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Abstract

Broccoli is an edible green plant that is classified in the ltalica cultivar group of the species Brassica oleracea. They are rich in vitamin C,
dietary fiber and also contain glucoraphin, sulforaphane, selenium and isothiocyanates. Broccoli is also an excellent source of indole-3-carbinol.
These constituents present in broccoli are known to be very popular since they possess several anti-cancer properties and benefits. These
anti-carcinogenic compounds have a wide variety of uses and benefits for the treatment of various diseases and disorders. Broccoli is widely
used in the treatment of several forms of cancer and also treats other neural disorders. The therapeutic potential of broccoli has been explained
under its role in cancer, diabetes and other diseases. In the treatment of cancer, most of the constituents or the phytochemicals of broccoli such
as brassinin, isothiocyanates, indole-3-carbinol etc. have been proved to be effectively beneficial. Even selenium plays a very important role in
cancer prevention. The antioxidant activity of broccoli is induced by other phytochemicals such as glucosinolates, glucoraphin and sulforaphane.
Sulforaphane in broccoli sprouts also has the potential to cure neural disorders such as Alzheimer’s disease and Parkinson’s disease. It is also used
to bring about cure in asthma and diabetic patients. Flavonoids have the effect of reducing the risk of diabetes. Therefore sulforaphane is widely

used to treat various diseases and disorders.
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Introduction

Broccoli, Brassica oleracea, variety Italica, belongs to the family
Brassicaceae. Broccoli is a fast growing annual plant that grows 60-
90 cm tall. They are native to the eastern Mediterranean and Asia
Minor, and were later introduced to England and America in the
1700s [1] Figure 1. Plants in general, are known to be extremely rich
in a variety of secondary metabolites that are found to possess anti-
microbial properties. Many anti-microbial agents that are derived
from traditional medicinal plants are available for treating a large
number of diseases caused by micro-organisms. The groups of anti-
microbial phytochemicals are of several categories that include
alkaloids, flavonoids, tannins, polyphenols, essential oils, phenolics
and polypeptides [2]. Broccoli also provides many health-promoting
properties which attributes to its antioxidant and anti-carcinogenic
compounds. It is primely composed of polyphenols, glucosinolates,
sulforaphane and selenium [3]. Broccoli sprouts contain negligible
quantities of indole glucosinolates, that predominate in the mature

Figure 1: Inflorescence of Brassica oleracea.

vegetable and gives rise to degradation products like indole-3-
carbinol that has the capability to enhance tumorigenesis. Hence,
small quantities of crucifer sprouts may protect against the risk of
cancer as effectively as much larger quantities of mature vegetables of
the same variety [4]. They are also known to contain a high content
of flavonoids, vitamins and mineral nutrients. Vitamin C, insoluble
complexes, is a good adjuvant in iron therapy but can interfere with
the metabolism of some drugs and antineoplastic agents. The presence
of these contents has shown that broccoli provides immense benefits
in protecting humans against cancer, and also assures to reduce the
risk of specific cancers. One of the phytotherapeutic roles of broccoli
is for skin diseases in which the juice of the leaves is used to treat warts
[5]. Broccoli is different among the common cruciferous vegetables
that possesses high levels of these constituents. The pharmacokinetics
of broccoli explains that when hydrolysis takes place, glucoraphanin
produces many products that include the bioactive isothiocyanate
sulforaphane. The percentage of isothiocyanate sulforaphane present
in these vegetables varies depending upon the conditions of hydrolysis,
food handling, and preparation procedures. The food in broccoli family
results in under dosing of metabolic drugs. The drug-food interactions
of broccoli are further described under pharmacological activities [6].

Pharmacological Activities

Broccoli plays a major and a beneficial role in treating cancer of
several forms that occurs in different parts of the body and also effective
in the treatment of other diseases. Therefore the pharmacological
activities of broccoli are explained based on the diseased states.

