat oxidation by 17%, increasing fatty oxidation over 
24-hr period in both sedentary and active lean individuals 
during exercise. 

https://www.ncbi.nlm.nih.gov/pubmed/22465867


Green Tea Catechins Up-Regulate Brown Fat Thermogenesis

•An increasing body of evidence shows that the 

polyphenol known as EGCG found in green tea and green 

tea extract turns on the body’s brown fat machinery.

•Brown fat is the type of fat that burns excess calories we 

consume and gives them off to the environment as heat. 

This is known as thermogenesis. 



• Whereas white fat stores excess calories as fat, brown fat helps 
to burn off excess calories and release it as heat to the 
environment.

• The result is that green tea and green tea extract have shown 
promise in helping to prevent and reverse overweight 
problems. 

• This effect is related to EGCG not caffeine, as the effect is 
seen with decaffeinated green tea extract high in EGCG 
content.

Reference
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5475335/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5475335/


Green Tea Catechins Also Burn More Fat via Mitochondrial Biogenesis

• In addition to “turning on” brown fat activity, the ingestion of EGCG 

from green tea (and/or green tea extract high in EGCG), has also 

been shown to increase the number and size of mitochondria.

• Increasing mitochondria number (and size) is known as mitochondria 

biogenesis, and it enables cells to burn more calories per second, 

which can increase metabolism and help prevent and reverse 

unhealthy weight gain.



• Prevention of Weight Gain - Experimental studies show that 
consumption of adequate green tea and/or green tea 
catechins (especially EGCG) helps to prevent and reverse 
unhealthy weight gain, even in the presence of a high-fat 
diet, compared to the control group. 

• Human studies have supported the contention that green tea 
supplements (high in EGCG content) can help reverse weight 
gain and improve other health parameters.

Reference
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5475335/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5475335/


Green Tea and Weight Loss in Humans

• A number of human clinical trials have shown that the equivalent of 
4-5 cups of green tea per day (or approximately 600 -800 mg of 
EGCG from green tea extract supplements) can improve weight loss 
results in overweight subjects.

• Green tea should not be the only intervention used to help reduce 
excess body fat, but studies suggest that by helping to block the 
absorption of some carbohydrates and fats from the intestinal tract 
and increasing thermogenesis (speeding up metabolism) the 
addition of green tea to a weight management program may be 
used to enhance results in many cases.

• Reference: https://www.nature.com/articles/ejcn2014143

https://www.nature.com/articles/ejcn2014143


Green Tea Catechins, Weight Loss & Effects on Blood Pressure, Glucose and Lipids

Nutrition Research Journal 2012 – Bogdanski P et al. https://pubmed.ncbi.nlm.nih.gov/22749178/

• Evidence over the years suggests green tea catechins can help burn 

fat, improve blood pressure & blood sugar control, reduce 

cholesterol and reduce inflammation in the body. 

• In this study researchers followed 56 obese, hypertensive (high blood 

pressure) men and women for three months. Half the group receive a 

daily supplement containing either 379 mg of GT extract (high in 

catechin content) or a placebo, for 3 months.



The results showed that compared to the group receiving the 

placebo, the green tea extract supplement group showed:

1.A reduction in high blood pressure

2.Improvement in insulin function and blood sugar regulation

3.A decline in the bad cholesterol – LDL -cholesterol

4.A rise in the good cholesterol – HDL-cholesterol

5.A reduction in inflammation in the body as expressed by a 

decline in blood CRP levels (C- reactive protein)



The study authors concluded that: “daily supplementation [of 
green tea extract] favorably influences blood pressure, 
insulin resistance, inflammation and oxidative stress, and 
lipid profile in patients with obesity-related hypertension.”

Reference:  https://pubmed.ncbi.nlm.nih.gov/22749178/

https://pubmed.ncbi.nlm.nih.gov/22749178/


•Green tea extract is not a magic bullet to treat or 

reverse type 2 diabetes, but it can be used as a 

nutritional adjunct in type 2 diabetes (especially 

because it may also help to reduce the bad cholesterol –

LDL-cholesterol, and excess body fat - two other risk 

factors often seen in type 2 diabetes).

