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OMEGA CARO-E – list of frequently asked questions 

Prepared by Dr Carl Albrecht  

 

 

1.  What is Omega Caro-E? 

Omega Caro-E is a supplement that contains natural salmon oil free of heavy metals (like Mercury) and is 
blended with a palm oil concentrate and contained in a gelatine capsule.  

 

2.  What is meant by natural? 

Omega Caro-E does not contain any artificial colourants, flavourants, biochemicals or preservatives. The oils 
used are directly from natural products, i.e. fish and palm trees. 

 

3.  Are there any physiologically important molecules in this blend? 

Yes. The fish oil from Iceland contains various fatty acids including long-chain omega-3 fatty acids, 
specifically EPA (eicosapentaenoic acid) and DHA (docosahexaenoic acid) while the palm oil from Malaysia 
contains 11 types of carotene from the ‘carotene family’; tocopherols or vitamin E (one type) and recently 
discovered trocotrienols (four types). 

 

4.  Why is this supplement considered necessary? 

There are numerous PubMed abstracts showing that the molecules in Omega Caro-E could help to reduce 
the risk of cancer and its further unlikely that the average South African diet supplies enough of these 
molecules. 
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5.  Where does the supplement come from? 

Omega Caro-E was developed and patented by Prof Spinney Benadé, Head of the Functional Foods 
Research Unit of the Cape Peninsula University of Technology (CPUT) who had the idea to blend two 
existing natural and edible oils to form a new product.  

 

6.  Where do the capsules come from? 

Capsules are made by the MCC (Medicines Control Council) - licenced pharmaceutical company 
PharmaNatura in Pretoria. 

 

7.  Where does the fish oil come from? 

It comes from LYSI an Icelandic fish oil producer.(www.lysi.eu). In April 2007, LYSI was presented with the 
President of Iceland’s Award for Export Achievement based on its ‘Unique achievement in the sales and 
marketing of marine lipid products and for the vision the company demonstrates in product development and 
for the build-up of knowledge and expertise in its field.’ 

 

8.  Where does the palm oil come from? 

The elite Carotino PNM 0310 palm oil fraction is a fully integrated Roundtable for Sustainable Palm Oil 
(RSPO) from a certified company in Malaysia. 

 

9.  What does one Omega Caro-E capsule contain? 

A capsule weighs about1 gram (1000 mg) containing 100 mg PNM 0310 palm oil and 900 mg fish oil. 

 

10.  How much omega-3 fatty acids are in one capsule? 

150 mg EPA and 100mg DHA. Total is 250 mg 

 

11.  What is the recommended daily dose? 

Two capsules per day. (500mg DHA and EPA) 

 

12.  How is Omega Caro-E packaged? 

There are 60 capsules in a container, a month’s supply for adults 

 

13.  Apart from the omega-3, how much of the other chemicals are in two capsules (daily dose)? 

Carotenes (6.0 mg), a range of Vitamin E types. One type of Tocopherols (4 mg) and four types of 
Tocotrienols (16.2mg) 

 

 14.  What are DHA and EPA?   

They are both long-chain omega-3 fatty acids found in fish. A DHA molecule has 22 carbon atoms and six 
double bonds while EPA has 20 carbon atoms and 5 double bonds. 
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15.  What is a triglyceride? 

Three fatty acids are attached to a glycerol molecule to form a triglyceride. Most of the fatty acids extracted 
from fresh fish oil are triglycerides. 

 

A triglyceride: 

 

 

 

16.  What is ethyl-ester of a fatty acid? 

In order to isolate fish fatty acids more economically a process has been developed where fish tissue is 
treated with potassium hydroxide which releases free fatty acids from glycerol. The free fatty acids are then 
coupled to ethanol to form ethyl- esters of fatty acids. These are single molecules that are very fat soluble 
and can accumulate in the body. Such derivatives are possibly toxic and may have the same side-effects as 
drinking ethanol (alcohol). 

An ethyl-ester fatty acid 

 

 

  



4 

 

 

  

17.  What are conjugated dienes? 

When fatty acids get oxidised by exposure to light and air over an extended period of time, they undergo 
chemical changes known as peroxidation and conjugated diene formation which renders them biologically 
less active.  (Conjugated dienes have conjugated double bonds (arrows) separated by a single bond.) 

 

 

 

18.  What are peroxides? 

Peroxidation causes a –O-OH –bond to become attached to a carbon atom of a fatty acid. –as shown below. 

C-H C-O-O-H 

Oxidation products of fatty acids are no longer biologically active and may become toxic.   

 

19.  In what way are DHA and EPA associated with reducing the risk of cancer? 

DHA and EPA are long chain fatty acids that play an essential role in the biochemistry of membranes 
especially in the brain and retina. There are enzymes in the human biochemistry that theoretically could 
make these important fatty acids from shorter omega-3 chains, such as those in canola oil, but unfortunately 
these enzymes no longer function well and the only dietary source is fish oil. It is assumed that most South 
Africans do not eat enough oily fish like snoek, salmon, sardines, pilchards, mackerel, anchovies or tuna 
which are rich in EPA and DHA. Unfortunately the most popular fish namely hake contains very little EPA 
and DHA.  

Although epidemiological evidence is lacking it is assumed that the average South African should be taking a 
supplement, such as Omega Caro-E to augment the intake of DHA and EPA. This is the main reason why 
CANSA has recognised Omega Caro-E as a “Smart Choice” supplement i.e. it could help to reduce the risk 
for cancer.  There are numerous peer-reviewed publications supporting such a role for DHA and EPA. In 
2012 there were 12 PubMed-listed publications showing that a low omega-6 to omega-3 ratio correlated with 
a reduced breast cancer incidence. These studies were concerned with DHA and EPA which are well 
represented in Omega Caro-E capsules. 

Studies of DHA and EPA in the diet, blood and fat tissue have revealed that a higher intake correlates with a 
lower risk for breast, endometrial, liver and other cancers (1, 4, and 6). Recent studies suggest that these 
fatty acids may even be useful in cancer therapy in combination with conventional treatments (2, 5, 8, 9, 10, 
11, and 12). Further studies have also shown a reduction in inflammation which is considered to be a 
potential cause of cancer (3, 7, 13). 

 

20.  Are DHA and EPA only relevant to cancer? 

No. Research is investigating the possible role long chain omega-3 fatty acids could play in the prevention of 
heart disease, arthritis, macular degeneration, attention deficit, slow mental decline and Alzheimer’s disease. 
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21.  What is the importance of palm oil carotenoids for cancer? 

There are over 2 000 abstracts linking carotenoids to reducing the risk of cancer (Pubmed.com) 

Carotenoids are pigmented molecules made only by plants that absorb light and protect chlorophyll from 
photo-damage. The most common carotenoid is beta-carotene which is the precursor of vitamin A, which is 
essential for good vision. People consuming diets rich in carotenoids from natural food, such as fruits and 
vegetables, are healthier and have a lower mortality from a number of chronic illnesses (14).Vitamin A also 
maintains immune competence. (15). A recent study from Harvard medical School has shown that a wide 
spectrum of different carotenes (present in Omega Caro-E) correlate with a reduction in breast cancer. They 
conclude that their comprehensive prospective analysis suggests women with higher circulating levels of α-
carotene, β-carotene, lutein+zeaxanthin, lycopene, and total carotenoids may reduce the risk of breast 
cancer (16). Other studies have correlated carotenes with the risk reduction for nasopharyngeal cancers (17) 
and urothelial cell carcinoma (18). 

 

22.  What is the link between vitamin E and cancer? 

Vitamin E is the collective name for tocopherols and tocotrienols, which are fat soluble vitamins with 
antioxidant properties. Tocopherols protect cell membranes from oxidation while tocotrienols may protect 
against stroke, decrease platelet aggregation and demonstrate anti-inflammatory and anti-cancer activities. 
Green leafy vegetables such as spinach, broccoli and Brussels sprouts are examples of food sources for 
tocopherols while oils such as avocado oil, canola oil, wheat germ oil and soybean oil also contain 
tocopherols but only minute amounts of tocotrienols. 

It is recommended (19) that vitamin E in supplements should be taken as a “family” of molecules-  as is 
found in natural food products or in Omega Caro-E in significant doses - another reason why CANSA  
awarded the new Supplement Seal to this product.  

 

23.  What is the importance of Tocotrienols in relationship to cancer? 

It has recently been reported that tocotrienols are natural forms of vitamin E that displays potent anticancer 
activity at treatment doses that had little or no effect on normal cell viability (21). All four molecular species of 
trocotrienol, i.e. alpha, beta, gamma and delta, are present in Omega Caro-E. The anti-cancer properties of 
tocotrienols have only been discovered recently and the clinical effect of these molecules remain to be 
discovered. 

Tocotrienols are structurally very similar to tochopherols (vitamin E) but different significantly as shown 
below: 
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Arrows point to members of the vitamin E-family present in Omega Caro-E 

 

24.  In previous clinical trials done almost 20 years ago, participants who were smokers took high 
doses of beta carotene in the order of 20 – 50 mg a day (22). It was found that beta carotene 
increased cancer incidence in 20% of those taking part. Could the same happen when using Omega 
Caro-E? 

Omega Caro-E is quite different to the treatment used 20 years ago that had a negative effect. 

The differences are: 

1. The carotenes found in Omega Caro-E are a family of natural molecules extracted from plant material - 11 
different carotenes of which natural beta carotene is only 50% of the total. (Previously used beta carotene 
was synthetically manufactured and represented only one type of the carotene family). 

2. This daily dose of natural beta carotene in Omega Caro-E is only 2.8 mg (while previously cancer patients 
were given 20 – 50 mg of synthetically manufactured beta carotene a day, i.e. 700-1400% more). 

3. It is recommended that five fruits and vegetables be consumed per day. The carotene family is abundant 
in fresh fruits and vegetables and play a fundamental role in health. Omega Caro-E contains 11 out of the 13 
types of the carotene ‘family’ and the daily dose represents the same amount of natural carotenes found in 
five vegetables and fruit or one cup of cooked and boiled carrots (100g) namely 6mg. 
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In the light of these considerations no side-effects are expected from the Omega Caro-E carotenes.  

