Sravani et al. Journal of Drug Delivery & Therapeutics. 2025; 15(11):85-91

Available online on 15.11.2025 at http://jddtonline.info

Journal of Drug Delivery and Therapeutics

Open Access to Pharmaceutical and Medical Research

Copyright © 2025 The Author(s): This is an open-access article distributed under the terms of the CC BY-NC 4.0 which
permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original
author and source are credited

'.) Check for updates . .
Open Access Full Text Article BY NC Review Article

Green Tea Extract: An In-Depth Review of Its Potential in Weight and Blood
Sugar Regulation

Thimmannagari Sravani *1, Hebbani Nagarajappa Shivaprasad !, Gaurav Soni 1, Madhu Krishnamani 1

1Research & Development Centre, Botanic Healthcare Pvt. Ltd., TSIIC Industrial Development Area, Plot, 16/1/12 & 13, Nacharam (V), Uppal(M),
Hyderabad, Telangana, 500076, India

Article Info: Abstract

Article History:
Y Obesity has emerged as a major public health concern, contributing to the growing occurrence of

OEpeAD)

%ﬁ; Received 09 Aug 2025 long-term health problems, including elevated blood pressure, diabetes, and cardiovascular
u L]

Citiiees

Reviewed 14 Sep 2025 disorders. As a result, there is an increasing interest in exploring effective strategies for weight

Accepted 10 Oct 2025 management and metabolic health. Green tea extract (GTE), known for its rich composition of

Published 15 Nov 2025 bioactive polyphenolic compounds, especially catechins like epigallocatechin gallate (EGCG), has

gained attention for its potential therapeutic effects in combating obesity and associated

Cite this article as: metabolic disorders. This review integrates data from diverse scholarly databases, including

Google Scholar, ResearchGate, ScienceDirect, and PubMed, to comprehensively evaluate the
phytochemical profile, pharmacological actions, and safety considerations of GTE, with a
Potential in Weight and Blood Sugar Regulation pa.rticular focus on its anti-obesity, antioxid.ant,. and metaboli.c beqefits. P.rf:c.linical and. clinical
Journal of Drug Delivery and Therapeutics. 202 5;’ evidence suggest that GTE promotes fat oxidation, enhances insulin sensitivity, and stimulates
15(11):85-91 DoI- ther_rr?ogenesi.s, all of which .con_tribute to its r.ole in weigl.lt. manage.emer_lt and metabolic regulatipn.
http://dx.doi.org/10.22270/jddt.v15i11.7411 Additionally, its potent antioxidant properties help mitigate oxidative stress, thereby offering
protection against cellular damage and chronic disease progression. Although the results are
promising, further studies are required to establish the ideal dosages, assess the long-term safety
of GTE, and optimize its clinical uses. This review highlights the potential of GTE as a valuable
Dr. Thimmannagari Sravani, Manager-Technical ~therapeutic adjunct in the management of obesity, while emphasizing the need for continued
Business Development, Botanic Healthcare Pvt. investigation into its broader health benefits.

Ltd, TSIIC Industrial Development Area, Plot, . hi igall hi 1 . . L.
16/1/12 & 13, Nacharam (V), Uppal(M), Keywords: Green tea extract, Catechin, Epigallocatechin gallate, Anti-obesity, Antioxidant

Hyderabad, Telangana, 500076, India

Sravani T, Shivaprasad HN, Soni G, Krishnamani
M, Green Tea Extract: An In-Depth Review of Its

*For Correspondence:

1. Introduction Green tea extract (GTE) has gained substantial scientific
interest in recent years due to its potential health-
promoting properties and its diverse applications across
industries, especially in nutraceuticals and functional
foods. Green tea extract is a concentrated form of the
active compounds naturally occurring in the leaves of
Camellia sinensis, the same plant used to prepare
traditional green tea. Camellia sinensis, a member of the
Theaceae family, originates from China. Green tea is
derived from an evergreen plant that is mainly cultivated
in tropical and temperate regions of Asia, including
countries like China, India, Japan, and Sri Lanka. And it is
also grown in various countries across Africa and South
America’8. Bioactive compounds, especially polyphenols
like catechins, have been shown to exhibit a broad
spectrum of pharmacological and therapeutic effects.
Green tea extract contains the most well-known
catechins: epicatechin gallate, epigallocatechin, and
epicatechin®10. Green tea extract offers a wide array of
pharmacological benefits, anti-inflammatory,

