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PROTECTIVE EFFECTS OF  
BROCCOLI / SULFORAPHANE 
FOR SPECIFIC DISEASES 
There are many hundreds of scientific papers reporting 
the composition and potential health benefits of Brassica 
vegetables, and even more specifically broccoli.  Although 
broccoli contains a diversity of nutrients and phytochemicals, 
such as flavonoids and carotenoids, the components that 
uniquely set crucifers apart from other vegetables are 
the glucosinolates.  Epidemiological data, supported by 
experimental studies with cell and animal models and more 
recently small-scale human intervention trials, suggest that 
broccoli and glucosinolates and their degradation products 
may have beneficial effects on health.  The glucosinolates are 
modified amino acids, bearing an N-sulfate and an S-glucose 
moiety.  While over 120 side chain structures for glucosinolates 
have been described, only a restricted number of side chain 
structures occur in commonly consumed cruciferous crops.  
Broccoli typically has as its major aliphatic glucosinolate, 
methionine-derived glucoraphanin (4-methylsulphinylbutyl 
glucosinolate).  When broccoli seeds, sprouts, or the mature 
vegetable is crushed, the enzyme myrosinase comes into 
contact with glucoraphanin forming both the isothiocyanate 
sulforaphane (1-isothiocyanato-4-methylsulfinylbutane) and 
the related nitrile.  Although the nitrile lacks bioactivity at dietary 
levels sulforaphane is considered by many to be responsible 
for the major part of cancer prevention by broccoli. 

The multiple actions of sulforaphane in humans have been 
widely studied since 1992 when Prof. Paul Talalay and 
associates at Johns Hopkins University discovered its action 
as an inducer of detoxifying enzyme systems.  Since then 
hundreds of scientific papers have been published detailing 
the effects of sulforaphane on cardiovascular disease, certain 
forms of cancer, diabetes, and degenerative diseases such 

as Alzheimer’s and Parkinson’s disease.  Sulforaphane acts 

in a number of ways in the human body.  Firstly, it stimulates 

one of the body’s natural defence systems (phase II enzymes) 

which means the body is better able to detoxify and remove 

potentially harmful chemicals (e.g. carcinogens) that may 

have been ingested with the meal.  This helps to prevent 

DNA damage caused by carcinogens, thereby preventing 

tumour formation.  Sulforaphane has also been shown to help 

prevent cancer cell division (tumour growth), cancer cell to cell 

signalling, angiogenesis and several other processes in the 

cancer cascade.  The strong antioxidant ability of sulforaphane 

has been shown to reduce inflammation that can lead to heart 

disease.  However, it is important to remember than broccoli 

contains more than just sulforaphane and these compounds in 

their own right possess health benefits, but there may also be 

synergies between the various components.

Below is a summary of the health benefit literature.  There are 

hundreds of papers reporting the potential health benefits of 

Brassica vegetables and even more specifically broccoli.  This 

report summarises the potential benefits by disease and is 

adapted from information on the Brassica Protection website 

(www.brassica.com) with additional and updated information.

CANCER 
The evidence shows Brassica vegetable consumption is most 

strongly associated with a decreased risk of lung, stomach, colon 

and rectal cancer, and less strongly associated with a decreased 

risk of cancers of the prostate, ovaries and endometrium 

(Verhoeven et al. 1996).  Several studies of breast and prostate 

cancer, have given more inconsistent results.  There are many 

factors that could lead to confusing results, including genetic 

factors, and research continues into this.  Below are some of the 

papers citing results for particular cancers.
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BLADDER CANCER
An epidemiological study shows a strong inverse correlation 
between cruciferous vegetable consumption and bladder 
cancer (Tang et al. 2008).  The data suggest an increased 
intake of cruciferous vegetables may reduce the risk of bladder 
cancer by 36%.