Reference: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3689013/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3689013/


Green Tea and Cancer Prevention

• Experimental studies demonstrate the ability of green tea catechins to 
encourage emerging cancer cells to commit suicide (apoptosis), slow the 
division rate of existing cancer cells and healthy cells and decrease metastasis 
and angiogenesis in cancer models.

• These mechanisms are known to be key factors in cancer prevention. This 
seems to be especially true for breast, bladder, esophageal and lung cancer.
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https://pubmed.ncbi.nlm.nih.gov/16424063/
https://www.urologytimes.com/view/green-tea-may-suppress-prostate-cancer-high-risk-men
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6164790/
https://pubmed.ncbi.nlm.nih.gov/21538848/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6337309/
https://pubmed.ncbi.nlm.nih.gov/28415774/
https://academic.oup.com/carcin/article/27/12/2424/2476057
https://www.mdpi.com/1420-3049/21/12/1679/htm


Green Tea and Prostate Cancer

• Experimental studies show that green tea catechins many exert anti-
cancer effects by “turning on genes” in emerging prostate cancer 
cells that produce a peptide (Bax) that encourages these cells to 
commit suicide (apoptosis) - by breaking apart the energy factory of 
the cell (the mitochondria). 

• Without adequate energy cells die off (apoptosis). As well, green tea 
extract has been shown to inhibit a peptide that many cancer cells 
make called the Bcl-2 peptide that normally blocks the ability of 
cancer cells to commit suicide via the Bax signaling pathway. 



• So, by “turning on” synthesis of the Bax peptide and 
“turning off” the synthesis of the Bcl-2 peptide, green 
tea catechins have shown an ability, experimentally, to 
encourage emerging (and possibly existing) prostate 
cancer cells to commit suicide (apoptosis). 

• See Next Slide



• Note: Bax and Bcl-2 proteins 
and  related apoptosis on 
image.

• Many researchers feel that 
these are important 
mechanisms in the 
prevention of prostate 
cancer, which may extend to 
other types of cancer as 
well. 

Reference: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC633
7309/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6337309/


• Experimental research involving lung and prostate cancer 

animal models shows the ability of green tea catechins to 

inhibit metastasis (spread) of cancer by blocking cancer cells 

from secreting an important compound known as VEGF 

(vascular endothelial growth factor). 

• When solid tumors (i.e., lung or prostate) reach a tumor mass 

size of 1-2 mm3 in diameter the tumor cells can no longer keep 

dividing, as the existing tumor cells are using all the available 

nutrients supplied to them by the local blood vessels to keep 

themselves alive.



•Once the tumor mass has reached 1-2 mm3 (in diameter) 
the tumor cells begin secreting VEGF, which stimulates 
the growth of new blood vessel tributaries into the 
tumor mass. 

• This provides more oxygen and nutrients so that these 
cancer cells can keep dividing, enlarging the tumor, and 
providing new blood vessels for tumor cells to squeeze 
into so they can travel to distal sites within the body (i.e., 
bones, liver) where they can start new tumors to 
develop (metastasis).



• This process of forming new blood vessels to feed tumors is 
known as angiogenesis. 

• In animal and experimental models, green tea catechins have 
shown an ability to block the secretion of VEGF from tumor 
cells, inhibiting their ability to stimulate growth of new blood 
vessels to feed the tumor (anti-angiogenesis) and thus, slowing 
tumor growth and helping to prevent tumor metastasis to 
other tissues and organ sites.

References:

• Green Tea Catechins Inhibit VEGF in Prostate and Colon Cancer Models: Various Mechanisms of Cancer Prevention from Green Tea Catechins: https://www.mdpi.com/1420-
3049/21/12/1679/htm

• Angiogenesis, Tumor Growth and Metastasis: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1993983/

https://www.mdpi.com/1420-3049/21/12/1679/htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1993983/


Angiogenesis –VEGF in Solid Tumors: Prostate, Colon, Breast, 
Lung etc. 



Green Tea Catechins Shown to Inhibit Tyrosine Kinase Pathway in 
Cancer Prevention

• Catechins shown experimentally to inhibit a key signaling pathway 
within emerging cancer cells, known as the TK Pathway (tyrosine 
kinase).

