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Summary of
Resedarch & Evidence

Below, we've summarised the key areas of research which are showing promising results
for the potential of glucoraphanin & sulforaphane to support weight loss and mitigate the
symptoms and complications of obesity, including:

REDUCED BODYWEIGHT
Glucoraphanin/sulforaphane rich diets have been found, in both meta-analyses
of animal studies,'and in epidemiological studies in humans,?to reduce body fat.

Weight loss is achieved through numerous complementary pathways including:

| Reducing the deposition of fat and the accumulation of fat cells®45¢67.89.10

| Reducing appetite and food intake (through increasing responsiveness to the
appetite suppressant hormone leptin)"2?

| Promoting the burning of fat through increasing mitochondrial production’ and
driving the body to burn fats for energy's'¢

| Stimulating the conversion of inactive white fat to metabolically-active brown
fat, promoting a higher base metabolic rate'®" - supporting the gut microbiome
toincrease levels of good bacteria, which improves both fat and glucose
metabolism,?®? further supporting weight loss

Through reducing fat deposition, suppressing appetite, promoting fat burning and
browning, and increasing levels of good bacteriain the gut, these natural molecules
can help to prevent weight gain and support weight loss.



REDUCED INSULIN RESISTANCE
Administering glucoraphanin/sulforaphane in animal studies has been found to
ameliorate glucose intolerance and insulin resistance,*?**? via enhancing glucose
uptake our of the blood and into muscles.?

Thisiis supported by human studies which show that glucoraphanin/sulforaphane can
supportimproved insulin sensitivity and healthier blood sugar levels, both in people who
are overweight and diabetic,*?% as well as those of a healthy weight.?’

Sulforaphane ameliorates glucose intolerance in obese mice via upregulation of
insulin signaling pathway (Xu et al, 2018)

These natural molecules therefore offer promise to those wishing to lose weight, not just
interms of supporting fat loss but also in terms of preventing conditions associated with
excessive body fat such as insulin resistance and diabetes.

’ For more detail on the potential benefits of glucoraphanin/sulforaphane in diabetes,
see our dedicated Sulforaphane & Blood Sugar Explained’document.

REDUCED INFLAMMATION
Being overweightis associated with chronic systemicinflammation, which drives a
wide range of diseases and negative healthimpacts. Human, animal, and in vitro studies
have indicated that as well as reducing body weight, liver fat, and ‘bad’ cholesterol levels,
glucoraphanin/sulforaphane can soothe this chronicinflammation, through:

| Reducing levels of pro-inflammatory molecules (such as IL-6 and C-reactive protein?
and IL-18 and TNF-a in the blood”

| Modulating the response of immune cells to suppress their production of pro-
inflammatory molecules®**

| Reducing levels of harmful gut bacteria which release inflammation-inducing
lipopolysaccharides (LPS)'202127

| Increasing levels of good gut bacteria that promote gut integrity and prevent these
harmful lipopolysaccharides (LPS) from entering the blood?*?

“Sulforaphane modulates inflammatory responses inimmune cells
and may play arole in reducing systemicinflammation in obesity.”

Sulforaphane reduces pro-inflammatory response to palmitic acid in monocytes
and adjpose tissue macrophages (Williams et al, 2022)

This means that these natural molecules can reduce the systemic inflammation caused
by excess body fat and, therefore, reduce the risk of conditions associated with increased
inflammationincluding cardiovascular disease, diabetes, and metabolic syndrome.



Human trials have shown that ‘

administering glucoraphanin/ Animal and in-vitro studies have shown
sulforaphane results in reductions in that glucoraphanin/sulforaphane both can
‘bad’ cholesterol (LDL) levels,?*% and prevent and reverse excessive fat build up in
increases ‘good’ cholesterol (HDL) the liver (a condition commonly associated
levels? by promoting cellular with obesity and commonly responsible
metabolic activity and suppressing for liver damage) by increasing energy
lipid and cholesterol synthesis.? expenditure and fat metabolism,18 and

preventing fat depositionin the liver.%3*

ence fromtwo independent
an studies indicates that
consumption of high glucoraphanin
broccoli significantly reduces plasma
LDL-C”

bly, the anti-obesity agents
ulforaphane and glucoraphanin
prevent hepatic steatosis by
increasing energy utilization and
preventing lipogenesis and oxidative

Diet rich in high glucoraphanin broccolireduces . .
L2t - stressinthe liver.”

plasma LDL cholesterol: Evidence from

randomised controlledtrials (Armah et al. Mol
Nutr Food Res, 2015) Impact of Glucoraphanin-Medjated Activation of

Nrf2on Non-Alcoholic Fatty Liver Disease witha
Focus on Mitochondrial Dysfunction (Xu etal.
Mol Sci, 2019)

This indicates that through modulating
lipid and cholesterol levels in the blood,

these natural molecules may reduce the Through preventing the development of
risk of cardiovascular events such as afatty liver, these natural molecules can
heart attacks that are associated with help to minimise the destructive impact of
obesity and high ‘bad’ cholesterol levels. obesity and promote healthy liver function.