In a joint study, scientists from Roswell Park Cancer Institute, 
New Zealand Institute for Crop & Food Research Limited, and 
Johns Hopkins University, found that sulforaphane significantly 
stimulates phase II enzymes in cultured bladder cells and rat 
bladder tissue (Zhang et al. 2006).  Researchers fed rats a 
broccoli sprout extract of the isothiocyanate sulforaphane, 
which is known to induce phase II enzymes.  Subsequent urinary 
output showed dose-dependent high levels of isothiocyanate 
metabolites with no sign of toxicity.  These findings suggest 
that sulforaphane may be especially effective in protecting 
against bladder cancer. 

A concentrated extract from broccoli sprouts may cut the 
development of bladder cancer by more than 50%, according to 
results of an animal study by Munday et al. (2008).  Researchers 
used a freeze-dried aqueous extract of broccoli sprouts that 
contained approximately 600 times the isothiocyanates content 
of mature broccoli.  Rats were assigned to one of five groups. 
All groups were fed a control diet for 2 weeks.  After a further 
2 weeks, three groups were given a bladder cancer-inducing 
chemical (BBN) in drinking water. Two of these groups were 
given the broccoli extract in diet (low and high dose), beginning 
2 weeks before the carcinogenic chemical was delivered.  The 
two control groups were fed the control diet, while the second 
received only the broccoli extract to test for safety.  At the end of 
the study, about 96% of animals given only BBN developed an 
average of almost two tumours each of varying sizes. However, 
in the animals given BBN and the low dose extract, tumours 
developed in 22% fewer animals, and the number of tumours 
per rat was 1.39.  Furthermore, animals given BBN and the 
high dose extract developed about 58% fewer tumours, and 

the average number of tumours per animal was only 0.46.  In 
comparison, in both control groups, no tumours developed, 
and no toxicity from the extract was observed in the animals. 

Other papers also indicate beneficial effects for bladder cancer 
(Li et al. 2005; Tang & Zhang 2004a & b).

BREAST CANCER
The University of California San Diego reports that analysis of data 
from a multicentre clinical trial involving over 3000 breast cancer 
survivors suggests that a diet rich in fruit, vegetables and fibre and 
relatively low in fat showed a risk reduction of cancer recurrence 
among women who did not experience hot flashes (Gold et al. 
2009).  The results of the trial indicated women who did not 
experience hot flashes during early stage breast cancer, and who 
ate more fruits, vegetables and fibre than the USDA recommended 
allowance of five servings a day, had a 31% reduction in cancer 
recurrence over those women who experienced hot flashes 
and ate the USDA dietary recommendation.  Women who had 
been through menopause had an even lower risk of with a 47% 
reduction in cancer recurrence. 

After rats ingested 150 µM of sulforaphane, mammary tissue 
was analysed 30 minutes and 24 hours later for the presence 
of phase II enzyme induction activity (Cornblatt et al. 2007).  
Findings confirmed results of past studies and showed 
significant elevation of phase II enzyme activity.  Researchers 
followed this with a proof of principle pilot study involving eight 
healthy women undergoing reduction mammoplasty.  These 
women ingested 200 µM of sulforaphane extract derived from 
broccoli sprouts an average of 50 minutes before undergoing 
surgery.  Subsequently, epithelial cells removed from breast 
tissue revealed the presence of phase II enzymatic activity.  
This demonstrates that there is uptake of sulforaphane in 
breast tissue following oral administration. 

One of the critical factors that determines the capacity of a 
carcinogen to cause cancer is its ability to bind to DNA.  This 
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carcinogen-DNA binding, or adduct formation, causes DNA 
mutations when the DNA is replicated during cell division.  
Most of these mutations are never seen and result in cell death.  
However, a very small percentage can result in uncontrolled 
growth that may lead to cancer.  In a paper published in Cancer 
Letters, a research group at the University of Illinois showed 
that sulforaphane significantly reduces the formation of these 
carcinogen-DNA adducts in human mammory cells (Singletary 
& MacDonald 2000).

COLON CANCER
A Rutgers study indicated a synergistic relationship between 

EGCG and sulforaphane (Nair et al. 2008).  According to the 

researchers, “the effects of these two phytochemicals in 

combination, was dramatically enhanced over the effects of 

either of the compounds alone, or their additive effects.”  The 

complex molecular interactions and cell signaling pathways 

make direct translation of the results to human cancers 

problematic, but the authors suggest that the present study 

“may point to a singular role for AP-1 mediated transcriptional 

control of potentially critical genes mediating cancer initiation 

and progression.  This translates into potentially greater 

efficacy, of the combination of SFN [sulforaphane] and EGCG 

in chemoprevention of cancer.” 