25.  Why is Omega Caro E not regarded as a medicine? 
 
In order to be called a medicine, a product must be registered by the Medicines Control Council (MCC). The 
MCC looks at safety, efficacy and chemical integrity of the product. In order for a product to be registered by 
the MCC it must be subjected to stringent tests and it is estimated that it now costs a billion dollars

1,2  
to 

develop a new drug from scratch. It is important to realise that there are about 10 000 registered drugs in the 
world of which not a single one was developed in South Africa. CANSA adheres to evidenced-based 
medicine and accepts the important role of the MCC but has never intended Omega Caro-E to be regarded 
as a medicine in order to treat cancer or any other illness. Although this product is not formally registered it is 
regarded as a nutritional supplement by CANSA which may lower the risk of cancer. 

References: 

1. “The $800 million Pill – the truth behind the cost of new drugs”, Merrill Goozner, University of 
California Press, Berkeley, Los Angeles, London, 2004, ISBN 0-520-23945-8. 

2. “Drug development cost estimates hard to swallow”, CMAJ (News), 2009, 180(3), 279-280 

 

26.  If Omega Caro-E is not a medicine, what is it? 
 
CANSA defines Omega Caro-E as a "Food Supplement". This is product is constituted from food and can 
increase the tissue concentrations of certain important molecules that could reduce the risk of cancer. The 
food referred to here is a mixture of fish oil and a palm oil concentrate. A plate of Fish and Chips could 
contain the molecules found in Omega Caro-E. In oily fish such as Snoek there are omega-3 fatty acids such 
as DHA and EPA which have been found to correlate inversely with a decrease in the risk of certain cancers. 
Likewise the palm oil in which the fish and chips are fried could contain the carotenes, vitamin E (alpha 
tocopherol) and tocotrienols which are concentrated in Omega Caro-E and have also been found to correlate 
inversely with the risk reduction of certain cancers as reported in PubMed (As discussed elsewhere in this 
document). The carotenes can also be obtained from fresh vegetables and fruit. However recent studies 
have shown that most people do not eat enough fish or plant material every day

1,2
. CANSA believes there is 

a vast amount of research linking cancer risk to diet and that Omega Caro-E can play an important role 
supplementing important molecules to the existing diet

3
. 

References: 

1. “Fruit and vegetable intake and associated factors in older adults in South Africa”, Peltzer K, 
Phaswana-Mafuya N., Glob Health Action. 2012 Nov 29;5:1-8. 

2. “The food and meal pattern in the urban African population of the Cape Peninsula, South Africa: 
the BRISK Study”, Bourne LT, Langenhoven ML, Steyn K, Jooste PL, Nesamvuni AE, Laubscher JA, Cent 
Afr J Med. 1994 Jun;40(6):140-8. 

3. “Plants, Diet, and Health”, Martin C, Zhang Y, Tonelli C, Petroni K., Annu Rev Plant Biol. 2013 Feb 28. 
[Epub ahead of print] 
 

 

27.  What is CANSA’s stand on the registration of Omega Caro-E? 
 
CANSA is very much in favour of evidenced based products that require certain standards in order to be 
registered. We believe the 155 000 products which are not formally registered and are in the market place in 
South Africa should be grouped according to corresponding characteristics, i.e. there should be categories 
that include Food Supplements; African Traditional Medicines; Vitamins; Herbal preparations; Naturapathic 
products; Homeopathic products and so on. In order to be registered a dossier would need to be prepared 
for the product. This would contain reference chromatographic data showing a chemical "Fingerprint" of the 
product; a list of important ingredients and concentrations; proof of microbiological safety; all relevant 
Pubmed articles concerning mode of action; safety; and efficacy of the product as well as manufacturing 
details and some other criteria. A dossier with all of this information exists for Omega Caro-E but 
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unfortunately there is no agency interested in receiving the document. A product called Phyo Nova 
Sutherlandia was developed as an African Traditional Medicine in 2001 and an extensive dossier and R2000 
inspection fee was submitted to the MCC for consideration. As yet, 12 years later, the product has not 
received any registration - but it has been on the market for years 

28.  If Omega Caro-E is a Food Supplement - is it registered with the MCC? 
No. Omega Caro-E, like any other food supplement on the market, is not registered with any formal 
institution in South Africa because there is no legislation covering products such as food supplements that 
are not licenced. In other words there is only one category of medicine legislation in South Africa and that is 
formal registration through the Medicines Control Council (MCC). 

 

29.  Scientists have found that different individuals absorb different amounts of carotenoids. How 
does this affect Omega Caro-E? 
 
There is no information available on the uptake of carotenes into human tissue and blood from Omega Caro-
E because there are no local commercial analytical companies that can do these determinations. CANSA 
found out that in order to have the uptake of carotenes measured in 30 individuals over 3 months would cost 
R500 000 at a company registered by the MCC to conduct clinical trials. Nevertheless, a sophisticated 
pharmacokinetic clinical study is being planned by CPUT and CANSA to measure uptake of individual 
carotenes, omega-3 fatty acids and the vitamin E family including the four tocotrienols. When this has been 
done, it will become clear to what extent there indeed is interindividual carotene uptake and to what extent 
this is correlated with existing carotene blood levels, i.e. those who have high blood values may absorb less 
than those with low blood levels. (CANSA has committed R100 000 to this study because CANSA wishes to 
empower products selected to carry the Smart Choice Seal with State of the Art research. 

 

30.  Is Omega Caro-E a supplement? 
 
Omega Caro E is a specific supplement - a food supplement. 
 
Many food supplements available on the market consist of one or more synthetic molecules, especially 
vitamins. CANSA does not recognise synthetic molecules as being a Smart Choice and no synthetic 
products have ever received the Smart Choice emblem. The reason for not choosing man-made molecules 
is because of concerns of purity and chemical integrity. Furthermore more and more studies are showing that 
families of natural molecules, such as the carotene range or family can help to reduce the risk of cancer, 
while synthetic molecules such as beta carotene were used in two clinical trials where smokers receiving the 
synthetics molecules developed about 20 percent more lung cancer

1
. There is a possibility that the synthetic 

isomer of beta carotene used in this clinical trial actually stimulated carcinogenesis.  

References: 

1. “
Alpha-Tocopherol and beta-carotene supplements and lung cancer incidence in the alpha-

tocopherol, beta-carotene cancer prevention study: effects of base-line characteristics and study 
compliance.” Albanes D, Heinonen OP, Taylor PR, Virtamo J, Edwards BK, Rautalahti M, Hartman AM, 
Palmgren J, Freedman LS, Haapakoski J, Barrett MJ, Pietinen P, Malila N, Tala E, Liippo K, Salomaa ER, 
Tangrea JA, Teppo L, Askin FB, Taskinen E, Erozan Y, Greenwald P, Huttunen JK., J Natl Cancer Inst. 1996 
Nov 6;88(21):1560-70. 

 

31.  Should pharmacokinetic studies of Omega Caro-E be mandatory 
 
Yes. However there is no law in South Africa stating this. We believe such studies are important to do and 
are planning to do so at present. However if this became mandatory for all forms of non-registered so-called 
medicines, this would probably exclude hundreds of existing products because of the cost, expertise and 
technical constraints that could inhibit the measurement of the relevant molecules - which is required. It is 
also problematical when the nature of the pharmacologically active molecules is not known. It could require a 
major research project to make a pharmacokinetic study worth the expense of time and funds. Up to now this 
has not been a requirement for selling product and CANSA considers it unrealistic to expect pharmacokinetic 
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studies on products which are not to be registered. (Nevertheless CANSA and CPUT are planning a 
sophisticated pharmacokinetic study of Omega Car-E). 

 

 

32.  Is it not better to eat food rather than molecules in a capsule? 
 
Yes - it is but unfortunately it is a fact that the diets of majority of South Africans is very low in the ingredients 
of Omega Caro-E, such as  long chain omega-3 fatty acids (DHA and EPA), which are only found in oily fish, 
carotenes and tocotrienols. It is considered more efficient, affordable and relevant to make food supplements 
like Omega Caro-E available for use by the general public at the cost of three cigarettes a day. Health 
promotion campaigns to eat "Five-a-Day" over decades have apparently not worked. An intervention raised 
consumption from 2.49 to 3.45 fruits and vegetables per day in Germany.

1
 

References: 

1. Increasing fruit and vegetable intake. "Five a day" versus "just one more"Ungar N, Sieverding M, 
Stadnitski T., Appetite. 2013 Feb 13. pii: S0195-6663(13)00065-2. doi: 10.1016/j.appet.2013.02.007. [Epub 
ahead of print] 
 

33.  Is it true that by definition Omega Caro-E is not a food? 
 
Yes that is correct. This product is not sold as a food and is not ordinarily not eaten or drunk. However this is 
simply because it is in a capsule for convenience and also to protect the important molecules against 
sunlight and oxygen. In a sense the product is food in a capsule. Absolutely nothing has been added to the 
natural oils from oily fish and the palm tree. There is absolutely nothing artificial or man-made about the 
product 

 

34.  Is the concentration of beta carotene in Omega Caro-E safe for smokers? 

Yes. The daily dose of the whole carotene family in Omega Caro-E is 6 mg. The average daily intake of β-
carotene is in the range 2–7 mg, as estimated from a pooled analysis of 500,000 women living in the USA, 
Canada and some European countries

1
.
 
It is far less than the 20 mg per day of synthetic beta carotene taken 

in clinical trials where smokers who took this beta carotene developed 20 present more lung cancer
2
. There 

is no evidence whatsoever that natural, non- synthetic carotenes as a family or range of molecules pose any 
lung cancer threat for smokers. 