Obesity has evolved into a global health crisis, with its
incidence doubling in the last forty years, now impacting
more than a third of the global population®2. A body mass
index (BMI) of 30 kg/m? or higher is considered obese.
Obesity is a complicated disorder that is influenced by a
number of behavioural, environmental, genetic, and
socioeconomic factors. This widespread issue is no
longer limited to high-income countries but now impacts
low- and middle-income nations as well, such as India,
where more than 135 million people are impacted, with
women experiencing higher rates3+. Obesity significantly
increases the chance of developing numerous health
issues, such as heart diseases, high blood pressure, and
type 2 diabetess. Although BMI is commonly used for
diagnosing obesity, it has limitations, particularly in
accurately reflecting body fat percentage across different
ethnic groups. Managing obesity requires a combination
of dietary changes, lifestyle modifications increased

physical acﬁtmty, a.nd when necessary pharmacological antioxidant, and cardioprotective benefits. It may help
treatments®. (;er‘.caln herba! extraFts like greer} tea, h;flve with weight loss, enhance insulin sensitivity, and boost
shown potential in supporting weight loss and improving brain health1.

metabolic function as part of a comprehensive obesity

management strategy.
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2. Botanical description

Figure 1: Leaves of Green tea

Camellia sinensis is an evergreen shrub that typically
reaches a height of 1 to 3 meters, characterized by a
dense branching structure. The leaves of the plant are
dark green and glossy, varying in shape from elliptic to
oblong-elliptic, the size typically falls between 5 and 12
cm inlength and 1.8 to 4.5 cm in width. These leaves have
a leathery texture, serrated margins, and a pointed or
blunt apex (Figure 1). Younger leaves are covered with
short, silvery hairs on the underside, while mature leaves
become mostly glabrous or slightly hairy. The petioles are
3-7 mm long, initially pubescent but becoming smooth
with age. Tea plants produce small, fragrant, white
flowers that bloom between October and February, often
appearing singly or in small clusters. These flowers
consist of five to eight obovate petals and numerous
stamens fused at the base. The fruit is a brownish-green
capsule containing one to four seeds, which are spherical
or flattened. The plant thrives in humid, temperate
regions with acidic soils, making it ideal for cultivation in
subtropical and tropical climates!2.
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3. Phytochemical constituents

Tea leaves are rich in a diverse range of bioactive
substances, which contribute to their distinct taste and
health-enhancing properties. These include alkaloids
such as caffeine, polyphenolic compounds like catechins
and flavonoids, essential vitamins, and minerals. Tea
leaves also contain purines, volatile oils, and
polysaccharides, all of which play a role in their flavor
profile and potential health benefits13.

3.1. Alkaloids- Green tea leaves are rich in purine
alkaloids, primarily caffeine, along with smaller amounts
of theobromine and theophylline. The refreshing effect of
tea is primarily attributed to these three alkaloids, which
serve as the key active components responsible for this
stimulating action!®. The chemical structures of the
alkaloids present in green tea are shown in figure 2.
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Figure 2: Structural representations of alkaloids
present in green tea

3.2. Polyphenols- Main active ingredients in teas are
polyphenols, with catechins being the most important
category in green tea. These catechins contains
epigallocatechin, epicatechin-3-gallate, epigallocatechin-
3-gallate (EGCG), epicatechin, along with gallocatechins
and gallocatechin gallate. The chemical structures of the
polyphenol present in green tea are shown in Figure 3.
Among them, EGCG stands out as the most prevalent and
extensively researched catechin in green teal4.
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Figure 3: Structural representations of Catechins Present in Green tea
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Green tea includes an array of flavanol glycosides,
especially  quercetin-3-glucosyl-rhamnosyl-glycosides,
myricetin-3-glycosides, and kaempferol-3-glucosyl-
rhamnosyl-galactoside. These glycosides are composed
of sugar units, including monosaccharides like glucose,
galactose, rhamnose, and arabinose, as well as
disaccharides and trisaccharides?s.

3.3. Others- Green tea extract also contains a variety of
other components, including amino acids, fibers,
carbohydrates, lipids, pigments, and minerals?®.