Sulforaphane and DIM, separately, possess growth-inhibiting 

and cell death-inducing properties in cancer cell lines in vitro 

(Pappa et al. 2007).  In this study, researchers examined the 

effect of sulforaphane and DIM on human colon cancer cells.  

The results indicate that at low doses, sulforaphane and DIM 

fight against each other.  However, at higher concentrations, 

the joint effects grew synergistic.  Sulforaphane normally 

induces phase II enzymes at concentrations of 1–5 uM.  When 

paired with DIM, sulforaphane induced cell death at a minimum 

of 10 uM.  Moreoever, at equal concentrations of 10 uM, DIM 

and sulforaphane together caused stronger cell cycle arrest 

than each would do individually.  The significance of this study 

centres on the use of human colon cancer cells instead of 

animal, and the synergistic effects of the two phytochemicals. 

Researchers at the American Health Foundation, Valhalla, NY, 

showed that sulforaphane significantly inhibited the formation 

of colon cancer in rats (Chung et al. 2000).  These findings 

provided the first evidence that sulforaphane plays an important 

role in preventing colon cancer.

LIVER CANCER
In a rural area of China where there is a very high prevalence 
of liver cancer due to a confluence of hepatitis virus and 
environmental toxins, scientists from Johns Hopkins University 
and Qidong Liver Institute PRC near Shanghai performed 
experiments to measure the ability of broccoli sprouts to 
increase the body’s abilities to detoxify carcinogens (Kensler 
et al. 2005).  In a single-blinded placebo-controlled trial (100 
test, 100 control), subjects drank a hot water extract of 3-day-
old broccoli sprouts or a placebo daily for 2 weeks.  The 
subjects’ urine was tested to measure detoxification capacity. 
The broccoli sprouts test group showed a significant reduction 
in aflatoxin-DNA adduct levels with increasing levels of 
broccoli sprout consumption.  The change in these biomarkers 
strongly suggests that there was an enhanced detoxification 
(neutralisation) of carcinogens from the human body, leading 
to a reduction in cancer risk.

LUNG CANCER
In the September 15, 2005 issue of Cancer Research, scientists 
from five medical research centers reported that sulforaphane 
and another isothiocyanate called PEITC could prevent benign 
tumours produced by a cigarette carcinogen from developing 
into full-blown cancer tumours in lungs of mice (Conaway et al. 
2005).  By using a model in which the animals were exposed to 
the carcinogens before administration of the chemoprotective 
agent, they demonstrated that the agent (sulforaphane) inhibits 
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the progression of the disease by reducing proliferation and 
causing apoptosis – programmed cell death of the damaged 
cells.  These findings suggest that chemoprotective agents 
might be useful among populations that have already been 
exposed to tobacco carcinogens.  This might be useful, for 
example, as chemoprotective agents for current smokers, ex-
smokers, or those exposed to second-hand smoke.

PANCREATIC CANCER
Chan et al. (2008) demonstrated that the stress-associated 
hormone, norepinephrine, can increase the cell proliferation 
and IL-6 levels of human pancreatic duct epithelial cells, which 
can be inhibited by sulforaphane.