References: 

1. "Intake of the major carotenoids and the risk of epithelial ovarian cancer in a pooled analysis of 10 
cohort studies". Koushik, A.; Hunter DJ, Spiegelman D, Anderson KE, Buring JE, Freudenheim JL, 
Goldbohm RA, Hankinson SE, Larsson SC, Leitzmann M, Marshall JR, McCullough ML, Miller AB, 
Rodriguez C, Rohan TE, Ross JA, Schatzkin A, Schouten LJ, Willett WC, Wolk A, Zhang SM, Smith-Warner 
SA. (2006). Int J Cancer 119 (9): 2148–54.  

2. 
“
Alpha-Tocopherol and beta-carotene supplements and lung cancer incidence in the alpha-

tocopherol, beta-carotene cancer prevention study: effects of base-line characteristics and study 
compliance.” Albanes D, Heinonen OP, Taylor PR, Virtamo J, Edwards BK, Rautalahti M, Hartman AM, 
Palmgren J, Freedman LS, Haapakoski J, Barrett MJ, Pietinen P, Malila N, Tala E, Liippo K, Salomaa ER, 
Tangrea JA, Teppo L, Askin FB, Taskinen E, Erozan Y, Greenwald P, Huttunen JK., J Natl Cancer Inst. 1996 
Nov 6;88(21):1560-70. 
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35.  Should one be wary of epidemiological results linking a nutrient such as the carotene family with 
a reduction in risk for breast cancer? 
 
Yes. One should always be wary but when over one million participants are involved and the work was done 
in the Department of Nutrition of Harvard School of Public Health and the claim is not inordinate, i.e. only 
about 13 percent reduction in breast cancer (non-HER positive)

1
 the indications are that carotenes could in 

some way help to reduce the risk of breast cancer. A 13percent reduction in risk could translate into  100 000 
less women getter breast cancer per year. 
 
 
 
Reference: 
1. Carotenoid intakes and risk of breast cancer defined by estrogen receptor and progesterone 
receptor status: a pooled analysis of 18 prospective cohort studies, Zang X et al., Am J Clin Nutr, 2012, 
95, 713-725 
 
 
36.  Assuming that the carotene family could reduce the risk of cancer, is it possible that interactions 
between the carotenes and other molecules may be responsible for reducing the risk? 
 
Yes it is quite possible and would argue against using a single synthetic beta carotene in a supplement. 
Omega Caro E contains three families of molecules namely, long chain omega-3 fatty acids; carotenes and 
tocotrienols. Advanced research is required to find out if any of these molecules interact with other molecules 
to inhibit carcinogenesis and reduce the risk of cancer.  
 
It is not reasonable for such research to be a pre-requisite of CANSA awarding Omega Caro-E the “Smart 
Choice Supplement” status, especially if such an effort were not rewarded by some form of official 
recognition and registration. 

 

37.  Is there any evidence for the effects of each of the carotenes to reduce the risk of cancer? 
 
Yes there is evidence in the reference cited in the previous answer (Response 10). Here it was found that 
alpha carotene reduced the risk of breast cancer by 13 percent; 16 percent by beta carotene and 13 percent 
by lutein/zeaxanthin. Lycopene is also a carotene and has been linked to cancer risk reduction extensively. 
There are 408 Pubmed abstracts on "Lycopene and cancer prevention”. 

 

38. Could specific carotenoid supplements be harmful to smokers? 
 
There is no evidence at all that natural carotenes as found in food pose any health threat to anyone. If this 
were the case, there would be warning signs on packets of carrots. However, it is a fact that clinical trials 
were conducted in the 90's where participants were elderly male smokers and the aim of the study was to 
find out if synthetic beta carotene at 20 mg day could reduce the incidence of lung cancers in the smokers. 
Paradoxically it was found that the synthetic beta carotene caused about 20 percent more lung cancers in 
the smokers compared to controls. A logical explanation of this outcome is that while relatively high 
concentrations of synthetic beta carotene as a single molecular structure do increase the risk of cancer. On 
the other hand CANSA believes that it is quite reasonable to postulate that natural, non-synthetic beta 
carotenes as a family or range of molecules, at normal food concentrations, can reduce the risk of cancer. 
The molecular explanation of this paradox remains to be elucidated. 

 

39.  What is the best evidence that fish oil could help to reduce the risk of cancer? 
 
There is growing evidence that the short- and long- chain omega-3 fatty acids which are present in canola 
and fish oil respectively can help protect cells against cancer. This is especially the case if the ratio between 
omega-6 and omega-3 fatty acids is not much greater than two to one. In many Western countries with high 
cancer incidences, the omega-6 to omega-3 ratio is higher than ten to one. It has been recommended in a 



11 

 

 

  

recent review article that a moderate intake of plant and marine omega-3 could reduce the risk of especially 
breast cancer

1
.  There are at least ten studies in PubMed that show a correlation between a low omega-6 to 

omega-3 ratio and a lower incidence of breast cancer. 

References: 

1. New insights into the health effects of dietary saturated and omega-6 and omega-3 
polyunsaturated fatty acids, De Lorgeril, M and Patricia Salen, BMC Medicine, 2012, 10:50) 
 

 

40.  Is Omega Caro-E a food - subject to rules and regulations governing food and foodstuffs in 
South Africa? 
 
No. Omega Caro-E is not a food but rather a "Food Supplement" 
 
 

41.  What is CANSA doing? 
 
CANSA has endorsed a food supplement for the first time. This is done because CANSA agrees with world 
literature that states that the risk of at least 30 present of cancers is due to the diet, This is about 4 million 
cancer cases world-wide per annum. The hypothesis is that if that which is wrong in the diet could be 
corrected this could reduce the risk of cancer substantially. Two of the main dietary problems related to 
cancer are the high omega-6 to omega-3 ratio and the lack of a variety of vegetables. In order to address the 
Omega problem CANSA has endorsed canola oil and canola margarine. Long chain omega-3 fatty acids are 
a problem because they are only in fatty fish oil. CANSA would like to endorse such fish as a ‘Smart Choice’ 
food but unfortunately this fish is most often sold in cans which contain BPA. Hake, the most popular fish in 
South Africa, unfortunately does not contain sufficient DHA and EPA long chain fatty acids. It is also 
extremely unfortunate that human enzymes cannot produce sufficient long chain omega-3 fatty acids from 
short chain ALA. There is evidence that elongation of omega-3 fatty acids in human tissue is blocked by an 
excess of omega-6 which is ubiquitous in sun flower seed oil –the cheapest plant oil in South Africa. Taking 
these constraints into consideration as well as the quality, academic foundation, composition, source, 
manufacturing and cost of Omega Caro-E it was decided after lengthy consultations and investigations of 64 
existing fish oil products, to endorse Omega Caro-E as a “Smart Choice Supplement” in order to help the 
public reduce the risk of cancer. CANSA also believes that the public should be able to make informed 
choices and that standards should be set for food supplements and that CANSA wishes to play a role doing 
so. CANSA makes no apology for doing this and considers this to be the right thing. 

 

42.  What is known about the pharmacokinetics of the palm oil used? 

No such studies were done simply because this type of study is usually not done on food components. Palm 
oil is the number one cooking oil in Malaysia. The component that is under discussion is not palm oil as 
such, but red palm oil containing a spectrum of phytonutrients. During the conventional refining of crude 
palm oil, all the carotenes are lost and probably around twenty percent of the vitamin E. Red palm oil is 
obtained by a patented process involving molecular distillation and the concentrate we use in our Omega 
Caro –E is also obtained by molecular distillation of red palm oil. The concentrate is used in the food industry 
as an anti-oxidant and coloring agent. 

 

43.  Comment on Inter -individual pharmacokinetics of carotenoids in Omega Caro-E  

Individuals do not react in the same manner- whether food, fats or medicines.  To find differences between 
individuals is not uncommon.  Inter- individual differences are usually reflected by the standard deviations 
calculated for the various end-point measurements. To establish the effect of treatment, therefore requires a 
comparison with a placebo group and a comparison of changes between the groups. This is standard 
practice in all our studies. 
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44.  Is there very little support for carotenoid supplements? 

This is a general statement and is evident of Prof Jobson’s total lack of knowledge with regards to studies 
that have been done over many years. We would like to refer him to the various studies carried out by 
ourselves and others on the effect of red palm oil supplementation on   serum retinol concentration of 
learners.(Nutrition Division, MRC and Functional Foods Unit, CPUT) This is especially true in populations 
where subclinical vitamin A deficiency exists. 

References:   

Ms van Stuijvenberg and AJS Benade.  Food and Nutrition Bulletin 21: 212-214, 2000. 

Canfield LM, Kaminsky RG. Eur J Nutr 40: 30-38, 2001. 

45.  Could Omega Caro-E disturb carotenoid concentrations in vivo? 

Omega Caro-E contains 3mg carotenes per capsule of which alpha- carotene and beta- carotene make up 
35% and 56% respectively and lycopene 1-2%. Intake of red palm oil does increase carotene levels as 
indicated by several studies. Whether the ratios of the different carotenes will be altered remains to be 
established. As Omega Caro-E is a supplement and has to be taken during a meal, it can be assumed that 
the biggest contribution will come from alpha and beta carotene and lycopene. 

 

46.  Is there evidence for absorption to be of any benefit? 

Our studies in KZN, as well as the studies of Canfield, Manorama (Manorama et al. Asia Pacific Journal of 
Clinical Nutrition 6: 56-59, 1997) showed that absorption has definite benefits in terms of subclinical vitamin 
A deficiency. Researchers from the Institute of Nutrition and Food Science, University of Dhaka reported a 
decrease in the prevalence of acute respiratory infection from 38% to 17% in school children aged 13-15 
years (Shah et al. Chest and Heart Journal27: 70-76, 2003). Our studies in KZN showed that children 
supplemented with a biscuit fortified with beta-carotene missed fewer school days than children in the control 
group because of respiratory- and diarrhea related illness ( van Stuijvenberg et al. Am J Clin Nutr 69: 497-
503,1999). 