4. Pharmacological activities

Green tea and its polyphenolic compounds are known to
offer numerous health benefits, helping to prevent and
manage a range of diseases, including obesity, blood
sugar level, and weight management. Additionally, green
tea exhibits antioxidant activity, antimicrobial properties,
skin health, and has neuroprotective effects, supporting
overall brain health7,

4.1. Obesity, blood sugar level and weight
management

4.1.1. In vitro studies

In the in vitro experiment, the mitochondrial metabolism
of brown adipocytes was notably enhanced when co-
treated with 50 pg/mL of Enzymatically Modified
Isoquercetin (EMIQ) and Heat-Transformed Green Tea
extract (HTGT) for 48 hours. This treatment led to a 2.9-
fold increase in the levels of brown adipocyte markers
including UCP1, along with mitochondrial proteins like
COXIV. Moreover, enhanced mitochondrial activity was
indicated by 1.57- and 1.39-fold increases in the maximal
and basal oxygen consumption rates, respectively.
Mitochondrial staining also revealed a 1.68-fold increase
in fluorescence intensity in C3H10T1/2 adipocytes,
suggesting improved mitochondrial function and
distribution. These findings suggest that HTGT and EMIQ
co-treatment enhances mitochondrial activity and
thermogenesis in brown adipocytes, supporting their
potential as agents for promoting energy expenditure
and combating obesity!8.

The study investigated that (-)-epigallocatechin gallate
(EGCG) may contribute to anti-obesity effects by
modulating insulin sensitivity and glucose uptake in
adipocytes, key processes in fat accumulation. EGCG
reduced insulin-triggered glucose absorption in a dose-
and time-sensitive way, decreasing adipocyte’s ability
to convert excess glucose into fat. The study determined
that the receptor in charge of mediating this action is the
67-kDa laminin receptor (67LR). It was found that the
effects of EGCG are additionally regulated through the
pathway associated with AMP-activated protein kinase
(AMPK), a critical regulator of energy metabolism that
facilitates fat oxidation and inhibits lipid accumulation.
By reducing insulin's fat-promoting effects and activating
AMPK, EGCG may help prevent excessive fat storage,
enhance fat burning, and improve metabolic health,
positioning it as a promising agent for combating
obesity?°.
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4.1.2. Pre-clinical studies

The study examined the weight-reducing effects of green
tea extract using both zebrafish larvae and obesity
models in adult subjects. Zebrafish larvae were treated
with 100 pg/mL of GTE, leading to a notable decrease in
visceral fat caused by a high-fat diet. daily dosage of 250
ng/g body weight per day GTE also reduced adipose
tissue volume and lowered plasma triglyceride and
cholesterol levels. RNA sequencing of liver tissues
indicated that the impact of green tea extract could be
connected to the activation of the Wnt/B-catenin and
AMPK signaling pathways. These findings imply that
green tea could play a role in preventing and managing
obesity?20,

The effects of GTE on lipid metabolism were examined in
obese male C57BL/6]J-Lepob/ob mice, which were
administered a high-fat diet supplemented with 0.05 g of
GTE per 100 g of the diet over a 12-week period. GTE
supplementation led to a significant decrease in adipose
tissue weight and hepatic triglyceride levels, while
simultaneously increasing plasma HDL-cholesterol levels
and improving the HDL-cholesterol to total cholesterol
ratio. GTE also suppressed fatty acid synthesis enzymes
without affecting fatty acid oxidation. These results
suggest that GTE may help reduce obesity by modulating
lipid metabolism?1,

This study explored the effects of green tea on insulin
sensitivity and glucose tolerance in a rat model Sprague-
Dawley. The rats were allocated into two groups for the
in vivo study: the control group received standard chow
and deionized water, while the experimental group
received the identical chow along with a green tea
solution (0.5 g of freeze-dried green tea powder
dissolved in 100 mL of water) instead of plain water. After
12-week period, the group receiving green tea
demonstrated significantly reduced fasting plasma
concentrations of insulin, triglycerides, glucose, and free
fatty acids compared to the control group. Additionally,
the green tea group exhibited a significant increase in
both insulin binding to adipocytes and insulin-stimulated
glucose uptake. The in vitro experiment also examined
the effect of a 0.075% green tea polyphenol extract on
insulin activity, noting a significant enhancement in both
baseline and insulin-stimulated glucose uptake in
adipocytes. These findings suggest that polyphenols in
green tea play a key role in improving insulin sensitivity
in rats?2,

4.1.3. Clinical studies

A randomized, double-blind study was conducted to
evaluate the effects of a high concentration of green tea
extract (856.8 mg EGCG) on cholesterol levels, fat
reduction, and hormones associated with obesity in
women with abdominal fat accumulation. Over a 12-
week period, 102 women with a BMI of 27 kg/m? or
higher and a waist circumference of 80 cm or more were
randomly divided into the EGCG group and the placebo
group. The results revealed notable decrease in weight (p
= 0.025), BMI (p = 0.018), and waist circumference (p =
0.023) in the EGCG group, along with a 5.33% decrease in
total cholesterol and lower LDL levels. Additionally, EGCG
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treatment lowered ghrelin and increased adiponectin
levels. No adverse effects were reported, suggesting
EGCG was well-tolerated. These findings indicate that
high-dose EGCG may support weight reduction and
improve fat metabolism, potentially through changes in
ghrelin and adiponectin?3.