PROSTATE CANCER
In one key study volunteers were randomly assigned to either 
a broccoli-rich or a pea-rich diet (Traka et al. 2008). After 6 
months there were no differences in gene expression between 
glutathione S-transferase mu 1 (GSTM1) positive and null 
individuals on the pea-rich diet but significant differences 
between GSTM1 genotypes on the broccoli-rich diet, associated 
with transforming growth factor beta 1 (TGFb1) and epidermal 
growth factor (EGF) signalling pathways.  Comparison of 
biopsies obtained before and after intervention revealed 
more changes in gene expression occurred in individuals on 
a broccoli-rich diet than in those on a pea-rich diet.  While 
there were changes in androgen signalling, regardless of diet, 
men on the broccoli diet had additional changes to mRNA 
processing, and TGFb1, EGF and insulin signalling.  We also 
provide evidence that sulforaphane (the isothiocyanate derived 
from 4-methylsuphinylbutyl glucosinolate that accumulates in 
broccoli) chemically interacts with TGFb1, EGF and insulin 
peptides to form thio-ureas, and enhances TGFb1/Smad-
mediated transcription.  These findings suggest that consuming 
broccoli interacts with GSTM1 genotype to result in complex 
changes to signalling pathways associated with inflammation 
and carcinogenesis in the prostate.  The authors of that study 
proposed that these changes may be mediated through the 

chemical interaction of isothiocyanates with signalling peptides 
in the plasma.  The study provides, for the first time, experimental 
evidence obtained in humans to support observational studies 
that diets rich in cruciferous vegetables may reduce the risk of 
prostate cancer and other chronic disease. 

Human prostate cancer cells responded well to treatment with 
sulforaphane in the form of broccoli sprout extracts, showing 
dramatic increases in their phase 2 protective enzymes (Brooks 
et al. 2001).  In an article, Dr. James D. Brooks of the Urology 
Department at Stanford University suggests that “intervention 
trials may be warranted [in humans], and broccoli sprouts, a 
rich natural source of sulforaphane, may be appropriate for use 
in such a trial.”

Other evidence for a role in prostate cancer prevention comes from 
papers by Canene-Adams et al. (2007) and Myzak et al. (2007).

SKIN CANCER
A team of Johns Hopkins scientists, lead by Dr. Paul Talalay, 
applied a broccoli sprout extract to the skin of human volunteers 
(Talalay et al. 2007). Skin redness and inflammation from UV-
ray exposure were noticeably reduced in extract-treated skin.   
Although the research was conducted on skin, the effect was 
not that of a sunscreen or sun block but rather the sulforaphane 
boosts the cellular protective processes in the skin such that it 
could resist the damage of UV light. In addition, this protection 
persisted for several days, demonstrating the long lasting 
antioxidant effect. 

In another study from Johns Hopkins, mice were exposed to 
damaging levels of UV light for a period of 20 weeks (Dinkova-
Kostova et al. 2005).  Following this, sulforaphane was applied 
topically to the test group for 11 weeks and compared with 
untreated controls.  At the conclusion of the test, 100% of 
the control group had tumours.  Number of mice with tumors, 
number of tumours per mouse, and mass of tumours were all 
reduced by about 50% in the animals that received the broccoli 
sprout extract. 
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This protocol mirrors the situation of humans exposed to 
a great deal of sun during childhood, and lower exposure in 
later life.  The significance of this work is that application of 
the chemoprotective agent was given after exposure to the 
carcinogen, thus suggesting its ability to prevent progression 
to cancer.  Further the test was designed to prevent any 
“sunscreen” effect of the blocking of the UV radiation, thus 
ensuring that the results could be attributed to the detoxifying 
protective effects of the broccoli sprout extracts.    Thus, 
topical application of sulforaphane-containing broccoli sprout 
extracts is a promising strategy for protecting against skin 
tumour formation after exposure to UV radiation.

ALZHEIMER’S DISEASE
Natural compounds from broccoli possess activity similar to 
treatments used for symptoms of Alzheimer’s disease (Chiu & 
Houghton 2005).   Acetylcholinesterase (AChE) inhibitors have 
been used to treat symptoms of Alzheimer’s disease.  Peter 
Houghton and colleagues in the Department of Pharmacy at 
King’s College London, tested orange, radish, apple, broccoli 
and potato for this activity and showed that broccoli contains 
anti-AChE activity.  Further they determined that activity 
appears to be the result of broccoli’s glucosinolate content.