• TK is a receptor found in the cell membrane of virtually all cells. 
When a normal cell morphs into a cancer cell the TK receptors very 
often become dysfunctional and overactive.

• This overactivity sends signals (via signal transduction) that 
ultimately turn on genes instructing the cell to divide out of control 
and can trigger other signaling mechanisms that stimulate these 
tumor cells to metastasize to other tissues and organs.



• Experimental and animal studies show that green tea 
catechins block the dysfunctional behavior of TK 
(tyrosine kinase) in many different types of cancer cells 
and cancer models, helping to make them less 
aggressive, slowing their cell division rate and metastatic 
potential.

References:

• Green Tea Catechins Inhibit Tyrosine Kinase (TK): Various Mechanisms of Cancer Prevention from Green Tea 
Catechins: https://www.mdpi.com/1420-3049/21/12/1679/htm

• Tyrosine Kinase in Cancer:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1074718/#:~:text=Tyrosine%20kinases%20are%20important%20
mediators,in%20the%20pathophysiology%20of%20cancer.

https://www.mdpi.com/1420-3049/21/12/1679/htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1074718/#:~:text=Tyrosine%20kinases%20are%20important%20mediators,in%20the%20pathophysiology%20of%20cancer


Tyrosine Kinase (RTK) – can be transmembrane or cytosolic



To lean more about Tyrosine Kinase and Cancer see: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1074718/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1074718/


Green Tea Polyphenols (Catechins) and Human Prostate Cancer

Studies show that Asian men who are green tea drinkers have 
the lowest incidence of prostate cancer in the world, 
according Dr N.B. Kumar at the H. Lee. Moffitt Cancer Center 
and Research Institute Cancer Epidemiology, Tampa, Florida. 

A 2006 study (Cancer Research) was the first human study to
show that green tea catechins (GTCs) were highly effective in
reversing premalignant prostate lesions (high grade prostate
intra-epithelial neoplasia –PIN) an established precursor to
prostate cancer.



• Treatment group ingested daily GTCs supplements,
consisting of 3 GTCs capsules – 200 mg each (total 600
mg/d).

•After 1 year, only one tumor was diagnosed among the
30 GTCs-treated men, whereas nine cancers were found
among the 30 placebo-treated men (3% vs 30% prostate
cancer incidence).



• Men in the GTCs treated group also had PSA levels that were
constantly lower than the placebo-treated group throughout the
study period.

• Supplementation with GTC’s also improved symptoms of
prostate enlargement (benign prostatic hyperplasia) and reduced
lower urinary tract symptoms.

• No significant side effects or adverse effects were reported by the
men supplementing with GTCs (1).



Localized Prostate Cancer  Study: 2009

In this study twenty-six men with positive prostate biopsies ingested a supplement
containing 800 mg per day GTCs, until time of radical prostatectomy (median dosing period
was 34.5 days). Serum was collected before initiation of the study and on the day of
prostatectomy. The study showed that GTCs supplementation in these men produced a
decrease in many prostate cancer biomarkers, including:

• Prostate Specific Antigen (PSA) – prostate cancer cells secrete PSA. The higher the blood
PSA level the greater is the number of active prostate cancer cells. High PSA signifies more
advanced prostate cancer disease.

• Hepatocyte Growth Factor (HGF) – the stromal tissue around cancer cells is known to
secrete this growth factor, which promotes cancer cell division and increased tumor
vascularization to promote metastasis. High HGF signifies higher risk for metastasis.

• Vascular Endothelial Growth Factor (VEGF) – this growth factor promotes the growth of
new blood vessels to feed the tumor and promote metastasis. High VEGF levels signified
higher risk for metastasis



• Insulin-like Growth Factor and its Binding Proteins (IGF-I, IGFBP-3, and

the IGF-I/IGFBP-3) – Higher IGF-1 and lower IGF-1 Binding Protein levels

encourage more rapid cell division of cancer cells. In this study the IGF-

I/IGFBP-3 ratio decreased significantly during the study.