A controlled, double-blind, randomized trial was
performed to assess the effects of GTE on weight loss and
obesity-related hormone levels in overweight women.
The study included 78 women (BMI > 27 kg/m2), aged
16-60, who had not received weight-control treatments
in the preceding three months. Participants were
randomly allocated to receive 400 mg of green tea extract
three times a day or a placebo for a duration of 12 weeks.
No notable differences were found between the GTE and
placebo groups in terms of body weight, BMI, or waist
circumference. However, GTE markedly enhanced lipid
profiles by raising HDL cholesterol and decreasing LDL
cholesterol and triglycerides. While the placebo group
only displayed a decrease in triglycerides and a rise in
ghrelin, GTE also resulted in increased levels of
adiponectin and ghrelin. The study found that, although
GTE had no obvious impact on weight, it did enhance
lipid profiles and hormones linked to obesity?+.

4.2. Antioxidant
4.2.1. In-vitro studies

The in vitro antioxidant properties and bioactive
components of green tea extracts (GTE) were assessed.
Antioxidant activities were assessed using DPPH and FTC
methods, while polyphenols and catechins were
measured chemically. The results indicated that GTE
from ultrahigh pressure extraction had the highest
antioxidant activity, with significantly higher levels of
polyphenols and catechins than other methods. The
study concluded that ultrahigh pressure extraction not
only yields more bioactive components but also enhances
free radical and reactive oxygen species scavenging,
demonstrating its potential for extracting active
ingredients from plants2s.

Green tea was extracted by maceration with 96% ethanol,
then its antioxidant activity was assessed using the DPPH
assay and a comprehensive phytochemical screening.
The extract was found to contain tannins, saponins,
flavonoids, and steroids/triterpenoids. The total ash
value was 1.06%, the acid-insoluble ash content was
0.099%, and the moisture content was found to be
14.25%. The antioxidant potential, assessed by the DPPH
method, resulted in an ICso of 11.83+0.005 pg/ml. These
results show that the ethanol extract of green tea exhibits
significant antioxidant propertiesZ26.

4.2.2. Pre-clinical studies

Green tea extract, renowned for its antioxidant
properties, was evaluated for its potential to reduce
muscle necrosis in the mdx mouse model of Duchenne
muscular dystrophy (DMD). The mice were fed diets
enriched with 0.01% or 0.05% green tea extract for 4
weeks. Muscle degeneration was measured in the soleus
and elongator digitorum longus (EDL) muscles, while
oxidative stress was assessed in cultured C2C12
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myotubes exposed to tert-butyl hydroperoxide. A dose-
dependent reduction in necrosis was seen in the fast-
twitch EDL muscle, while no changes were detected in
the slow-twitch soleus muscle. Green tea extracts also
reduced oxidative stress in the myotubes. The smaller
dosage in mice (0.01%) compares to nearly 1.4 liters (7
cups) of GTE per day in people, indicating that GTE might
reduce muscle degeneration in Duchenne Muscular
Dystrophy through its antioxidant properties?’.

4.2.3. Clinical studies

The study investigated the impact of GT on oxidative
stress biomarkers in men following resistance exercise.
14 participants were divided into a control group and a
green tea (GT) group, which consumed 2g of green tea
leaves (dissolved in 200 mL of water) Three times daily
for a duration of 7 days. Before and after exercise, blood
samples were collected to measure various indicators,
including total antioxidant capacity (FRAP), reduced
glutathione (GSH), polyphenols, lipid hydroperoxide
(LH), creatine kinase (CK), and others. Results showed
that GT consumption reduced post-exercise LH levels,
increased GSH and FRAP, and prevented the rise in CK
and xanthine oxidase (XO0) activity. GT also decreased AST
activity and lowered hypoxanthine and uric acid levels.
The study concluded that green tea, rich in polyphenols,
may protect against exercise-induced oxidative damage
and highlighted the need for better dietary guidance for
athletes?8,