ASTHMA
A study from UCLA shows that sulforaphane triggers an 
increase of antioxidant enzymes in the human airway that offers 
protection against free radicals that we breathe in every day in 
polluted air and pollen (Riedl et al. 2009).  Free radicals can 
cause oxidative tissue damage, which leads to inflammation 
and respiratory conditions such as asthma.  The team fed 
65 individuals varying amounts of broccoli sprouts or alfalfa 
sprouts (which acted as a placebo) for 3 days.  Rinses of nasal 
passages were collected at the beginning and end of the study 
to evaluate the gene expression of antioxidant enzymes in cells 

of the upper airways.  Researchers found significant increases 
of antioxidant enzymes at broccoli sprout doses of 100 g and 
higher, compared with the placebo group.

BRAIN INJURY
Sulforaphane may help to maintain the integrity of the blood-
brain barrier following injury (Zhao et al. 2007). This animal study 
indicated that sulforaphane increased activity of NF-E2-related 
factor-2 (Nrf2).  Nrf2 binds to the antioxidant response element 
(ARE), influencing expression of so-called cytoprotective 
proteins.  Sulforaphane treatment of uninjured and brain-injured 
rats increased cortical expression of Nrf2-driven genes.  Tight 
junction proteins are key to maintaining blood-brain barrier 
integrity, and they decline after brain injury.  Sulforaphane 
reduced the loss of these proteins as well as the loss of 
endothelial cells and also reduced the injury-related increase in 
blood-brain barrier permeability and brain oedema.

CHOLESTEROL 
In a pilot study, researchers from the Tokyo University of 
Agriculture and The Japan Institute for the Control of Ageing 
found that among individuals who ate 3.5 ounces of broccoli 
sprouts a day for just 1 week, overall cholesterol levels 
decreased (Murashima et al. 2004). Participants’ levels of 
HDL, or “good” cholesterol, increased during this study. The 
sulforaphane glucosinolate (SGS) in the broccoli sprouts also 
reduced the amount of oxidative stress, or cell destruction 
caused by free radicals.

CHRONIC OBSTRUCTIVE 
PULMONARY DISEASE (COPD)
Researchers in the Department of Environmental Health 
Sciences and the Division of Pulmonary and Critical Care 
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Medicine at Johns Hopkins School of Medicine report that 

sulforaphane increases the activity of the phase II enzyme 

gene NRF2 in human lung cells, which protects cells from 

damage caused by toxins (Malhotra et al. 2008).  This presents 

the possibility of therapy directed toward enhancing NRF2-

regulated antioxidants reducing the effects of oxidative stress 

in the pathogenesis of COPD.

DIABETES
A study on the effect of sulforaphane on blood vessel cells 

damaged by hyperglycemia showed a 73% reduction of 

Reactive Oxygen Species (ROS) molecules (Xue et al. 2008).  

High glucose levels can cause a three-fold increase in ROS 

levels, which can damage human cells.  Furthermore, the 

scientists also found that sulforaphane activated the Nrf2 

protein, which protects cells and tissues from damage 

by stimulating the phase 2 enzymes, which detoxify ROS 

molecules.  These results suggest that sulforaphane from 

broccoli may help reverse the damaging effects of diabetes-

linked vascular disease.

HEART DISEASE
Intake of cruciferous vegetables is inversely related to serum 

homocysteine levels, a risk factor for heart disease, suggesting 

that cruciferous vegetables may offer protection from heart 

disease (Tucker et al. 1996; Ganji & Kafai 2004).  However, two 

out of three epidemiological studies of diet and risk of heart 

disease failed to find a relationship between crucifer intake and 

risk of heart attack (Hung et al. 2004; Genkinger et al. 2004).  

The third, more recent study considered the possibility that, 

like the effect of crucifers on risk of cancer, polymorphism in 

GSTs might confound the issue (see Traka & Mithen 2008 for a 

discussion of GST polymorphism, crucifers and cancer risk).

A research team at the Cardiovascular Research Center, 

University of Connecticut School of Medicine in the US 

published a laboratory study in the scientific journal The Journal 

of Agricultural and Food Chemistry (Mukherjee et al. 2007).  One 

group of rats was fed liquified broccoli and six control animals 

were fed only water.  After 30 days, the researchers simulated a 

heart attack in the animals by removing the hearts and cutting 

off the blood supply for 30 minutes, followed by 2 hours where 

the blood flow was returned.  Compared with the control group, 

the rats fed broccoli showed improved heart muscle function 

after the experimental heart attack: they had a smaller amount 

of dead heart muscle and heart muscle cells.  These changes 

were accompanied by changes in several proteins found in the 

cell nuclei, and other chemicals thought to protect the heart.  