 

47.  Is it correct to say that animal studies must be disregarded? 

Animal studies can be helpful developing models for evidence based nutrition. In our case we used the sub-
human primate model to study the metabolism of Omega-3 fatty acids. This model clearly showed that 
Omega-3 long chain fatty acids are absorbed and metabolized in this model. It also showed that the 
metabolism of Omega-3 fatty acids is slower in animals consuming a western atherogenic diet (van Rooyen 
et al. Prostaglandins, Leucotrienes and Essential Fatty Acids 59:27-38, 1998). 

We subsequently established that the metabolism of Omega-3 fatty acids in humans is similar to that 
observed in sub-human primates and that Omega-3 fatty acid absorption in both species is comparable.  
(Abstract ISSFAL Congress Vancouver, 2012) Animal studies can therefore be of value determining 
research direction. 

 

48.  is there any evidence concerning the uptake of Vitamin E? 

Evidence of uptake of Vitamin E is provided by a bio-availability study conducted by Yap et al J Pharm 
Pharmacol 53: 67-71, 2001. 

 

49.  Is it correct to say that - No proof of any absorption-no proof of any benefit 

Evidence is provided by the scientific literature of absorption of Omega-3 fatty acids, carotenes and Vitamin 
E. 
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50.  Is Omega Caro-E a food? 

Omega Caro-E is not a food 
 
Omega Caro-E comprises of food grade fish oil as well as a food grade carotenoid and vitamin E 
concentrate.  The fish oil, carotenoid and vitamin E content in Omega Caro-E are similar to those found in 
food.  No pharmaceutical amount of any of the compounds is present in Omega Caro-E.  All compounds are 
enclosed in a soft gel gelatine capsule to ease consumption.  Soft gel capsules are used to encapsulate 
edible oils in order to mask the taste of the oil (in this case fish oil), to prevent oxidation of the oil and to 
protect carotenes against direct light.  Omega Caro-E is therefore not a food product as such but provides 
additional nutrients in a soft gel capsule form to supplement a diet low in fatty fish, fruit and vegetables.   
 
 
51.  Is it problematic to call Omega Caro-E a nutritional supplement? 
 
In South Africa there is currently no legal definition for nutritional/dietary/food supplements, however it is not 
illegal either to use the term nutritional/dietary/food supplement.  Because of a lack of legislation for 
nutritional/dietary/food supplements the definition of the European Food Safety Association (EFSA) was 
used as guideline.   
 
EFSA defines food supplments as: ‘food supplements’ means foodstuffs the purpose of which is to 
supplement the normal diet and which are concentrated sources of nutrients or other substances with a 
nutritional or physiological effect, alone or in combination, marketed in dose form, namely forms such as 
capsules, pastilles, tablets, pills and other similar forms, sachets of powder, ampoules of liquids, drop 
dispensing bottles, and other similar forms of liquids and powders designed to be taken in measured small 
unit quantities.   
 
Omega Caro-E is therefore a food supplement since it provides additional nutrients in the form of essential 
fatty acids, carotenes and vitamin E to a diet deficient in these compounds.  Hence Omega Caro-E is 
supplemental to the diet and not intended to replace any nutrient or whole food in the diet.   
 
It is not always possible to consume adequate amounts of omega-3 fatty acids through the diet, because 
very few individuals consume fatty fish every day of the week. Nutritional supplements are especially useful 
in individuals who struggle to meet their nutrient needs because of inadequate dietary intakes.  At risk 
groups for poor dietary intakes may include infants and pre-school children, pregnant women, the aged, 
individuals with compromised nutritional status and those with a limited variety in food selection.  Recently 
conducted clinical trials indicated that South Africans experience limited dietary omega-3 fatty acid intakes.  
In three separate clinical trials conducted by the FFRU, baseline omega-3 blood values of healthy individuals 
between the ages of 20-55 years were about 3-5% (Opperman et al., 2012; Benade et al., 2012).  According 
to von Schacky (2011) these levels increase the risk for developing cardiovascular disease (CVD) while 
levels above 8% are recommended to reduce the risk for CVD.  In the clinical trials conducted by the FFRU 
supplementation with fish oil over a period of 8 weeks increased the omega-3 blood level of participants to 
13-14%.   
 
The International Society for the Study of Fatty Acids and Lipids (ISSFAL) recommends a daily dietary intake 
of 500 mg EPA+DHA per day.  For the average consumer, meeting these dietary recommendations for 
omega-3 fatty acids will be difficult to achieve without adequate supplementation.  In order to reach a 500 
mg/day EPA+DHA intake by using supplements an intake of approximately 2 000 mg fish oil with a 
180mg:120mg (EPA:DHA) content ratio would be required. To consume these amounts of EPA+DHA 
through diet/non-supplementation, approximately 79 g/day of tuna or 60 g/day of pilchards or 52 g/day of 
salmon should be consumed.  Omega Caro-E provides 500 mg EPA+DHA with the daily intake of two 
capsules.   
 
Research has indicated that South Africans consume too few fruit and vegetables on a daily basis.  
According to Schneider et al. (2007) South Africans consume about 200g fruit and vegetables per day, while 
400g is recommended by the World Health Organisation.  Five portions of fruit and vegetables supply about 
6 mg of carotenes.  Two capsules of Omega Caro-E provide 6 mg of carotenes as recommended by the 
American Heart Association.   
 
52.  Does Omega Caro-E contravene regulation 13(d)? 
Notwithstanding the fact that no labelling legislation exist for food supplements, no such words have been 
used anywhere on the Omega Caro-E label or on any of the promotion material.  Information provided in the 
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promotion material such as “may reduce the risk ofU” is presented in combination with comprehensive 
evidence based scientific nutrition research available on Medline as well as scientific peer-reviewed 
publications by the inventors of the Omega Caro-E product.   
 
53.  What is Regulation 13(a) (ii) of Notice R.146 of 1 March 2010 - looks like it concerns making 
health claims 
Again, this regulation is applicable to foods and should not be extrapolated to food supplements.  
Nevertheless, if it was decided to enforce this legislation on food supplements, there is an abundance of 
evidence-based nutrition research which CANSA can utilize to motivate the endorsement of Omega Caro-E 
as a “Smart Choice Supplement” 
 
References:  

Opperman, M., Marais, C.D. and Benadé, A.J.S.  2012.  Washout kinetics of eicosapentaenoic and 
docosahexaenoic acid from human plasma after supplementation with salmon oil.  10

th
 Conference of the 

International Society for the Study of Fatty Acids and Lipids, Vancouver, Canada 26-30 May, 2012.  
Prostaglandins, Leukotrines and Essential Fatty Acids. 

Benadé, S., Opperman, M. and Marais, C.D.  2012.  Disappearance of long chain omega-3 fatty acids from 
human red blood cells (RBC) in vivo after supplementation with salmon oil.  10

th
 Conference of the 

International Society for the Study of Fatty Acids and Lipids, Vancouver, Canada 26-30 May, 2012.  
Prostaglandins, Leukotrines and Essential Fatty Acids. 

Von Schacky, C.  2011.  The omega-3 index as risk factor for cardiovascular disease.  Prostaglandins and 
other Lipid Mediators, 96:94-98.   

Schneider, M., Norman, R., Steyn, N. and Bradshaw, D.  2007.  South African Comparative Risk 
Assessment Collaborating Group. Estimating the burden of disease attributable to low fruit and vegetable 
intake in South Africa in 2000.  South African Medical Journal, 97(8 Pt 2):717-23. 

 

55. In summary, what are the main reasons why CANSA has decided to endorse Omega Caro-E? 

1. It is a unique mixture of high quality natural molecules with the potential to reduce the risk of cancer 
according to the PUBMED listing of peer-reviewed publications in the bio-medical field – as shown below 

Accredited published evidence that the unique molecular mixture could 
reduce the risk of cancer 

 SOURCE MOLECULE NUMBER of PUBMED Citations 
relating to reducing cancer risk 

1 Fish oil DHA 89 

2 Fish oil EPA 543 

3 Palm oil CAROTENES 2 355 

4 Palm oil TOCOPHEROLS 257 

5 Palm oil TOCOTRIENOLS 20 

TOTAL 3 264 

 

Other reasons derived from analyses of 64 fish oil products 

6 Low cost (R3 per day) 

7 Low conjugated dienes 

8 More than 100% DHA and EPA present than claimed 

It can be seen from the table above that Omega Caro-E contains at least five classes of natural molecules 
(DHA, EPA, carotenes, tocopherols and tocotrienols), which together yield 3 264  abstracts using the 
internationally acclaimed PUBMED database and search terms “Cancer” “Risk” “Molecule”. 

We know of no other natural product containing such a density and diversity of natural molecules that could 
reduce the risk of cancer. 
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PUBMED ABSTRACTS CITED IN THIS DOCUMENT 

No.1 

BMC Cancer. 2009 Jun 30;9:216. doi: 10.1186/1471-2407-9-216. 

Fatty fish and fish omega-3 fatty acid intakes decrease the breast cancer risk: a case-control study. 

Kim J, Lim SY, Shin A, Sung MK, Ro J, Kang HS, Lee KS, Kim SW, Lee ES. 

Source 

Cancer Epidemiology Branch, Division of Cancer Epidemiology and Management, Research Institute, 
National Cancer Center, Gyeonggi, South Korea. jskim@ncc.re.kr 

Abstract 

BACKGROUND:  

Although it is believed that fish omega-3 fatty acids may decrease breast cancer risk, epidemiological 
evidence has been inconclusive. This study examined the association between fish and fish omega-3 fatty 
acids intake with the risk of breast cancer in a case-control study of Korean women. 

METHODS:  

We recruited 358 incident breast cancer patients and 360 controls with no history of malignant neoplasm 
from the National Cancer Center Hospital between July 2007 and April 2008. The study participants were 
given a 103-item food intake frequency questionnaire to determine their dietary consumption of fish (fatty 
and lean fish) and omega-3 fatty acids derived from fish (eicosapentaenoic acid (EPA), and 
docosahexaenoic acid (DHA)). 