The purpose of the study was to investigate the
antioxidant effects of green tea and determine how
different doses impact its effectiveness. Ten healthy
individuals (5 males, 5 females, aged 23 + 25 years)
participated, having undergone overnight fasting before
testing. Plasma antioxidant activity was measured
initially, then again at 60 and 120 minutes after
consuming 150 mL of green tea. The tea was brewed by
soaking 2.5 g of dried green tea leaves in 150 mL of water
at 80°C for 2 minutes. In the following weeks,
participants consumed 300 mL (containing 5.0 g of
leaves) and 450 mL (containing 7.5 g of leaves) of green
tea. The results showed a 1.1% increase at 60 minutes
and a 2.1% increase at 120 minutes after drinking 150 ml
of tea, though neither change was statistically significant.
After the ingestion of 300 ml, the TAC (Total antioxidant
capacity) exhibited a substantial rise of 7.0% at 60
minutes and 6.2% at 120 minutes (P < 0.0001). Following
the administration of 450 ml, the TAC elevated by 12.0%
at 60 minutes and 12.7% at 120 min (P < 0.0001). The
study determined that green tea consumption markedly
elevated plasma TAC in a dose-dependent manner,
exhibiting more substantial increases at higher
dosages?°.

4.3. Safety studies
4.3.1. In-vitro studies

This study investigated the antimutagenic effects of
petroleum ether, chloroform, methanol, and water
extracts of green tea using Salmonella typhimurium
strains TA-98 and TA-100. The mutagenicity induced by
sodium azide (10 pl) and daunomycin (6 pl) was assessed
by measuring histidine revertant colonies. The addition
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of 10 pl of each green tea extract to mutagen-treated
plates significantly reduced the number of revertant
colonies. Further, when the S9 fraction was included, all
extracts still inhibited mutagenicity, with the ethanolic
extract showing the highest antimutagenic activity. These
results imply that green tea extracts, have protective
effects against sodium azide and daunomycin-induced
mutagenicity in S. typhimuriums30.

This study compared the antimutagenic effects of plant
extracts (tomato, spinach, carrot, paprika, onion, kiwi,
and green tea) using the Ames test and CAPL method.
Green tea showed the strongest antimutagenic activity,
with over 60% inhibition of mutagenicity, while other
extracts like paprika, carrot, and spinach had moderate
to weak effects. Green tea also demonstrated the highest
antioxidant capacity31.

4.3.2. Preclinical studies

To assess the safety of the extract, ICR mice were given
oral doses of GTE at 0, 625, 1250, and 2500 mg/kg body
weight per day for 28 days. Various parameters were
assessed, including hematological parameters, serum
biochemistry, urinalysis, histopathology, body weight,
organ weights, and lipid levels. The results indicated no
adverse effects on body weight, organ weights, or any
other measured health parameters. Moreover, GTE
notably reduces cholesterol, and triglyceride levels,
mainly due to its elevated catechin concentration. The
study determined that the no-observed-adverse-effect
level (NOAEL) for green tea extract was 2500 mg/kg body
weight/day, indicating that it is safe at this dosage and
may have positive effects on lipid metabolism32,

The study established the oral lethal dose (LDso) of GTE
in mice by administering doses between 100 and 5000
mg/kg body weight and monitoring the effects over a 10-
day period. No significant variations were observed in
body weight, plasma urea, creatinine, or SGOT levels.
Antioxidants like reduced glutathione, superoxide
dismutase, and catalase showed slight increases, but
these were not significant. The LDso of GTE as found to
exceed 5000 mg/kg body weight, suggesting that there is
no acute toxicity. However, it was recommended to limit
the consumption of highly concentrated GTE (up to 3%)
to no more than four cups per day33.

The study was conducted to investigate the geno-
protective effects of GTE against the genotoxicity induced
by metronidazole and tinidazole in mice. Thirty-six mice
were divided into 6 groups, with treatments including
metronidazole, tinidazole, and GTE, either alone or in
combination.  Tinidazole  significantly increased
chromosomal aberrations in bone marrow and spleen
cells compared to the control. GTE showed geno-
protective properties against the genotoxicity induced by
both metronidazole and tinidazole by decreasing these
abnormalities. Tinidazole had a greater impact than
metronidazole on chromosomal aberrations34.