• Liver Function Tests – In this study all of the liver function tests also

decreased, five of them significantly: total protein, albumin, aspartate

aminotransferase, alkaline phosphatase, and amylase.



One Proposed Mechanism of Action

• Various studies have shown that certain green tea catechins (EGCG and ECG) can inhibit the HGF/c-Met 
signaling pathway in both breast and prostate carcinoma cells, in experimental studies. 

• In prostate cancer, the transmembrane receptor c-Met is often over-expressed in primary tumors and 
metastases. High levels of c-Met are directly correlated with a higher Gleason score and associated with 
poorly differentiated tumors.  Additionally, high serum levels of the c-Met ligand, HGF, have been found to 
be associated with metastatic disease and decreased overall survival. (2) 



Green Tea Catechin Intervention Studies References

1. Bettuzzi S, Brausi M, Rizzi F et al. Chemoprevention of Human Prostate Cancer by Oral

Administration of Green Tea Catechins in Volunteers with High-Grade Prostate Intraepithelial

Neoplasia: A Preliminary Report from a One-Year Proof-of-Principle Study. Cancer Res January 15,

2006 66; 1234

2. McLarty J, Bigelow R, Smith M et al. Tea Polyphenols Decrease Serum Levels of Prostate-Specific

Antigen, Hepatocyte Growth Factor, and Vascular Endothelial Growth Factor in Prostate Cancer

Patients and Inhibit Production of Hepatocyte Growth Factor and Vascular Endothelial Growth

Factor In vitro. Cancer Prev Res July 2009 2; 673

3. Other Mechanisms by which Green Tea Catechins (EGCG) shown to reduce prostate cancer:

Medicine 2013 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5380255/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5380255/


Green Tea Catechins and Human Breast Cancer
• The American Association of Cancer Research published a study in October 

2012 showing that supplementation of catechins from green tea showed 
important anti-cancer benefits in women with diagnosed breast cancer, who 
were awaiting surgery.

• Many studies over the years have shown a link between green tea and cancer 
prevention.

• In this study researchers treated a group of women with various doses of 
green tea catechins (400, 600 or 800 mg, twice per day) or a placebo for six 
months. All the women had been diagnosed with hormone –receptor negative 
breast cancer and were awaiting surgical resection.



•Results showed that the green tea catechins had a 
significant impact on cell signaling mechanisms that 
encouraged cancer cell suicide (apoptosis). 

• The catechins also toned-down pathways linked to 
metastasis (spreading of the tumor through the body) 
and reduced secretion of growth factors that enable 
tumors to feed themselves with new blood vessels 
(VEGF).

Reference: 

• http://www.eurekalert.org/pub_releases/2012-10/aafc-moa101112.php

http://www.eurekalert.org/pub_releases/2012-10/aafc-moa101112.php


Catechins reduce secretion of Hepatocyte Growth Factor in the HGF/Met C Signaling 
Pathway



Green Tea Catechins Inhibited VEGF –
Angiogenesis in Breast Cancer Patients



Green Tea Catechin Supplementation Shown to Improve 
Management of 
Chronic Lymphocytic Leukemia in Human Clinical Trial

• In 2013 a phase 2 clinical trial involving 42 patients with Chronic 
Lymphocytic Leukemia (CLL) was undertaking, which provided early 
stage CLL patients with green tea catechins (2,000 mg EGCG, twice 
daily) for up to 6 months.

• The results showed that 31% of the patients demonstrated 
sustained reduction in the absolute leukocyte count (ALC - the white 
blood cell count) of 20% or greater, which is a key indicator of 
survival in this form of cancer.  



• As well, 69% of patients with palpable enlarged lymph nodes (adenopathy) 
experienced at least a 58% reduction in the sum of the products of all 
lymph node areas. 

• Side effects were rare and not serious (transient abdominal pain and fatigue).

• “Overall, 29 patients (69%) fulfilled the criteria for a biologic response with 
either a sustained decline ≥ 20% in the ALC and/or a reduction ≥ 30% in the 
sum of the products of all lymph node areas at some point during the 6 
months of active treatment.”