RESULTS:  

Using a multivariate logistic regression model, high intake of fatty fish was associated with a reduced risk for 
breast cancer in both pre- and postmenopausal women (OR [95% CI] for highest vs. lowest intake quartiles, 
p for trend: 0.19 [0.08 to 0.45], p < 0.001 for premenopausal women, 0.27 [0.11 to 0.66], p = 0.005 for 
postmenopausal women). Similarly, reductions in breast cancer risk were observed among postmenopausal 
subjects who consumed more than 0.101 g of EPA (OR [95% CI]: 0.38 [0.15 to 0.96]) and 0.213 g of DHA 
(OR [95% CI]: 0.32 [0.13 to 0.82]) from fish per day compared to the reference group who consumed less 
than 0.014 g of EPA and 0.037 g of DHA per day. Among premenopausal women, there was a significant 
reduction in breast cancer risk for the highest intake quartiles of omega-3 fatty acids (ORs [95% CI]: 0.46 
[0.22 to 0.96]), compared to the reference group who consumed the lowest quartile of intake. 

CONCLUSION:  

These results suggest that high consumption of fatty fish is associated with a reduced risk for breast cancer, 
and that the intake of omega-3 fatty acids from fish is inversely associated with postmenopausal breast 
cancer risk 

No.2 
 
 Br J Cancer. 2013 Jan 8. doi: 10.1038/bjc.2012.586. [Epub ahead of print] 

Marine polyunsaturated fatty acids and cancer therapy. 

Vaughan VC, Hassing MR, Lewandowski PA. 

Source 

School of Medicine, Deakin University, 75 Pigdons Road, Waurn Ponds, Victoria 3216, Australia. 
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Abstract 

Polyunsaturated fatty acids (PUFAs) derived from marine sources, including eicosapentaenoic acid (EPA) 
and docosahexaenoic acid (DHA), are widely consumed as supplements within the community. However, 
the use of marine PUFAs in a therapeutic context is also increasing in patients receiving treatment for a 
range of cancer types. On balance, the literature suggests that marine PUFAs have potential as an effective 
adjuvant to chemotherapy treatment, may have direct anticancer effects, and may help ameliorate some of 
the secondary complications associated with cancer. Although a range of doses have been trialled, it would 
appear that supplementation of fish oil (>3 g per day) or EPA/DHA (>1 g EPA and >0.8 g DHA per day) is 
associated with positive clinical outcomes. However, further research is still required to determine the 
mechanisms via which marine PUFAs are mediating their effects. This review summarises our current 
understanding of marine PUFAs and cancer therapy.British Journal of Cancer advance online publication, 8 
January 2013; doi:10.1038/bjc.2012.586 www.bjcancer.com. 

 

No.3 

BMC Complement Altern Med. 2012 Aug 31;12:143. doi: 10.1186/1472-6882-12-143. 

Screening and identification of dietary oils and unsaturated fatty acids in inhibiting inflammatory 
prostaglandin E2 signaling in fat stromal cells. 

Ruan D, So SP. 

Source 

University of Houston, College of Pharmacy, Houston, TX, 77204, USA. sso2@uh.edu. 

Abstract 

ABSTRACT: 

BACKGROUND:  

The molecular mechanisms of dietary oils (such as fish oil) and unsaturated fatty acids, which are widely 
used by the public for anti-inflammation and vascular protection, have not been settled yet. In this study, 
prostaglandin E2 (PGE2)-mediated calcium signaling was used to screen dietary oils and eight unsaturated 
fatty acids for identification of their anti-inflammatory mechanisms. Isolated fat/stromal cells expressing 
endogenous PGE2 receptors and an HEK293 cell line specifically expressing the recombinant human PGE2 
receptor subtype-1 (EP1) were cultured and used in live cell calcium signaling assays. The different dietary 
oils and unsaturated fatty acids were used to affect cell signaling under the specific stimulation of a 
pathological amount of inflammatory PGE2. 

RESULTS:  

It was identified that fish oil best inhibited the PGE2 signaling in the primary cultured stromal cells. Second, 
docosahexaenoic acid (DHA), found in abundance in fish oil, was identified as a key factor of inhibition of 
PGE2 signaling. Eicosapentaenoic acid (EPA), another major fatty acid found in fish oil and tested in this 
study was found to have small effect on EP1 signaling. The study suggested one of the four PGE2 subtype 
receptors, EP1 as the key target for the fish oil and DHA target. These findings were further confirmed by 
using the recombinant EP1 expressed in HEK293 cells as a target. 

CONCLUSION:  

This study demonstrated the new mechanism behind the positive effects of dietary fish oils in inhibiting 
inflammation originates from the rich concentration of DHA, which can directly inhibit the inflammatory EP1-
mediated PGE2 receptor signaling, and that the inflammatory response stimulated by PGE2 in the fat 
stromal cells, which directly related to metabolic diseases, could be down regulated by fish oil and DHA. 
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These findings also provided direct evidence to support the use of dietary oils and unsaturated fatty acids for 
protection against heart disease, pain, and cancer resulted from inflammatory PGE2 

 

No.4 

Eur J Nutr. 2012 Aug 23. [Epub ahead of print] 

Omega-3 and omega-6 fatty acid intakes and endometrial cancer risk in a population-based case-
control study. 

Arem H, Neuhouser ML, Irwin ML, Cartmel B, Lu L, Risch H, Mayne ST, Yu H. 

Source 

Yale School of Public Health, 60 College Street, P.O. Box 208034, New Haven, CT, 06520, USA, 
hannah.arem@yale.edu. 

Abstract 

PURPOSE:  

Animal and laboratory studies suggest that long-chain omega-3 (n-3) fatty acids, a type of polyunsaturated 
fat found in fatty fish, may protect against carcinogenesis, but human studies on dietary intake of 
polyunsaturated fats and fish with endometrial cancer risk show mixed results. 

METHODS:  

We evaluated the associations between endometrial cancer risk and intake of fatty acids and fish in a 
population-based sample of 556 incident cancer cases and 533 age-matched controls using multivariate 
unconditional logistic regression methods. 

RESULTS:  

Although total n-3 fatty acid intake was not associated with endometrial cancer risk, higher intakes of 
eicosapentaenoic (EPA 20:5) and docosahexaenoic (DHA 22:6) fatty acids were significantly associated with 
lower risks (OR = 0.57, 95 % CI: 0.39-0.84; OR = 0.64, 95 % CI: 0.44-0.94; respectively) comparing extreme 
quartiles. The ratio of n-3:n-6 fatty acids was inversely associated with risk only on a continuous scale (OR = 
0.84, 95 % CI: 0.71-0.99), while total fish intake was not associated with risk. Fish oil supplement use was 
significantly associated with reduced risk of endometrial cancer: OR = 0.63 (95 % CI: 0.45-0.88). 

CONCLUSIONS:  

Our results suggest that dietary intake of the long-chain polyunsaturated fatty acids EPA and DHA in foods 
and supplements may have protective associations against the development of endometrial cancer 

No.5 
 
Cancer Treat Rev. 2012 Jul 29. [Epub ahead of print] 

Selective sensitization of tumors to chemotherapy by marine-derived lipids: A review. 

Hajjaji N, Bougnoux P. 

Source 

Cancer Research Laboratory, University Hospital of Tours, France; Henry S. Kaplan Cancer Center, 
University Hospital of Tours, France; Inserm U921, Tours, France. 
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Abstract 

Despite great improvements, a significant proportion of cancer patients still die, mainly because of the 
development of metastases. At this stage, current treatments still rely heavily on conventional chemotherapy 
for most cancers. The efficacy of chemotherapy is dose-dependent, which is limited by toxicity to non-tumor 
tissues, as a result of its poor tumor selectivity. To improve survival length and preserve quality of life, the 
challenge is to develop approaches aimed at increasing chemotherapy toxicity to tumor tissue while not 
affecting non-tumor tissues. Marine-derived lipids, docosahexaenoic acid (DHA) and eicosapentaenoic acid 
(EPA), have the potential to differentially sensitize tissues to chemotherapy. These lipids enhance the 
cytotoxicity of 15 anticancer drugs (antimetabolites, alkylating or intercalating agents, microtubule stabilizers, 
Abl tyrosine kinase inhibitor and arsenic trioxide) to a variety of cancer cell lines or tumors in animals, used 
as models for breast, prostate, colonic, lung, cervical, ovarian cancers, neuroblastomas, leukemia or 
lymphomas. However, DHA and EPA do not sensitize non-tumor tissues to anticancer drugs, which suggests 
that the effect of these lipids is tumor selective. Two phase II clinical trials already support these results, and 
randomized, phase III trials are ongoing. In this review, we discuss the double-faceted properties of these 
lipids, and then focus on their potential for transfer to the patient in the light of current therapeutic strategies. 
Should their beneficial effects be confirmed, the consequences could be considerable by opening up the 
prospect of systematic supplementation during cancer treatment, a significant shift in current cancer 
therapeutic paradigms 

 

No.6 

Gastroenterology. 2012 Jun;142(7):1468-75. doi: 10.1053/j.gastro.2012.02.018. Epub 2012 Feb 16. 

Consumption of n-3 fatty acids and fish reduces risk of hepatocellular carcinoma. 

Sawada N, Inoue M, Iwasaki M, Sasazuki S, Shimazu T, Yamaji T, Takachi R, Tanaka Y, Mizokami M, 
Tsugane S; Japan Public Health Center-Based Prospective Study Group. 