' Sulforaphane ameliorates lipid profile in rodents: an updated systematic review and meta-analysis (Du et al. Sci Rep. 2021) ?* Bitter taste sensitivity, cruciferous
vegetable intake, obesity, and diabetesin American adults: a cross-sectional study of NHANES 2013-2014 (Maet al. Food Funct. 2023) * Chloroquine modulates the
sulforaphane anti-obesity mechanisms in a high-fat diet model: Role of JAK-2/ STAT-3/ SOCS-3 pathway (Ashmawy et al. Eur J Pharmacol. 2022) “ Anti-Obesogenic
Effects of Sulforaphane-Rich Broccoli (Brassica oleracea var. italica) Sprouts and Myrosinase-Rich Mustard (Sinapis alba L.) Seeds In Vitro and In Vivo (Men et al.
Nutrients. 2022) * Beneficial Effects of Broccoli (Brassica oleracea var italica) By-products in Diet-induced Obese Mice (Martins et al. In Vivo. 2022) ¢ Sulforaphane
attenuates obesity by inhibiting adipogenesis and activating the AMPK pathway in obese mice (Choi et al. J Nutr Biochem. 2014) " Comparative evaluation of Brassica
oleracea, Ocimum basilicum, and Moringa oleifera leaf extracts on lipase inhibition and adipogenesis in 3T3-L1 adipocytes (Nallamuthu etal. J Food Biochem. 2022)
8 Comparative Effects of Sulforaphane and Allyl Isothiocyanate on 3T3-L1Adipogenesis (Sakuma etal. J Nutr Metab. 2022) * Modulation of Adipocyte Differentiation
and Proadipogenic Gene Expression by Sulforaphane, Genistein, and Docosahexaenoic Acid as a First Step to Counteract Obesity (Sakuma et al. J Nutr Metab. 2022) ™
Sulforaphane inhibits mitotic clonal expansion during adipogenesis through cell cycle arrest (Choi et al. Obesity (Silver Spring). 2012) ™ Sulforaphane reduces obesity by
reversing leptin resistance (Cakir et al. Elife. 2022) "> Sulforaphane improves leptin responsiveness in high-fat high-sucrose diet-fed obese mice (Shawky and Segar.
Eur J Pharmacol. 2018) ™ Sulforaphane improves dysregulated metabolic profile and inhibits leptin-induced VSMC proliferation: Implications toward suppression of
neointima formation after arterial injury in western diet-fed obese mice (Shawky et al. J Nutr Biochem. 2016) ' Sulforaphane Mitigates High-Fat Diet-Induced Obesity
by Enhancing Mitochondrial Biogenesisin Skeletal Muscle viathe HDAC8-PGCla Axis (Yang et al. Mol Nutr Food Res. 2023y A web-based integrative transcriptome
analysis, RNAseqChef, uncovers the cell/tissue type-dependent action of sulforaphane (Etoh et al. J Biol Chem. 2023) * Anti-obesity effect of sulforaphane in broccoli
leaf extract on 3T3-L1adipocytes and ob/ob mice (Ranaweera et al. J Nutr Biochem. 2022) " The Protective Effects of Sulforaphane on High-Fat Diet-Induced Obesity in
Mice Through Browning of White Fat (Liu et al. Front Pharmacol. 2021) *® Glucoraphanin Ameliorates Obesity and Insulin Resistance Through Adipose Tissue Browning
and Reduction of Metabolic Endotoxemia in Mice (Nagata et al. Diabetes. 2017) ™ Sulforaphane induces adipocyte browning and promotes glucose and lipid utilization
(Zhang et al. Mol Nutr Food Res. 2016) 2 Simulated Digestion and Fermentation In Vitro by Obese Human Gut Microbiota ofSulforaphane from Broccoli Seeds (Sun et
al. Foods. 2022) # Broccoli microgreens juice reduces body weight by enhancing insulinsensitivity and modulating gut microbiota in high-fat diet-induced C57BL/6J
obese mice (Liet al. Eur JNutr. 2021) % Sulforaphane ameliorates glucose intolerance in obese mice via upregulation of insulin signaling pathway (Xu et al. Food Funct.
2018) % Broccoli Florets Supplementation Improves Insulin Sensitivity and Alters Gut Microbiome Population-A Steatosis Mice Model Induced by High-Fat Diet (Zandani
et al. Front Nutr. 2021) - The Effects of Aerobic-Resistance Training and Broccoli Supplementation on Plasma Dectin-1and Insulin Resistance in Males with Type 2
Diabetes (Saeidi et al. Nutrients. 2021) 2 Effect of broccoli sprouts on insulin resistance in type 2 diabetic patients: a randomized double-blind clinical trial (Bahadoran
etal. IntJ Food Sci Nutr. 2012) % Broccoli sprouts reduce oxidative stress in type 2 diabetes: a randomized double-blind clinical trial (Bahadoran et al. Eur J Clin Nutr.
2011) 7 Glyceamic and insulinaemic response to mashed potato alone, or with broccoli, broccoli fibre or cellulose in healthy adults (Ballance et al. Eur J Nutr. 2018) 2
Effects of long-term consumption of broccoli sprouts on inflammatory markers in overweight subjects (Lépez-Chillén et al. Clin Nutr. 2019) 2 Sulforaphane reduces
pro-inflammatory response to palmitic acid in monocytes and adipose tissue macrophages (Williams et al. J Nutr Biochem. 2022) * Sulforaphane Regulates Glucose
and Lipid Metabolisms in Obese Mice by Restraining JNK and Activating Insulin and FGF21 Signal Pathways (Tian et al. JAgric Food Chem.2021) * Brassicaoleracea
Var italica by-Products Prevent Lipid Accumulation and Cell Death in a Liver Cell Model of Lipid Toxicity &?astelao -Baptista et al. Nutrients. 2023) ® Diet rich in high
glucoraphanin broccolireduces plasma LDL cholesterol: Evidence from randomised controlled trials (Armah et al. Mol Nutr Food Res. 2015) ** Phase 1study of multiple

