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In the longevity society, maintaining Quality Of Life (QOL) is a 
social concern. Thus, the prevention and amelioration of age-related 
complex diseases is an important focus in health science research 
because these disorders, including cancer, diabetes and dementia, 
are the major cause of QOL reduction. Because Reactive Oxygen 
Species (ROS) are implicated in the pathogenesis of a wide variety 
of human diseases, antioxidant protection is implicated as a basic 
strategy of disease prevention and anti-aging [1]. In this sense, food 
function attracts much attention because foods are the major source 
of antioxidants, such as polyphenols [2]. It is now known antioxidant 
food factors, also can modulate cellular signaling molecules, typically 
transcription factors, either directly or through thiol-based cellular 
redox modulation to control cell physiology [3,4]. Moreover, epigenetic 
modulation of gene expression is also the target of food factors [5]. 
Therefore, antioxidants are not only free radical/oxidant scavengers, 
but they are also pharmacological molecules which function is mediated 
by direct binding to the target molecule like drug receptor (Figure 1), 
indicating that the mode of action of antioxidant molecules is variable 
depending on the oxidative stress level of the host or patient. Therefore 
more knowledge about the mechanism of action of antioxidant food 
ingredients at molecular and animal levels should be acquired before 
applying the strategy to humans although an antioxidant strategy is 
promising.

This basic property of antioxidant molecules partly explain 
alternate functional characteristics of foods or food factors such that 
foods and food factor functions is implicated as multi-targeted with 
multiple functions, and the functions are probably associated with 
the basic chemical properties of antioxidant molecules, as described 
above. A remaining question exists regarding the essential difference 
in the action between dietary molecules and drugs. The present 
trend of food factor research and its application follows the same 
methodology as drug development because it is based on the drug/
receptor interaction. However, other modes of food factor functions 
should also be investigated. Several natural products enhance cancer 
cell toxicity when used in combination with anticancer modalities [6]. 
For instance, Schisandrin B (Sch B), a lignan isolated from Fructus 
Schisandrachinensis, enhances cancer cell death when the cell is exposed 
to radiation and anticancer drug [7]. Sch B is non toxic toward the cells 
under normal conditions, moreover it protects cells against oxidative 

damage [7]. However, it becomes active to the cells which cellular DNA 
is damaged by such modalities because it reacts to a specific kinase 
induced to repair the DNA damage [8]. This type of a sequential or 
stepwise mechanism may be one of the characteristic properties of 
dietary factors functioning in disease and cancer prevention. 

Considering the functional characteristics of food factors discussed 
above, the health-beneficial use of food functions can be simplified 
into two categories. One contains food used for disease prevention 
and ameliorating QOL where safety is the essential requirement. 
Another category contains food for complementary use as an adjuvant 
in western medicine treatment where the mechanism of action and 
effective dose of the active ingredient has to be defined and medicinal 
consulting is required for the use.

References

1. Lau FC, Shukitt-Hale B, Joseph JA (2007) Nutritional intervention in brain 
aging: reducing the effects of inflammation and oxidative stress. Subcell 
Biochem 42: 299-318.

2. Pandey KB, Rizvi SI (2009) Plant polyphenols as dietary antioxidants in human 
health and disease. Oxid Med Cell Longev 2: 270-278.

3. Chen J, Xu X (2010) Diet, epigenetic, and cancer prevention. Adv Genet 71: 
237-255.

4. Nakamura H, Nakamura K, Yodoi J (1997) Redox regulation of cellular 
activation. Annu Rev Immunol 15: 351-369.

5. Li Y, Tollefsbol TO (2010) Impact on DNA methylation in cancer prevention 
and therapy by bioactive dietary components. Curr Med Chem 17: 2141-2151.

6. Goel A, Aggarwal BB (2010) Curcumin, the golden spice from Indian saffron, 
is a chemosensitizer and radiosensitizer for tumors and chemoprotector and 
radioprotector for normal organs. Nutr Cancer 62: 919-930.

7. Giridharan VV, Thandavarayan RA, Bhilwade HN, Ko KM, Watanabe K, 
et al. (2012) Schisandrin B, attenuates cisplatin-induced oxidative stress, 
genotoxicity and neurotoxicity through modulating NF- κB pathway in mice. 
Free Radic Res 46: 50-60.

8. Nishida H, Tatewaki N, Nakajima Y, Magara T, Ko KM, et al. (2009) Inhibition of 
ATR protein kinase activity by Schisandrin B in DNA damage response. Nucleic 
Acids Res 37: 5678-5689.

ANTIOXIDANT
MOLECULE METABOLITES

PHARMACOLOGICAL ACTIVITY

RADICAL SCAVENGING
ACTIVITY

DEGRADATION
PRODUCTS

Physiological
Activity

Excretion

(Oxidants/Redox regulation)

?

(transcriptional, epigenetic  modulation)

?

CYP
GST
UDGT

Excretion

Chemical/ physical
reactions

Xenobiotic  metabolism

Figure 1: Antioxidant as a pharmacological molecule.
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