Collaborators (108) 

Tsugane S, Inoue M, Sobue T, Hanaoka T, Ogata J, Baba S, Mannami T, Okayama A, Kokubo Y, Miyakawa 
K, Saito F, Koizumi A, Sano Y, Hashimoto I, Ikuta T, Tanaba Y, Miyajima Y, Suzuki N, Nagasawa S, 
Furusugi Y, Nagai N, Sanada H, Hatayama Y, Kobayashi F, Uchino H, Shirai Y, Kondo T, Sasaki R, 
Watanabe Y, Miyagawa Y, Kobayashi Y, Machida M, Kishimoto Y, Takara E, Fukuyama T, Kinjo M, Irei M, 
Sakiyama H, Imoto K, Yazawa H, Seo T, Seiko A, Ito F, Shoji F, Saito R, Murata A, Minato K, Motegi K, 
Fujieda T, Abe T, Katagiri M, Suzuki M, Matsui K, Doi M, Terao A, Ishikawa Y, Tagami T, Doi H, Urata M, 
Okamoto N, Ide F, Sueta H, Sakiyama H, Onga N, Takaesu H, Uehara M, Horii F, Asano I, Yamaguchi H, 
Aoki K, Maruyama S, Ichii M, Takano M, Matsushima S, Natsukawa S, Akabane M, Konishi M, Okada K, 
Saito I, Iso H, Honda Y, Yamagishi K, Sakurai S, Tsuchiya N, Sugimura H, Tsubono Y, Kabuto M, Tominaga 
S, Iida M, Ajiki W, Ioka A, Sato S, Yasuda N, Nakamura K, Kono S, Suzuki K, Takashima Y, Yoshida M, 
Maruyama E, Yamaguchi M, Matsumura Y, Sasaki S, Watanabe S, Kadowaki T, Noda M, Mizoue T, 
Kawaguchi Y, Shimizu H. 

Source 

Epidemiology and Prevention Division, Research Center for Cancer Prevention and Screening, National 
Cancer Center, Tsukiji, Chuo-ku Tokyo, Japan. nsawada@ncc.go.jp 

Abstract 

BACKGROUND &#38; AIMS:  

Fish is a rich source of n-3 polyunsaturated fatty acids (PUFAs), such as eicosapentaenoic acid (EPA), 
docosapentaenoic acid (DPA), and docosahexaenoic acid (DHA). Although consumption of fish and n-3 
PUFA has been reported to protect against the development of some types of cancer, little is known about its 
association with hepatocellular carcinoma (HCC). 
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METHODS:  

We investigated the association between fish and n-3 PUFA consumption and HCC incidence (n = 398) in a 
population-based prospective cohort study of 90,296 Japanese subjects (aged, 45-74 y). Hazard ratios and 
95% confidence intervals (CIs) for the highest vs the lowest quintile were estimated from multivariable 
adjusted Cox proportional hazards regression models. We also conducted subanalyses of subjects with 
known hepatitis B virus (HBV) or hepatitis C virus (HCV) status, and of subjects who were anti-HCV and/or 
hepatitis B surface antigen positive. All tests of statistical significance were 2-sided. 

RESULTS:  

Among all subjects, consumption of n-3 PUFA-rich fish and individual n-3 PUFAs was associated inversely 
with HCC, in a dose-dependent manner. Hazard ratios for the highest vs lowest quintiles were 0.64 (95% CI, 
0.42-0.96) for n-3 PUFA-rich fish, 0.56 (95% CI, 0.36-0.85) for EPA, 0.64 (95% CI, 0.41-0.98) for DPA, and 
0.56 (95% CI, 0.35-0.87) for DHA. These inverse associations were similar irrespective of HCV or HBV 
status. 

CONCLUSIONS:  

Consumption of n-3 PUFA-rich fish or n-3 PUFAs, particularly EPA, DPA, and DHA, appears to protect 
against the development of HCC, even among subjects with HBV and/or HCV infection 

No.7 

Nutr Cancer. 2012;64(2):267-73. doi: 10.1080/01635581.2012.643133. Epub 2012 Feb 1. 

Fish oil supplement alters markers of inflammatory and nutritional status in colorectal cancer 
patients. 

Silva Jde A, Trindade EB, Fabre ME, Menegotto VM, Gevaerd S, Buss Zda S, Frode TS. 

Source 

Departamet of Nutrition, Federal University of Santa Catarina, Brazil. 

Abstract 

Inflammation is a common feature in cancer. The presence and magnitude of the chronic systemic 
inflammatory responses may produce progressive nutritional decline. This study aims at investigating 
whether there are changes in inflammation markers and/or in nutritional status of patients with colorectal 
cancer undergoing chemotherapy who were supplemented with fish oil. The clinical trial was conducted with 
23 patients randomly distributed in 2 groups. The supplemented group (SG) consumed 2 g of fish oil 
containing 600 milligrams of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) for 9 wk. 
Nutritional and inflammatory markers status was available, both at a baseline (M0), and after 9 wk of 
chemotherapy (M9) in the SG and in the nonsupplemented group (NSG). Statistical analysis was conducted 
with STATA 11.0 software. SG and NSG presented the same baseline characteristics (P > 0.05). Nutritional 
status indicators such as body mass index and body weight were modified only in the NSG when comparing 
baseline and M9, P = 0.03 and P = 0.01 respectively, whereas in SG these indicators did not vary. Patients 
supplemented with fish oil (SG) showed a clinically relevant decrease in the C-reactive protein/albumin 
relation (P = 0.005). Low doses of fish oil supplement can positively modulate the nutritional status and the 
C-reative protein/albumin ratio 

 

No.8 

Pancreatology. 2011;11(6):574-84. doi: 10.1159/000334468. Epub 2011 Dec 31. 

Omega-3-polyunsaturated fatty acids suppress pancreatic cancer cell growth in vitro and in vivo via 
downregulation of Wnt/Beta-catenin signaling. 
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Song KS, Jing K, Kim JS, Yun EJ, Shin S, Seo KS, Park JH, Heo JY, Kang JX, Suh KS, Wu T, Park JI, 
Kweon GR, Yoon WH, Hwang BD, Lim K. 

Source 

Department of Biochemistry, College of Medicine, Chungnam National University, Daejeon, Korea. 

Abstract 

BACKGROUND/AIMS:  

ω3-polyunsaturated fatty acids (ω3- PUFAs) are known to possess anticancer properties. However, the 
relationship between ω3-PUFAs and β-catenin, one of the key components of the Wnt signaling pathway, in 
human pancreatic cancer remains poorly characterized. 

METHODS:  

Human pancreatic cancer cells (SW1990 and PANC-1) were exposed to two ω3-PUFAs, docosahexaenoic 
acid (DHA) and eicosapentaenoic acid (EPA), to investigate the relationship between ω3-PUFAs and the 
Wnt/β-catenin signaling pathway in vitro. Mouse pancreatic cancer (PANC02) cells were implanted into fat-1 
transgenic mice, which express ω3 desaturases and result in elevated levels of ω3-PUFAs endogenously. 
The tumor size, levels of Wnt/β-catenin signaling molecules and apoptosis levels were analyzed to examine 
the influence of ω3-PUFAs in vivo. 

RESULTS:  

DHA and EPA significantly inhibited cell growth and increased cell death in pancreatic cancer cells. DHA 
also reduced β-catenin expression, T cell factor/lymphoid-enhancing factor reporter activity and induced β-
catenin/Axin/GSK-3β complex formation, a known precursor to β-catenin degradation. Furthermore, Wnt3a, 
a natural canonical Wnt pathway ligand, reversed DHA-induced growth inhibition in PANC-1 cells. 
Immunohistochemical analysis showed aberrant upregulation and increased nuclear staining of β-catenin in 
tumor tissues from pancreatic cancer patients. However, β-catenin levels in tumor tissues from fat-1 
transgenic mice were reduced with a significant increase in apoptosis compared with those from control 
mice. 

CONCLUSION:  

ω3-PUFAs may be an effective therapy for the chemoprevention and treatment of human pancreatic cancer. 
and IAP 

 

No.9 

Br J Nutr. 2012 Jul;108(2):327-33. doi: 10.1017/S0007114511005551. Epub 2011 Nov 25. 

Effect of n-3 fatty acids on patients with advanced lung cancer: a double-blind, placebo-controlled 
study. 

Finocchiaro C, Segre O, Fadda M, Monge T, Scigliano M, Schena M, Tinivella M, Tiozzo E, Catalano MG, 
Pugliese M, Fortunati N, Aragno M, Muzio G, Maggiora M, Oraldi M, Canuto RA. 

Source 

Department of Clinical Nutrition, San Giovanni Battista Hospital, Turin, Italy. 
cfinocchiaro@molinette.piemonte.it 

Abstract 
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PUFA from fish oil appear to have anti-inflammatory and anti-oxidative effects and improve nutritional status 
in cancer patients. With this as background, the aim of the present study was to investigate the effect of EPA 
plus DHA on inflammatory condition, and oxidative and nutritional status in patients with lung cancer. In our 
multicentre, randomised, double-blind trial, thirty-three patients with a diagnosis of advanced inoperable non-
small-cell lung cancer and undergoing chemotherapy were divided into two groups, receiving four capsules/d 
containing 510 mg of EPA and 340 mg of DHA, or 850 mg of placebo, for 66 d. At the start of chemotherapy 

(T₀), after 8 d (T₁), 22 d (T₂) and 66 d (T₃), biochemical (inflammatory and oxidative status parameters) and 
anthropometric parameters were measured in both groups. A significant increase of body weight in the n-3 

group at T₃ v. T₀ was observed. Concerning inflammation, C-reactive protein and IL-6 levels differed 
significantly between the n-3 and placebo groups at T₃, and progressively decreased during chemotherapy in 
the n-3 group, evidencing n-3 PUFA anti-inflammatory action. Concerning oxidative status, plasma reactive 
oxygen species levels increased in the placebo group v. the n-3 group at the later treatment times. 
Hydroxynonenal levels increased in the placebo group during the study, while they stabilised in the n-3 
group. Our data confirm that the continual assumption of EPA plus DHA determined an anti-inflammatory 
and anti-oxidative action which could be considered a preliminary goal in anti-cachectic therapy 

 

 

No.10 

Biofactors. 2011 Nov-Dec;37(6):399-412. doi: 10.1002/biof.181. Epub 2011 Oct 28. 

Docosahexaenoic acid: a natural powerful adjuvant that improves efficacy for anticancer treatment 
with no adverse effects. 

Siddiqui RA, Harvey KA, Xu Z, Bammerlin EM, Walker C, Altenburg JD. 