The scientists consider that selenium and glucosinolates play 

an important role in improved heart function.

HYPERTENSION
Dr. Bernhard Juurlink at the University of Saskatchewan, 

in Saskatoon, Canada, found that sulforaphane fed to rats 

with high blood pressure improved cardiovascular health by 

decreasing inflammation and improving heart, arteries and 

kidney function (Wu et al. 2004).  According to Dr. Juurlink 

proves that the antioxidant can correct damage already done 

to the cardiovascular system.

Other evidence for benefits for cardiovascular health comes from 

papers by Noyan-Ashraf et al. (2006) and Wu & Juurlink (2001).

IMMUNITY
Kim et al. (2008) showed that direct administration of 

sulforaphane in broccoli reversed the decline in cellular 

immune function in old mice, and similar results were shown 

in individual immune cells from old mice, treated with the 
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chemical outside the body and then placed back into a recipient 
animal.  Dendritic cells, which introduce infectious agents and 
foreign substances to the immune system, were particularly 
effective in restoring immune function in aged animals when 
treated with sulforaphane.  To investigate how the chemical in 
broccoli increased the immune system’s response, the UCLA 
group confirmed that sulforaphane interacts with a protein 
called Nrf2, which serves as a master regulator of the body’s 
overall antioxidant response and is capable of switching on 
hundreds of antioxidant and rejuvenating genes and enzymes.  
The researchers found that although there is a decline in 
Nrf2 activity with aging, this pathway remains accessible to 
chemicals like sulforaphane that are capable of restoring some 
of the ravages of ageing by boosting antioxidant pathways. 

JOINT INFLAMMATION
Sulforaphane appears to block enzymes that trigger inflammation 
in joints (Healy et al. 2005). A team at Johns Hopkins University 
added sulforaphane to cartilage cells from human joints.  After 24 
hours, the cells were subjected to stress tests.  The sulforaphane 
boosted phase 2 enzymes that prevented the activation of the 
systems that trigger inflammation.  In addition, sulforaphane 
prevented apoptosis (programmed cell death).  Zachary Healy, 
the lead author of the paper published in the Proceedings of 
the National Academy of Science, USA, suggests that although 
much work would need to be done to confirm this effect in 
humans, these natural dietary compounds have the potential to 
stop pain and inflammation before they start and ideally might 
be used prior to sporting activities.

LIVER
Oral administration of sulfur-radish extract and of sulforaphane 
after CCl4-induced liver injury both decreased the serum level 
of ALT, reduced the necrotic zones, inhibited lipid peroxidation, 

and induced phase 2 enzymes without affecting cytochrome 

P450-2E1 (CYP2E1) (Baek et al. 2008).  These results 

suggest that the administration of the sulfur-radish extract 

and of sulforaphane may partially prevent CCl4-induced 

hepatotoxicity, possibly by indirectly acting as an antioxidant 

by improving the detoxification system. 

PARKINSON’S DISEASE
Parkinson’s disease is a progressive disorder resulting from 

the loss of cells in a section of the brain called the substantia 

nigra.  Those cells produce the neurotransmitter dopamine.  

Loss of dopamine causes critical nerve cells in the brain to fire 

uncontrollably, leaving a person unable to direct or control their 

muscle movement.  Preliminary results from in vitro experiments 

by researchers in Seoul, Korea, indicated that sulforaphane 

protected dopaminergic cells from the cytotoxicity of 6-OHDA 

and BH4, compounds known to produce dopamine quinone 

products and oxidative stress, and to cause selective death of 

dopaminergic cells (Han et al. 2007).  Further studies need to 

be conducted to determine whether sulforaphane crosses the 

blood-brain barrier and the amount of dietary intake needed to 

be effective.