biomarkers for v ism and oxidative stress after kintake of broccoli sprouts (Murashima et al. Biofactors. 2004)




BrocStar for
Weight Loss

Glucoraphanin is a natural molecule found in some plants - most notably broccoli.
When these plants are eaten, glucoraphanin is converted into its active form - called
sulforaphane - which is then absorbed by our gut. Sulforaphane then enters our
cells and exerts several different metabolic effects, which together serve to boost
our production of antioxidants, reduce inflammation, and improve our cell’s ability to
function, produce energy and repair damage.

—

BrocStar (also known as Grextra) is our super-strain of
broccoli, which is a powerful source of sulforaphane. For more
‘ details, including biological mechanisms of action, see our
== Guide to BrocStar

Due to the effects of sulforaphane in our cells, it has been extensively researched for
its beneficial effects on human health across a range of different areas - including
supporting weight loss. Studies indicate that adding more sulforaphane to our diet
could act through several different mechanisms to encourage the body to lay down

less fat and burn up existing fat deposits as well as reducing appetite and food intake,

leading to reduced body weight.

Adding more sulforaphane to our diet has also been shown in studies to help alleviate
many of the negative consequences of obesity, including fatty liver disease, high
cholesterol, and chronic inflammation.

Review: Three in One: The Potential of Brassica By-Products against Economic Waste,
Environmental Hazard, and Metabolic Disruption in Obesity (Casteldo-Baptista et al, 202])

Together, these effects make glucoraphanin a valuable dietary nutrient for people
looking to support their weight loss efforts and mitigate the impact of obesity on their
health and wellbeing.
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About BrocStar SuperSoup

BrocStar SuperSoupis a unique delivery vector for glucoraphanin.
It's made using a unique glucoraphanin-rich broccoli called BrocStar
(also known as GRextra) that developed over decades, is backed by
patented research from the Quadram Institute and clinical trials run
with Norfolk NHS hospitals, supported by public research grants
from Innovate UK.

Just one bowl of BrocStar SuperSoup contains aonce-weekly dose
of glucoraphanin - the equivalent of eating 5 heads of raw broccolior
taking 14 tablets of a leading glucoraphanin supplement. This makes
it the most powerful, convenient and cost-effective solution on the
market for adding glucoraphanin to your diet.

BrocStar SuperSoupisalsorichin fibre and Vitamins C & Bé, calcium
and folic acid, which together also contribute to maintaining a
healthy metabolism, bone health, energy production, the reduction of
fatigue and maintaining a healthy immune system - all of which are
all crucial for athletes looking to perform at their best.
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