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Abstract

Dietary factors are well known to play an importesie in cancer. About 55% of all cancers
have been related to nutritional hab@®od nutrition is especially important for peopleghw
cancer. That is because the illness itself, as ageils treatments, may affect our appetite. It is
now popular, to use diet or natural dietary supleinagainst cancers. This review highlights
the possible prevention of cancer by includingyfataterials in our diet.

Key words: fats, polyunsaturated fatty acids, anti tumor égephytochemicals, functional
foods.

I ntroduction

Cancer is the leading cause of death among thalgbmpulation including United States. A

recent American Cancer Society statistical survay toncluded that cancer now exceeds
heart disease as the top cause of death among @amsribelow the age of 85 years,

responsible for about 47600 fatalities comparech wi60,600 deaths yearly from heart

disease. Cancer refers to a large number of disezegorized by unregulated replication
(proliferation) and spread (metastasis) of abnoweHs.

All the time scientific community are making stridden developing therapeutic strategies--
ranging from nutritional and herbal to body and dnpractices--that may one day become
universally acceptable treatments. While no onel@ming to have found an outright
remedy, several leading oncologists have had sashiye experiences with complementary
and alternative methods that they have startedriateg them into their practices.

The good news is that scientific validation for fhetective power of food is accumulating
and empowering people to preserve their healthutiiralaily choices puts responsibility in
the hands of cancer patients. A dizzying amounhfarmation exists on cancer-preventive
food and supplements. It is a perfect opporturotgliscuss diet and supplements for cancer
prevention.
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We are exposed to oxidizing and cancer-producirggetals in our daily life, but the natural
compounds found in vegetables help limit the fidiaal initiation and DNA damage caused
by these carcinogens and therefore appear to Itheencidence of various types of cancer.
Recently, functional foodstuffs are known that @essdisease preventing and/or health
enhancing characteristics together their nutritowe processing values. A food can be
regarded as “functional” if it satisfactorily offerbeneficial affect on one or more target
functions in a human body system, beyond adequat&ional effects. A natural food can
act as a functional food if required in that a aertdesired constituent has been added, or
from which an undesired component has been remaidter by technological or
biotechnological methodology.

Mostly a variety of fatty acids present in lipids fatty oils are great nutritional beneficial
compounds and have recently being recognized alidzgas of potential advantages of their
incorporation into human diets as essential funétiangredients. Functional foodstuffs must
be safe according to all standards assessing fskd However, the concept of risk versus
potential benefits cannot be treated in such agsifarward fashion as it is for drugs.
Finally, long term consequences of interactionsvben various ingredients of functional
food and functions in a human body and interactioetsveen components must be carefully
monitored.

Fat is always treated and considered as a worstl worcurrent nutritional world and
particularly women are more attracted to eat fooascsting of a low-fat diet to help prevent
breast cancer, as well as several other ailmemtfjding different kinds of other cancers.
Animal fats such as butter have taken a harsh bgshithe media over the past few decades
and have been blamed for horrific crimes, includbbgsity, cancer and heart disease and so
on. Accordingly, Western populations have beenugity brainwashed into seriously
considering that butter and other predominantlyrsa¢d fats like tallow and coconut oil are
unhealthy. So-called safe substitutes like margaend various vegetable oils have been
heavily promoted and advertised with the resulhgehat the public associates these things
with health and well being. When it comes to breasicer prevention, and in some cases
treatment, the so-called ‘bad fats’ are actually ‘tjpood fats’, and the ‘safe substitutes’ are
increasingly being shown up for what they reallg: dabricated foods that cause disease,
including breast cancer. Whole-grain foods, rathan those derived from processed grains,
are also worth emphasizing. Whole grains contasemal fatty acids (EFAs), which serve
as precursors to prostaglandins and are importanponents of cell membranes.

American Institute for Cancer research (AICR) hhgags recommended a diet for cancer
survivors thais low in fat; is high in fruits, vegetables, andthale-grainproducts; and has
adequate levels of the major macronutrieagswell as the various vitamins and minerals
necessary to maintagood health [1]. Dietary supplements include magtoents, vitamins,
and mineralghat are essential to human health as well as & watietyof nonessential
nutrients, such as certain phytochemicals, hormaaras herbs. The recommendation for
cancer patients is to takaly moderate doses of supplements because evidi@meéruman
clinical studies that confirm their safety and Héees limited [2]. AICR and the World
Cancer Research Fund advised that fivemmre servings of fruits and vegetables be
consumed daily toeduce the risk of certain cancers [1]. The berafieffectsof fruits and
vegetables for both healthy people and casgesivors have sometimes been associated with
the presence of¥arious antioxidant micronutrients. It has beeninotal thatoxidative
processes are involved in various stages of cageimesis,that excessive antioxidants
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interfere with the cytotoxic effectsf antineoplastic agents on cancer cells, and deetin
micronutrientsaffect cancer prevention and treatment throughr thetioxidantproperties.
These micronutrients include vitamin E, vitamiinR-carotene, and other carotenoids, which
are availablesingly or combined. The trace element selenium d&asimportantrole in
antioxidant defenses as a crucial component ofnepleteins, such as glutathione
peroxidase. Phytochemicals with antioxidarttperties also include some flavonoids, such as
guercetinand some polyphenols.