Source 

Cellular Biochemistry Laboratory, Indiana University Health, Indiana University School of Medicine, 
Indianapolis, IN 46202, USA. rsiddiqu@iuhealth.org 

Abstract 

Epidemiological studies have linked fish oil consumption to a decreased incidence of cancer. The anticancer 
effects of fish oil are mostly attributed to its content of omega-3 fatty acids: eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA). However, DHA, because of its unique effect of altering membrane 
composition, is often regarded as the major omega-3 fatty acid involved in anticancer activity. Although use 
of DHA as an anticancer drug to prevent or treat human cancer in clinical settings has not yet been well 
established, recent studies suggest that DHA can be very effective as an adjuvant with other anticancer 
agents. In this article, we present studies that show the role of DHA in improving anticancer drug efficacy. 
Several in vitro and animal studies suggest that combining DHA with other anticancer agents often improves 
efficacy of anticancer drugs and also reduces therapy-associated side effects. Incorporation of DHA in 
cellular membranes improves drug uptake, whereas increased lipid peroxidation is another mechanism for 
DHA-mediated enhanced efficacy of anticancer drugs. In addition, several intracellular targets including 
cyclooxygenase-2, nuclear factor kappa B, peroxisome proliferator-activated receptor gamma, mitogen-
activated protein kinase, AKT, and BCL-2/BAX are found to play an important role in DHA-mediated additive 
or synergistic interaction with anticancer drugs. The data suggest that DHA is a safe, natural compound that 
can greatly improve the anticancer properties of anticancer drugs. Use of DHA with anticancer treatments 
provides an avenue to therapeutic improvement that involves less risk or side effects for patients and 
reduced regulatory burden for implementation. 
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Abstract 

BACKGROUND:  

Palliative chemotherapy is aimed at increasing survival and palliating symptoms. However, the response rate 
to first-line chemotherapy in patients with nonsmall cell lung cancer (NSCLC) is less than 30%. Experimental 
studies have shown that supplementation with fish oil (FO) can increase chemotherapy efficacy without 
negatively affecting nontarget tissue. This study evaluated whether the combination of FO and 
chemotherapy (carboplatin with vinorelbine or gemcitabine) provided a benefit over standard of care (SOC) 
on response rate and clinical benefit from chemotherapy in patients with advanced NSCLC. 

METHODS:  

Forty-six patients completed the study, n = 31 in the SOC group and n = 15 in the FO group (2.5 g EPA + 
DHA/day). Response to chemotherapy was determined by clinical examination and imaging. Response rate 
was defined as the sum of complete response plus partial response, and clinical benefit was defined as the 
sum of complete response, partial response, and stable disease divided by the number of patients. Toxicities 
were graded by a nurse before each chemotherapy cycle. Survival was calculated 1 year after study 
enrollment. 

RESULTS:  

Patients in the FO group had an increased response rate and greater clinical benefit compared with the SOC 
group (60.0% vs 25.8%, P = .008; 80.0% vs 41.9%, P = .02, respectively). The incidence of dose-limiting 
toxicity did not differ between groups (P = .46). One-year survival tended to be greater in the FO group 
(60.0% vs 38.7%; P = .15). 

CONCLUSIONS:  

Compared with SOC, supplementation with FO results in increased chemotherapy efficacy without affecting 
the toxicity profile and may contribute to increased survival 
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The data derived from epidemiological and animal models confirm a beneficial effect of fish oil (rich in ω-3 
polyunsaturated fatty acids) in the amelioration of tumor growth and progression, including breast cancer. 
The breast cancer patients often develop bone metastasis evidenced by osteolytic lesions, leading to severe 
pain and bone fracture. Using a mouse model of MDA-MB-231 human breast cancer cell metastasis to bone, 
here we show that fish oil diet enriched in DHA (docosahexaenoic acid) and EPA (eicosapentaenoic acid) 
prevents the formation of osteolytic lesions in bone, indicating suppression of cancer cell metastasis to bone. 
These results are supported by our data showing both DHA and EPA significantly attenuate the 
migration/invasion of MDA-MB-231 breast cancer cells in culture. The mechanism that limits breast cancer 
cells to selective metastasis to bone remains hitherto unexplored. Aberrant increased expression of CD44 is 
associated with generation of cancer stem cells, which contribute to metastasis of breast cancer cells. We 
demonstrate that DHA and EPA significantly inhibit the expression of CD44 protein and mRNA by a 
transcriptional mechanism. Furthermore, we show markedly reduced levels of CD44 mRNA and protein in 
the tumors of mice, which were fed fish oil diet than those in control diet. Our data provide the first evidence 
for a salutary effect of fish oil on breast cancer metastasis to bone. Our results identify a novel function of the 
fish oil active components, DHA and EPA, which target the cell-intrinsic pro-metastatic molecule CD44 to 
inhibit migration/invasion 
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Abstract 

Omega-6 (n-6) and omega-3 (n-3) polyunsaturated fatty acids (PUFA) are precursors of potent lipid 
mediators, termed eicosanoids, which play an important role in the regulation of inflammation. Eicosanoids 
derived from n-6 PUFAs (e.g., arachidonic acid) have proinflammatory and immunoactive functions, whereas 
eicosanoids derived from n-3 PUFAs [e.g., eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)] 
have anti-inflammatory properties, traditionally attributed to their ability to inhibit the formation of n-6 PUFA-
derived eicosanoids. While the typical Western diet has a much greater ratio of n-6 PUFAs compared with n-
3 PUFAs, research has shown that by increasing the ratio of n-3 to n-6 fatty acids in the diet, and 
consequently favoring the production of EPA in the body, or by increasing the dietary intake of EPA and DHA 
through consumption of fatty fish or fish-oil supplements, reductions may be achieved in the incidence of 
many chronic diseases that involve inflammatory processes; most notably, these include cardiovascular 
diseases, inflammatory bowel disease (IBD), cancer, and rheumatoid arthritis, but psychiatric and 
neurodegenerative illnesses are other examples 
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This paper assesses critically the science base that underpins the argument that oxidative damage is a 
significant causative factor in the development of human diseases and that antioxidants are capable of 
preventing or ameliorating these disease processes. The assessment has been carried out under a number 
of headings, and some recommendations for future research are made based on the present day knowledge 
base. The knowledge database (1) Consideration of the basic science that underlies understanding of the 
role of free radicals in causing cellular pathologies, and the role of antioxidants in preventing this, shows that 
an imbalance of reactive oxygen species and antioxidant defence systems may lead to chemical 
modifications of biologically relevant macromolecules. This imbalance provides a logical pathobiochemical 
mechanism for the initiation and development of several disease states. Experimental data obtained in vivo 
provide evidence that antioxidants function in systems that scavenge reactive oxygen species and that these 
are relevant to what occurs in vivo. The relevance in vivo of these observations depends inter alia on 
knowledge of the uptake and distribution of the antioxidant within the human body, and on what tissue levels 
of the antioxidant may be expected in relation to dietary levels. (2) There is some way to go until validated 
precise methods are available for measuring biomarkers of oxidative damage in human subjects in vivo 
under minimally invasive conditions. With respect to oxidative damage in DNa, HPLC and GC-mass 
spectrophotometry methods have both merits and limitations. Lipid oxidation products in plasma are best 
measured as isoprostanes or as lipid hydroperoxides using specific HPLC techniques. Development of 
isoprostane measurement will advance specificity and precision. The measurement of oxidative damage to 
proteins has some potential but such methods have not been effectively exploited. (3) Epidemiological 
studies support the hypothesis that the major antioxidant nutrients vitamin E and vitamin C, and beta-
carotene (which may or may not be acting as an antioxidant in vivo), may play a beneficial role in prevention 
of several chronic disorders. More research is needed on the impact of other non-nutrient compounds, such 
as other carotenoids and flavonoids, on human health. In general, human intervention studies using hard 
end-points are the gold standard. Trials are restricted mainly to the major antioxidants and do not allow firm 
conclusions because of inconsistent findings, an insufficient number of studies and the use of varying doses. 
There is evidence that large doses of beta-carotene may be deleterious to the health of certain subgroups of 
the population such as heavy habitual smokers. (4) With respect to the safety of administration of 
supplementary vitamins, vitamin C is safe at levels of supplementation up to 600 mg/d, and higher levels, up 
to 2000 mg/d, are without risk. Vitamin E has a very low human toxicity and an intake of 1000 mg/d is without 
risk; 3200 mg/d has been shown to be without any consistent risk. Large intakes of beta-carotene must be 
viewed with caution because they have been shown to confer detriment to a population at high risk of lung 
cancer when administered after many years of high risk (smoking) behaviour. Until further work clarifies the 
situation in heavy smokers with respect to taking supplements, larger doses should be avoided by such 
individuals. There is little reliable information about the human toxicology of flavonoids and related non-
nutrient antioxidant constituents of the diet. (5) The food industry has long experience in the control of 
oxidative damage in foods and this experience can be used to advantage for the protection of food 
antioxidants which are beneficial. Some of these, such as vitamins C and E and beta-carotene, are well 
known, and strategies for their protection in foods are already exploited by food technologies.  
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Abstract 

The clinical importance of vitamin A as an essential nutrient has become increasingly clear. Adequate 
vitamin A is required for normal organogenesis, immune competence, tissue differentiation, and the visual 
cycle. Deficiency, which is widespread throughout the developing world, is responsible for a million or more 
instances of unnecessary death and blindness each year. β-Carotene is an important, but insufficient, source 
of vitamin A among poor populations, which accounts for the widespread nature of vitamin A deficiency. It 
has only recently become apparent that the bioconversion of traditional dietary sources of β-carotene to 
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vitamin A is much less efficient than previously supposed. The other major carotenoids, particularly 
lycopene, lutein, and zeaxanthin, have been found to have important biological properties, including 
antioxidant and photoprotective activity, and high intake has been linked in observational studies with 
reduced risk of a number of chronic diseases. But, to date, no clinical trials have proven the clinical value of 
ingested carotenoids individually or in combination, in either physiologic or pharmacologic doses, with the 
excepton of the provitamin A activity of carotene. Indeed, several trials have suggested an increased risk of 
lung cancer among high-risk individuals (smokers and asbestos workers) who were given high doses of β-
carotene alone or in combination with other antioxidants. Much more evidence is needed before commonly 
encountered claims of the value of ingesting high doses of non-provitamin A carotenoids are validated 
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Abstract 