PROTECTION AGAINST  
POLLUTION
Although sulforaphane’s anti-cancer properties are being 

extensively examined, Ritz et al. (2007) focused on sulforaphane’s 

anti-inflammatory properties and the prevention of pollutant-

related respiratory and cardiovascular conditions.  Airway 

inflammation can lead to acute and chronic lung dysfunction, 

and can also cause systemic responses in the cardiovascular 

system, affecting blood coagulation and gas exchange.  

Moreover, oxidative stress results from exposure to air 
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pollutants as well as from airway inflammation due to disorders 
such as asthma and COPD.  The researchers administered up 
to 6.25 µM of sulforaphane to human bronchial epithelial tissue 
in vitro to stimulate phase II enzyme induction.  The tissue was 
then subjected to diesel exhaust particles, which resulted in the 
production of pro-inflammatory cytokines.  Tissues that were 
pretreated with sulforaphane suffered less oxidative stress 
than control cells that weren’t treated. While research needs 
to proceed in vivo, this study suggests preventive properties of 
sulforaphane on airway tissue damaged by diesel pollutants.

STOMACH
A Johns Hopkins University research team led by Dr. Jed Fahey 
discovered that sulforaphane kills H. pylori, the bacterium 
responsible for the vast majority of stomach ulcers and stomach 
cancers, a leading cause of cancer death worldwide (Fahey 
et al. 2002).  In their laboratory experiments, the scientists 
discovered that purified sulforaphane even killed Helicobacter 
that was resistant to commonly-used antibiotics.  They also 
showed that sulforaphane can kill the bacterium whether it 
is inside or outside cells. In humans, cells lining the stomach 
can act as reservoirs of Helicobacter, making it more difficult 
to eradicate the infection.  Though the pure compound kills 
Helicobacter efficiently, a number of studies are underway to 
determine whether dietary sources of sulforaphane (broccoli or 
broccoli sprouts, for instance) have similar effects.

In a study from Japan, broccoli sprouts were fed to patients 
infected with Helicobacter pylori bacteria. H. pylori infection 
can cause stomach ulcers and markedly increases the risk of 
developing stomach cancer (Yanaka et al. 2005).  After eating 
100 g broccoli sprouts daily for 2 months, measures of H. pylori 
infection were substantially reduced.  Control subjects fed a 
vegetable with no sulforaphane or related compounds showed 
no change, suggesting strongly that the content of SGS in 
broccoli sprouts caused the reduction of the bacteria.

This confirms test-tube (Fahey et al. 2002) and rodent studies, 
and a preliminary clinical study (Galan et al. 2004) on the 
potent and selective antibacterial properties of sulforaphane 
and its ability to selectively target the H. pylori bacteria, which 
are often difficult to eradicate.  “These data strongly suggest 
that a diet rich in sulforaphane glucosinolate may help protect 
against gastric cancer, presumably by activating gastric 
mucosal antioxidant enzymes that can protect the cells from 
H. pylori-induced DNA damage,” stated Dr. Akinori Yanaka of 
the University of Tsukuba, lead author of the Japanese study.

STROKE
A study from the University of Texas Medical Center, published 
in Neuroscience Letters, found that sulforaphane was able to 
enter a rat’s brain and if administered 15 minutes after focal 
ischemia (local interruption of the blood supply to the brain 
that mimics strokes), sulforaphane significantly reduced the 
size of cerebral damage, which is a measure of stroke damage 
(Zhao et al. 2005).  The authors suggested that sulforaphane 
could offer several advantages as a therapeutic agent, as it can 
boost several enzymes involved in cellular defense, allowing 
it to act at multiple targets and also due to its long-lasting 
activity, might reduce the need for multiple dosages.

VISION
Dr. Paul Talalay and his colleagues at Johns Hopkins University 
have discovered that sulforaphane boosts the level of a key 
enzyme that protects the eye from damage caused by UV 
light (Gao & Talalay 2004).  That damage can lead to macular 
degeneration, the leading cause of blindness among the elderly.  
Benefits for vision have also been demonstrated by Tanito et al. 
(2005) and Cano et al. (2008).
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