References:

• Shanafelt TD. Phase 2 trial of daily, oral Polyphenon E in patients with asymptomatic, Rai stage 0 to II chronic lymphocytic leukemia. Clinical Trial Cancer 2013, 119(2):363-70 
https://pubmed.ncbi.nlm.nih.gov/22760587/

• Healthline Recommendations on Green Tea Consumption: https://www.healthline.com/nutrition/how-much-green-tea-per-day#TOC_TITLE_HDR_3

https://pubmed.ncbi.nlm.nih.gov/22760587/
https://www.healthline.com/nutrition/how-much-green-tea-per-day#TOC_TITLE_HDR_3


• Experimental studies show green tea catechins (i.e., EGCG)  protect 

brain cells from undergoing degeneration and death during aging 

process from insults such as free radical attack, inflammatory 

processes and the build-up of beta-amyloid plaque – a hallmark 

feature of Alzheimer’s disease. 

• These experimental studies show that green tea catechins act as 

antioxidants in the brain, inhibit brain inflammation, block steps in 

brain cell death and inhibit the synthesis of beta-amyloid plaque. 

Green Tea, Dementia, Alzheimer’s disease,
and Mild Cognitive Impairment



• The authors of a study published in 2019 in the journal 
Nutrients reviewed all available studies looking at green 
tea intake and memory, The researchers concluded,

• “ These results seem to support the hypothesis that 
green tea intake might reduce the risk for dementia, 
Alzheimer’s disease, mild cognitive impairment, or 
cognitive impairment.”

Reference:

• Kakutani S et al. Green tea intake and risks of dementia, Alzheimer’s disease, mild cognitive impairment, and cognitive impairment: A systematic review. Nutrients 
2019;11(5):1165 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6567241/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6567241/


2018 Study showed Improvement in Working Memory in Older 

Women

• This study supplemented women 50-63 years old with 5.4 grams 

of green tea extract.

• Results showed significant improvement in working memory 

within the next 24 hours. Working memory was measured by 

reading span and N-back task paradigm. 

• The researchers concluded that green tea extract 

supplementation significantly improved working memory in 

women in this age group, compared to the placebo group. 



• Younger women, ages 21-29, did not show the same benefit.

• The researchers go on to imply that green tea catechins 

(especially EGCG) may be beneficial in preserving and 

enhancing memory in women over the age of 50.

Reference: Liu et al. The effects of green tea extract on working memory in healthy women. Nutr Health Aging 2018; 22(3):446-450 https://pubmed.ncbi.nlm.nih.gov/29484360/

https://pubmed.ncbi.nlm.nih.gov/29484360/


2014 Study - Green Tea Extract Improves Memory in Young Men & Increased Brain 

Connectivity on MRI Evaluation

• A study in journal Psychopharmacology in 2014 showed that 

providing young males (average age 24.1 years) with 27.5 gm 

of green tea extract (in four randomized sessions) improved 

their working memory, and on functional MRI evaluation it 

improved the connectivity between the two regions of the 

brain involved in memory; the parietal and frontal lobes of 

the brain.

• The study involved 12 young, healthy, right-handed males, who 

ingested the green tea extract (rich in catechins, such as 

EGCG). 



• Compared to the placebo group, green tea group showed improved 
working memory and evidence on functional MRI of improved nerve 
connections in parts of the brain involved in memory consolidation.

• The increased connectivity seen on functional MRI was strongly 
correlated with the positive effects seen on task performance by the 
participants.

• The researchers stated, “Thus, these studies together indicate that 
green tea extract might modulate working memory processing by 
increasing prefrontal brain activity as a result of enhanced bottom-up 
connectivity from the parietal cortex.”

Reference: Schmidt A et al. Green tea extract enhances parieto-frontal connectivity during working memory processing. Psychopharmacology 2014; 231:3879-3888. 
https://link.springer.com/article/10.1007%2Fs00213-014-3526-1

https://link.springer.com/article/10.1007%2Fs00213-014-3526-1


Green Tea and Memory (Fragile X Syndrome Patients)

• Green tea EGCG constituents are linked to reduced risk of memory loss 
with aging (age-related cognitive impairment). 

• Various experimental studies show that EGCG can exert influences to 
prevent memory loss problems in aging.