Background Carotenoids, micronutrients in fruits and vegetables, may reduce breast cancer risk. Most, but 
not all, past studies of circulating carotenoids and breast cancer have found an inverse association with at 
least one carotenoid, although the specific carotenoid has varied across studies. Methods We conducted a 
pooled analysis of eight cohort studies comprising more than 80% of the world's published prospective data 
on plasma or serum carotenoids and breast cancer, including 3055 case subjects and 3956 matched control 
subjects. To account for laboratory differences and examine population differences across studies, we 
recalibrated participant carotenoid levels to a common standard by reassaying 20 plasma or serum samples 
from each cohort together at the same laboratory. Using conditional logistic regression, adjusting for several 
breast cancer risk factors, we calculated relative risks (RRs) and 95% confidence intervals (CIs) using 
quintiles defined among the control subjects from all studies. All P values are two-sided. Results Statistically 
significant inverse associations with breast cancer were observed for α-carotene (top vs bottom quintile RR = 
0.87, 95% CI = 0.71 to 1.05, Ptrend = .04), β-carotene (RR = 0.83, 95% CI = 0.70 to 0.98, Ptrend = .02), 
lutein+zeaxanthin (RR = 0.84, 95% CI = 0.70 to 1.01, Ptrend = .05), lycopene (RR = 0.78, 95% CI = 0.62 to 
0.99, Ptrend = .02), and total carotenoids (RR = 0.81, 95% CI = 0.68 to 0.96, Ptrend = .01). β-Cryptoxanthin 
was not statistically significantly associated with risk. Tests for heterogeneity across studies were not 
statistically significant. For several carotenoids, associations appeared stronger for estrogen receptor 
negative (ER(-)) than for ER(+) tumors (eg, β-carotene: ER(-): top vs bottom quintile RR = 0.52, 95% CI = 
0.36 to 0.77, Ptrend = .001; ER(+): RR = 0.83, 95% CI = 0.66 to 1.04, Ptrend = .06; Pheterogeneity = .01). 
Conclusions This comprehensive prospective analysis suggests women with higher circulating levels of α-
carotene, β-carotene, lutein+zeaxanthin, lycopene, and total carotenoids may be at reduced risk of breast 
cancer. 
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Abstract 

BACKGROUND:  

Dietary habits have been related to the risk of nasopharyngeal carcinoma (NPC), but information on a wide 
range of macro- and micronutrients is still lacking, particularly for low-incidence countries. 

METHODS:  

We conducted a hospital-based case-control study in Italy on 198, histologically confirmed, NPC cases of 
Caucasian ethnicity of 18-76 years of age. Controls were 594 Caucasian cancer-free patients admitted to 
general hospitals for acute conditions. Nutrients intake was assessed through a validated food-frequency 
questionnaire. Adjusted odds ratios (ORs) and the corresponding confidence intervals (CIs) were estimated 
through logistic regression. 

RESULTS:  

Dietary intake of carotenoids were inversely related to NPC risk, notably carotene (OR for highest vs lowest 
quartile=0.46; 95% CI: 0.26-0.79), α-carotene (OR=0.57; 95% CI: 0.33-0.97), and β-carotene (OR=0.42; 
95% CI: 0.24-0.75). Increased NPC risk was observed for elevate cholesterol intake (OR=1.85; 95% CI: 
1.12-3.05). 

CONCLUSION:  

Study findings suggest a protective effect of carotenoids against NPC in a low-risk population, adding further 
support to a possible beneficial role of a diet rich in fruits and vegetables in cancers of the head and neck 
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Abstract 

BACKGROUND:  

Published associations between dietary carotenoids and vitamin C and bladder cancer risk are inconsistent. 
Biomarkers may provide more accurate measures of nutrient status. 
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OBJECTIVE:  

We investigated the association between plasma carotenoids and vitamin C and risk of urothelial cell 
carcinoma (UCC) in a case-control study nested within the European Prospective Investigation into Cancer 
and Nutrition. 

DESIGN:  

A total of 856 patients with newly diagnosed UCC were matched with 856 cohort members by sex, age at 
baseline, study center, date and time of blood collection, and fasting status. Plasma carotenoids (α- and β-
carotene, β-cryptoxanthin, lycopene, lutein, and zeaxanthin) were measured by using reverse-phase HPLC, 
and plasma vitamin C was measured by using a colorimetric assay. Incidence rate ratios (IRRs) were 
estimated by using conditional logistic regression with adjustment for smoking status, duration, and intensity. 

RESULTS:  

UCC risk decreased with higher concentrations of the sum of plasma carotenoids (IRR for the highest 
compared with the lowest quartile: 0.64; 95% CI: 0.44, 0.93; P-trend = 0.04). Plasma β-carotene was 
inversely associated with aggressive UCC (IRR: 0.51; 95% CI: 0.30, 0.88; P-trend = 0.02). Plasma lutein was 
inversely associated with risk of nonaggressive UCC (IRR: 0.56; 95% CI: 0.32, 0.98; P-trend = 0.05). No 
association was observed between plasma vitamin C and risk of UCC. 

CONCLUSIONS:  

Although residual confounding by smoking or other factors cannot be excluded, higher concentrations of 
plasma carotenoids may reduce risk of UCC, in particular aggressive UCC. Plasma lutein may reduce risk of 
nonaggressive UCC 
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Abstract 

The cancer preventive activity of vitamin E has been suggested by many epidemiologic studies. However, 
several recent large-scale human trials with α-tocopherol, the most commonly recognized and used form of 
vitamin E, failed to show a cancer preventive effect. The recently finished follow-up of the Selenium and 
Vitamin E Cancer Prevention Trial (SELECT) even showed higher prostate cancer incidence in subjects who 
took α-tocopherol supplementation. The scientific community and the general public are faced with a 
question: "Does vitamin E prevent or promote cancer?" Our recent results in animal models have shown the 
cancer preventive activity of γ- and δ-tocopherols as well as a naturally occurring mixture of tocopherols, and 
the lack of cancer preventive activity by α-tocopherol. On the basis of these results as well as information 
from the literature, we suggest that vitamin E, as ingested in the diet or in supplements that are rich in γ- and 
δ-tocopherols, is cancer preventive; whereas supplementation with high doses of α-tocopherol is not 
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Abstract 

The vitamin E family consists of eight isomers known as alpha-, beta-, gamma-, and delta-tocopherols and 
alpha-, beta-, gamma-, and delta-tocotrienols. Numerous studies focused on the health benefits of these 
isomers have been performed since the discovery of vitamin E in 1922. Recent discoveries on the potential 
therapeutic applications of tocotrienols have revolutionized vitamin E research. Nevertheless, despite the 
abundance of literature, only 1% of vitamin E research has been conducted on tocotrienols. Many new 
advances suggest that the use of tocotrienols for health improvement or therapeutic purposes is promising. 
Although the mechanisms of action of tocotrienols in certain disease conditions have been explored, more 
detailed investigations into the fundamentals of the health-promoting effects of these molecules must be 
elucidated before they can be recommended for health improvement or for the treatment or prevention of 
disease. Furthermore, many of the studies on the effects of tocotrienols have been carried out using cell 
lines and animal models. The effects in humans must be well established before tocotrienols are used as 
therapeutic agents in various disease conditions, hence the need for more evidence-based human clinical 
trials. 
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Abstract 

The PI3K/Akt signaling pathway mediates mitogen-dependent growth and survival in various types of cancer 
cells, and inhibition of this pathway results in tumor cell growth arrest and apoptosis. Tocotrienols are natural 
forms of vitamin E that displays potent anticancer activity at treatment doses that had little or no effect on 
normal cell viability. Mechanistic studies revealed that the anticancer effects of γ-tocotrienol were associated 
with a suppression in PI3K/Akt signaling. Additional studies showed that cytotoxic LD50 doses of γ-
tocotrienol were 3-5-fold higher than growth inhibitory IC50 treatment doses, suggesting that cytotoxic and 
antiproliferative effects of γ-tocotrienol might be mediated through different mechanisms. However, γ-
tocotrienol-induced caspase activation and apoptosis in mammary tumor cells was also found to be 
associated with suppression in intracellular PI3K/Akt signaling and subsequent down-regulation of FLIP, an 
endogenous inhibitor of caspase processing and activation. Since breast cancer cells are significantly more 
sensitive to the inhibitory effects of γ-tocotrienol on PI3K/Akt signaling than normal cells, these findings 
suggest that γ-tocotrienol may provide significant health benefits in reducing the risk of breast cancer in 
women. Studies have also shown that combined treatment of γ-tocotrienol with other chemotherapeutic 
agents can result in a synergistic anticancer response. Combination therapy was most effective when the 
anticancer mechanism of action of γ-tocotrienol is complimentary to that of the other drug and can provide 
significant health benefits in the prevention and/or treatment of breast cancer, while at the same time 
avoiding tumor resistance or toxic effects that is commonly associated with high dose monotherapy 
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Abstract 

The objective of this paper was to review the strategies for lung cancer chemoprevention. A retrospective 
assessment of the major findings from the most informative lung cancer chemoprevention clinical trials 
[alpha-tocopherol (vitamin E), beta-carotene trial and beta-carotene and retinol efficacy trial] was employed. 
Both trials and many others showed no benefit from what was once the prime candidate for lung cancer 
chemoprevention, beta-carotene. Furthermore, both trials found that beta-carotene, alone or in combination 
with vitamin E or retinyl palmitate, increased the incidence of lung cancers and the total and cardiovascular 
mortality rates. In conclusion, design, conduct, documentation, relationships with participants, and 
preparedness for unexpected findings are all important for chemoprevention research. Trials are necessary 
to test inferences from observational epidemiology and animal models. Multiple classes of promising agents 
are available for evaluation and for eventual randomized trials 

 

 

 