Broccoli in cancer prevention

Cancer is a multistep process that results in uncontrolled cell
division. Isothiocyanates, which are the major active constituents of
many cruciferous vegetables, suppress tumor growth by generating
reactive oxygen species, or by inducing cycle arrest leading to apoptosis
[7]. Broccoli sprouts are a rich source of several isothiocyanates (ITCs)
that are well known class of cancer chemopreventive agents. They
inhibit the size, multiplicity and progression of bladder cancer when
the extracts are delivered selectively to the bladder epithelium through
urinary excretion [8]. ITCs are also known to prevent the process
of prostate carcinogenesis. Erucin (ER) which is a dietary ITC, is
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considered to be a major cancer chemopreventive phytochemical. But
ER showed a lower potency in inhibiting the proliferation of prostate
adenocarcinoma cells (PC3) [9]. Selenium-enriched broccoli sprouts,
when compared to the normal broccoli sprouts are found to be superior
and induces apoptosis of prostate cancer cells, inhibits cell proliferation
and decreases prostate-specific antigen secretion. The Se-enriched
broccoli sprouts are used as an alternative selenium source for prostate
cancer prevention and therapy [10]. The sprouts of high Se-broccoli are
protective against chemically induced mammary or colon cancer. The
cancer-preventive effect of Se in high Se-broccoli extends to mammary
cancer and the protective forms of broccoli against colon cancer
include high Se-broccoli sprouts [11]. Sulforaphane along with another
phytochemicals such as indole-3-carbinol and brassinin from broccoli
have been useful for cancer chemoprevention. Considering their level
of safety, expenditure and oral bioavailability, phytochemicals have
great potential in cancer prevention [12].

Broccoli in the treatment of diabetes

Broccoli is one among the few vegetables that claims to possess
antidiabetic potency and are commonly consumed in India. Brassica
oleracea has shown the beneficial hypoglycaemic influence in both
experimental animals and humans [13]. The broccoli sprouts are
known to improve insulin resistance in type 2 diabetic patients
and lessens its complications. This is one of the new approaches
by the use of its antioxidant components [14]. Broccoli is rich in
flavonoids that have anti-inflammatory and antioxidant effects that
protect against diabetes. Flavonoids can result in reduced risk of
incident diabetes [15]. Sulforaphane has the potential to induce
some peroxisome proliferators-activated receptors that contributes
to glucose homeostasis in hyperglycaemic and oxidative conditions.
They also prevent nephropathy, diabetes-induced fibrosis and vascular
complications. Sulforaphane is an excellent choice for supplementary
treatment in type 2 diabetes [16].

Effect in neural disorders

Sulforaphane prevents neurodegeneration and thereby has its effect
on Alzheimer’s disease and Parkinson’s disease. Other characteristics
include inflammation, neuronal loss and oxidative stress [17].

Effect in asthma

Broccoli sprout extract (BSE) contains sulforaphane that could be
used to suppress the nasal inflammatory response. Therefore it also
holds good for reducing the impact of particulate pollution on allergic
disease and asthma [18].

Antioxidant activity

The content of glucosinolates in Brassica plants is known to
represent a healthy advantage as they are associated to antioxidant
and anti-carcinogenic properties. Broccoli, being one of the varieties
of Brassica sprouts, is grown to evaluate the glucosinolate profile and
myrosinase activity during the sprouting. Glucoraphin is another
major compound in broccoli sprouts [19]. Sulforaphane is used as an
antioxidant dietary supplement. It induces phase I and phase IT enzymes
to prevent carcinogenesis and also presents anti-tumor action at post-
initiation phase suggesting supplementary roles in cancer prevention
[20].

Conclusion

Therefore, the several phytochemicals or compounds that are
present in broccoli have been proved to reduce the risk of several major

diseases including cancers, neurodegenerative disorders, diabetes etc.
Acknowledgements

The author is grateful to the authors/editors of all those articles and journals
from where the data for this article has been reviewed and discussed.

References
1. Anonymous (2015) Broccoli, Encyclopaedia Britannica.

2. Samy RP, Gopalakrishnakone P (2010) Therapeutic potential of plants as Anti-
microbials for drug discovery. Evid Based Complement Alternat Med 7: 283-
294.

3. Mahn A, Reyes A (2012) An overview of health-promoting compounds of
broccoli (Brassica oleracea var. italica) and the effect of processing. Food Sci
Technol Int18: 503-514.

4. Fahey, Zhang Y, Talalay P (1997) Broccoli sprouts: An exceptionally rich
source of inducers of enzymes that protect against chemical carcinogens. Proc
Natl Acad Sci U S A 94: 10367-10372.