• A 2019 a landmark study showed that EGCG supplementation given to 
adults (ages 18-55 years) who have Fragile X Syndrome, showed 
significantly improved cognition, including memory and improved 
functional competence in everyday life. 



• Fragile X Syndrome is a genetic disorder whereby the brain 
cannot make a key protein (FMR1 gene) needed for normal 
brain development, and thus, these individuals exhibit major 
developmental delays (not sitting or walking at predictable 
times in development), learning disabilities, social and 
behavioral problems (not making eye contact, attention 
problems, anxiety, hand flapping, acting and speaking 
without thinking and being very active). 

• EGCG supplementation at 5-7 mg per kg of body weight per 
day in these subjects resulted in significant improvement in 
memory and daily function after just 3 months. 

Reference:

de la Torre et al. A phase 1, randomized double-blind, placebo-controlled trial to evaluate safety and efficacy of epigallocatechin-3-gallate and cognitive training in 
adults with Fragile X syndrome. Clinical Nutrition. 2020; 39(2):P378-387 https://www.clinicalnutritionjournal.com/article/S0261-5614(19)30082-2/abstract

https://www.clinicalnutritionjournal.com/article/S0261-5614(19)30082-2/abstract


Experimental Studies: Green Tea Catechins Stimulate Proliferation of 
Neuronal Progenitor Cells in Hippocampus in Adult Mice

“Adult hippocampal neurogenesis is a lifelong feature of brain 
plasticity that appears to be critically involved in adult brain function 
and neurological disease. 

Recent studies suggest that EGCG), which is the main polyphenolic 
constituent of green tea, may be used for the prevention and 
treatment of various neurodegenerative diseases. 

We hypothesized that EGCG promotes adult neurogenesis, which may 
be beneficial to hippocampus-dependent learning and memory.”



• In Mice Study – EGCG supplementation increased number of 
hippocampal neural progenitor cells and markedly improved 
spatial cognition of mice.

• Conclusion: ”Our results provide strong evidence that EGCG 
enhances adult hippocampal neurogenesis.”

Reference:

• Wang Y et al. Mol Nutr Food Res 2012: https://pubmed.ncbi.nlm.nih.gov/22692966/

Other researchers have shown similar findings:
• https://pubmed.ncbi.nlm.nih.gov/20013823/

• https://pubmed.ncbi.nlm.nih.gov/31349535/

https://pubmed.ncbi.nlm.nih.gov/22692966/
https://pubmed.ncbi.nlm.nih.gov/20013823/
https://pubmed.ncbi.nlm.nih.gov/31349535/


Adeeva Body Burn Supplement

Amount per 3 Capsules:

1. Chromium (chromium hvp/hap chelate) - 200 mcg –
“inorganic chromium in not absorbed well, thus binding it to 
Health Canada Approved chelating agent greatly enhances 
absorption” 

2. Garcinia cambogia (50% Hydroxycitric Acid) - 1500 mg

3. Decaffeinated Green Tea Extract (80% catechins, 50% EGCG) 
- 600 mg 



Major Clinical Applications For Body Burn Ingredients:

1. Weight loss & Diabetes Management - 3 caps per day (up to 6 caps 
in first 2-weeks) – No Dangerous Stimulants

2. To Prevent Age-Related Weight Loss, Support Lean Mass, and 
Slowing of Metabolism after 40

3. Athletes – To Help Optimize Body Fat, Glycogen Replenishment 
(HCA) and Lean Mass Gains in Athletes – 2-3 caps per day

4. Cholesterol & Triglycerides - To further improve lipid levels in 
patients taking Adeeva CholeForte – 3 caps per day



5. To Preserve Brain and Memory Function in Aging (catechins, 
but also keeping glucose and cholesterol lower helps reduce 
risk of dementia/Alzheimer’s dis as well) – 2-3 caps per day

6. Cancer Prevention – Part of cancer prevention strategy 
(catechins, and keeping glucose lower is also desirable in cancer 
prevention) – 2-3 caps per day

7. BPH & Localized Prostate CA – Part of Complementary 
Management of Enlarged Prostate and Localized Prostate CA 
(especially in cases of watchful waiting) – 3-6 caps per day