Rats were administered two different green tea catechin
(GTC) formulations—one heat-sterilized (GTC-H) and
the other unheated (GTC-UH)—at doses up to 2000
mg/kg/day over a 28-day period. No deaths occurred,
and most health indicators (body weight, clinical
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observations, organ assessments) were unaffected. GTC-
Hled to reduced body weight and food intake in male rats
receiving high doses (1000 and 2000 mg/kg/day). The
no-observed-adverse-effect level (NOAEL) for GTC-H was
identified as 1000 mg/kg/day, attributed to localized
gastric effects, while the systemic toxicity NOAEL for all
preparations was established at 2000 mg/kg/day?3>.

4.3.3. Clinical studies

A 24-week study assessed the safety and quality of life
outcomes of green tea  polyphenol (GTP)
supplementation and Tai Chi (TC) exercise in
postmenopausal women with osteopenia. A total of 171
women were randomly assigned to four groups: placebo,
GTP, placebo + TC, and GTP + TC. Safety was evaluated by
monitoring liver and kidney function, and no adverse
effects were observed. Both GTP supplementation and TC
exercise had no impact on liver or kidney function.
However, TC exercise enhanced emotional and mental
health quality of life, whereas GTP had no impact on
quality of life. Both GTP (500 mg/day) and TC (3
hours/week) were determined to be safe36.

A 12-week randomized, double-blind study was
conducted with 102 women having central obesity, who
were administered either high-dose green tea extract
(856.8 mg EGCG daily) or a placebo. The treatment group
showed significant fat reduction, along with decreases in
BMI, waist circumference, and levels of total cholesterol
and LDL. Moreover, ghrelin levels were reduced, while
adiponectin levels were elevated in the treatment group
compared to the placebo. No serious adverse events were
reported, suggesting that high-dose green tea extract is
both safe and potentially effective for weight loss and
improving lipid profiles?23.

5. Mechanisms of action
5.1. Antioxidant

EGCG and other green tea polyphenols are well-known
for their powerful antioxidant effects, which have been
extensively studied. EGCG modulates critical signaling
pathways, including Akt and JNK, to prevent oxidative
damage and reduce reactive oxygen species levels,
including hydrogen peroxide (H,0,)-induced apoptosis.
The substance also increases the activity of antioxidative
enzymes like catalase, and glutathione peroxidase,
superoxide dismutase, which contribute to cellular
defense mechanisms3738, Moreover, EGCG activates the
Nrf2-Keapl signaling pathway, a crucial regulator of
antioxidant and detoxification gene expression, leading
to the upregulation of downstream genes like heme
oxygenase 1, NADPH quinone oxidoreductase 1, and
glutathione S-transferase3®. These effects help restore
cellular redox balance and reduce oxidative stress.
Structural modifications to EGCG, such as esterification
with lipophilic groups, enhance its antioxidant activity
and bioavailability. Compared to other polyphenols like
ECG, EGC, and EC, EGCG exhibits superior antioxidant
activity, which underscores its potential for therapeutic
use in oxidative stress-related diseases. These findings
highlight EGCG’s complex mechanisms in mitigating
oxidative damage, emphasizing its role in both direct ROS
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(Reactive oxygen species) scavenging and the activation
of cellular antioxidant defenses!1,

5.2. Anti-obesity

Green tea exerts anti-obesity effects through multiple
mechanisms, primarily driven by its polyphenolic
compounds, caffeine, and L-theanine. Tea polyphenols
regulate fat metabolism by modulating pathways such as
SKN-1/Nrf and MAPK, inhibiting preadipocyte
differentiation, promoting lipolysis, and reducing fat
accumulation. They also enhance microbiota-dependent
adipocyte thermogenesis, increasing energy expenditure
and fat oxidation*?. Caffeine synergistically boosts fat
oxidation, especially when combined with polyphenols,
while L-theanine induces browning of white adipose
tissue via the AMPK/a-ketoglutarate/Prdm16 pathway,
further promoting fat burning. Additionally, tea
influences hormones like adiponectin, improving insulin
sensitivity and supporting metabolic health. Together,
these mechanisms make tea a potent agent in managing
obesity by promoting fat loss, improving metabolism, and
enhancing energy expenditure4!.

6. Conclusion

In conclusion, green tea extract, especially its active
catechins like EGCG, demonstrates strong potential in
supporting weight management and improving
metabolic health. By promoting fat oxidation, enhancing
thermogenesis, and improving insulin sensitivity, GTE
provides a natural and effective means for addressing
obesity and metabolic dysfunction. Furthermore, its
powerful antioxidant properties help protect against
oxidative stress, contributing to overall health and
disease prevention. The accumulated evidence positions
green tea extract as a valuable and versatile tool in
obesity management and metabolic support, warranting
its continued exploration for broader therapeutic
applications.
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