5. Moreno DA (2006) Chemical and biological characterisation of nutraceutical
compounds of broccoli. Journal of Pharma and Biomedical analysis 4: 1508-
1522.

6. Rodriguez-Fragoso L, Martinez-Arismendi JL, Orozco-Bustos D, Reyes-
Esparza J, Torres E, et al. (2011) Potential Risks Resulting from Fruit/
Vegetable-Drug Interactions: Effects on Drug-Metabolizing Enzymes and Drug
Transporters. J Food Sci 76: R112-R124.

7. Parul Gupta, Bonglee Kim, Sung-Hoon K, Srivastava SK (2014) Molecular
targets of isothiocyanates in cancer: recent advances. Molecular Nutrition and
Food Research 58: 1685-1707.

8. Munday R, Mhawech-Fauceglia P, Munday CM, Paonessa JD, Tang L, et al.
(2008) Inhibition of Urinary bladder carcinogenesis by broccoli sprouts. Cancer
Res 68: 1593-1600.

9. Melchini A, Traka MH, Catania S, Miceli N, Taviano MF, et al. (2013)
Antiproliferative activity of the dietary isothiocyanate erucin, a bio active
compound from cruciferous vegetables, on human prostate cancer cells. Nutr
Cancer 63: 132-138.

10. Abdulah R, Faried A, Kobayashi K, Yamazaki C, Suradji EW, et al. (2009)
Selenium enrichment of broccoli sprout extract increases chemosensitivity and
apoptosis of LNCaP prostate cancer cells. BMC Cancer 9: 414.

11. Finley JW, Ip C, Lisk DJ, Davis CD, Hintze KJ, et al. (2001) Cancer-protective
properties of high-selenium broccoli. J Agric Food Chem 49: 2679-2683.

12. Gullett NP, Amin ARR, Bayraktar S, Pezzuto JM, Shin DM, et al. (2010) Cancer
prevention with natural compounds. Semin Oncol 37: 258-281.

13. Platel K, Srinivasan K (1997) Plant foods in the management of diabetes
mellitus: vegetables as potential hypoglycaemic agents. Nahrung 41: 68-74.

14. Bahadoran Z, Tohidi M, Nazeri P, Mehran M, Azizi F, et al. (2012) Effect of
broccoli sprouts on insulin resistance in type 2 diabetic patients: a randomized
double-blind clinical trial. Int J Food Sci Nutr 63: 767-771.

15. Nettleton JA, Harnack LJ, Scrafford CG, Mink PJ, Barraj LM, et al. (2006)
Dietary flavonoids and flavonoid-rich foods are not associated with risk of type
2 diabetes in postmenopausal women. J Nutr 136: 3039-3045.

16. Bahadoran Z1, Mirmiran P, Azizi F (2013) Potential efficacy of broccoli
sprouts as a unique supplement for management of type 2 diabetes and its
complications. J Med Food 16: 375-382.

17. Andrea T (2013) Sulforaphane as a potential protective phytochemical against
neurodegenerative diseases. Oxid Med Cell Longev 2013: 1-10.

18. Heber D, Li Z, Garcia-Lloret M, Wong AM, Lee TY, et al. (2014) Sulforaphane-
rich broccoli sprout extract attenuates nasal allergic response to diesel exhaust
particles. Food Funct 5: 35-41.

19.Vale AP, Santosa J, Britob NV, Fernandesb D, Rosac E, et al. (2015)
Evaluating the impact of sprouting conditions on glucosinolates content of
Brassica oleracea sprouts. Phytochemistry. (In press).

20.De Figueiredo SM, Binda NS, Nogueira-Machado JA, Vieira-Filho SA,
Caligiorne RB (2015) The antioxidant properties of organosulfur compounds
(Sulforaphane). Recent Pat Endocr Metab Immune Drug Discov 9: 24-39.

Int J Drug Dev & Res
ISSN: 0975-9344

Volume 7(2): 009-010 (2015)-010



	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Pharmacological Activities 
	Broccoli in cancer prevention 
	Broccoli in the treatment of diabetes 
	Effect in neural disorders 
	Effect in asthma 
	Antioxidant activity 

	Conclusion 
	Acknowledgements 
	Figure 1
	References