Adeeva Body Burn

Ingredients (one capsule):

1. Chromium HVP/HAP Chelate  66.6 mg

2. Garcinia Cambogia – 50% Hydroxy-citric Acid 500 mg

3. Decaffeinated Green Tea Extract (80% catechins, 50% 
EGCG) – 200 mg

Dosage: take one cap, 3 times daily with meals

A factor in the maintenance of good health. Provides support for 
healthy glucose metabolism. Helps the body to metabolize 
carbohydrates and fats. Source of antioxidants for the 
maintenance of good health. To be used as a complement to a 
healthy lifestyle that incorporates a calorie-reduced diet and 
regular physical activity for individuals involved in a weight 
management (or maintenance) program



Drinking Green Tea is Also Advisable

• One cup of steeped green tea has between 50-70 mg of catechins. 

Lipton’s Green tea has 71 mg per cup (http://www.womenshealthmag.com/food/how-many-antioxidants-are-

in-your-green-tea) 

• So, having 2-3 cups per day makes good sense according to Healthline 

Recommendations on Green Tea Consumption: https://www.healthline.com/nutrition/how-

much-green-tea-per-day#TOC_TITLE_HDR_3

• Or possibly 5 cups per day, according some other research shown in this 

presentation

http://www.womenshealthmag.com/food/how-many-antioxidants-are-in-your-green-tea
https://www.healthline.com/nutrition/how-much-green-tea-per-day#TOC_TITLE_HDR_3


Dr. James Meschino
drjames@adeeva.com

mailto:drjames@adeeva.com


Next Steps 
If you are not an Adeeva Customer and would like to learn about ordering and dispensing 
Adeeva Supplements to your patients, or for your own personal use, as well as:

• Adeeva Monthly Specials 

• Wholesale/Retail Pricelist

• NEW AFFILIATE PROGRAM - How patients can order online and you receive credit and 
compensation for online purchases through Adeeva affiliate program

• In-office Adeeva Education Materials (free brochures and other resources)

• Dr. Meschino’s Webinars for your Patients on Nutritional Medicine.

• Dr. Meschino’s Weekly Lifestyle Medicine Update Video Newsletter – can forward to 
patients

• Dr. Meschino’s Health Lifestyle Booster – can forward to patients

Call or Email: Arlene Walker: arlene@adeeva.com

Phone: 866-262-1010

mailto:arlene@adeeva.com


You can learn more at:

www.adeevainfo.com – a website that supports health care practitioners

Also learn about how to become a Registered Nutritional Consultant 
Practitioner (RNCP/ROHP) sanctioned by the International Organization of 
Nutritional Consultants (www.ionc.org):  contact brad@gim-academy.com or 
call 647) 987-8506

Practitioners ordering Adeeva Products for their offices are now giving 20 
complementary subscriptions for select patients to access Our Digital 
Wellness Coaching Program: www.meschinowellness.net

mailto:info@adeeva.com
http://www.ionc.org/
mailto:brad@gim-academy.com
https://www.google.com/search?q=global+integrative+medicine+academy&rlz=1C1GCEV_enCA860CA860&oq=global&aqs=chrome.1.69i57j35i39j0i131i433i457j0i402l2j0i131i433j0i433j0i131i433.5919j0j15&sourceid=chrome&ie=UTF-8
http://www.meschinowellness.net/


CMCC CE Webinar:

Topic: Arthritis and Chiropractic: 
Imaging, Diagnosis, Nutrition

with

Dr John Taylor - Chiropractic 
Radiologist

Dr. James Meschino

Date: October 16, 2021 (6 Hr. CE)

Cost: $200.00 - All proceeds donated 
to Dr. James Laws Student Award Fund

Here is the link to register and learn more: 
https://continuingeducationatcmcc.myabsorb.ca/#/instructor-led-
courses/df496898-b392-466b-bfa1-2faa60ece664

https://continuingeducationatcmcc.myabsorb.ca/#/instructor-led-courses/df496898-b392-466b-bfa1-2faa60ece664


Dr. James Meschino
drjames@adeeva.com

mailto:drjames@adeeva.com