Overall, there is no convincing evidence that antiant nutrientsn the amounts obtained
from fruits and vegetables in the dieve any deleterious effects on human health [1].
However, trialsn which selected antioxidants are taken in amoontsombinationsnuch
higher than those normally found in foods havedgdtonflicting data regarding cancer risk
[3, 4]. Cancer patientshould try to eat sufficient fruits and vegetabtisly to provide
adequate levels of antioxidants, with the addibba daily multivitamin-multi-mineral pill.
The benefits of eatinfguits and vegetables may be much greater thathareffect®f any of

the individual antioxidants they contain because vArious vitamins, minerals, and
phytochemicals in these whdteds may act synergistically [1, 5].

Phytochemicals and Zoo chemical®hytochemicals are a group of nutritive components
found in herbs, fruits, vegetables, grains, legumess and spices. Animal foods contain a
similar group of disease preventing nutrients- tdren zoo chemical has been suggested for
them. Several disease preventing benefits have pemgosed for phytochemicals and zoo
chemicals.

1. Facilitate cell- to —cell communication,

2. Mortify cellular receptor uptake of hormones,

3. Convert to vitamin A,

4. Repair DNA damage from toxic enzymes.

5. Detoxify carcinogens through the activation lo¢ ttytochrome P450 and phase 2 liver
enzyme systems,

6. Cause apoptosis (cell death) in cancer cells,

7. Enhance immune response,

8. Help prevent cardio vascular diseases, ostesjsoetc.

Phytochemicals and zoo chemicals can be groupedfiirg families based on their clinical
structure and biological activity. The families limde terpenes, organosulfur compounds,
phenols, organic acids and polysaccharides, andslifby Marcia Zimmerman, M. Ed.,
C.N.). Phytochemicals like resveratrol, curcumiapsaicin, genistein and ginseng, marine
foods (omega-3-polyunsaturated fatty acids) ancenals (Z3") would appear to support the
CELEX hypothesis. These include lycopene a potetibdadant carotenoid, mostly found in
tomatoes, which has been shown to inhibit tumot gedwth [6]. In combination with
vitamin E and selenium, lycopene suppressed metagtendency in human prostate cancer
[7]. Catechins are the active ingredients of greésm for which there are substantial anti-
cancer effects with a range of modes of action p8]particularly important such effect
appears to involve angiogenesis [9]. It would bandérest to determine if such effects of
catechins might involve ion channels including VGS&nown to be expressed in human
endothelial cells [10]. “Kava Kava” is another tdiey supplement which is a strong ‘calming
agent’, associated with low incidence of cancer].[lh conclusion, several dietary
compounds could have anti-cancer effects via aafipon ion channels and reduction of
membrane excitability.
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Essential fatty acids (EFAs), linoleic acid (LApdz-linolenic acid (ALA) are essential for
humans, and are freely available in the diet. Held®A deficiency is extremely rare in
humans. To derive the full benefits of EFAs, theg to be metabolized to their respective
long-chain metabolites, i.e., dibrom@linolenic acid (DGLA), and arachidonic acid (AA)
from LA; and eicosapentaenoic acid (EPA) and ddeesaenoic acid (DHA) from ALA.
Some of these long-chain metabolites not only fprecursors to respective prostaglandins
(PGs), thromboxanes (TXs), and leukotrienes (Lbg},also give rise to lipoxins (LXs) and
resolvins that have potent anti-inflammatory adiorFurthermore, EFAs and their
metabolites may function as endogenous angiotawminerting enzyme and 3-hdroxy-3-
methylglutaryl coenzyme A reductase inhibitors,riaitoxide (NO) enhancers, anti-
hypertensive, and anti-atherosclerotic moleculesceRt studies revealed that EFAs react
with NO to vyield respective nitroalkene derivativigat exert cell-signaling actions via
ligation and activation of peroxisome proliferasmtivated receptors. The metabolism of
EFAs is altered in several diseases such as opagjertension, diabetes mellitus, coronary
heart disease, schizophrenia, Alzheimer's disestberosclerosis, and cancer. Thus, EFAs
and their derivatives have varied biological actiand seem to be involved in several
physiological and pathological processes [12].

Vitamin E: Vitamin E is a lipid-soluble antioxidant. It is maélly synthesizednly by plants,
and its various forms occur in different proporgsobhe main sources of vitamin E are edible
polyunsaturated vegetabtgls. Vitamin E is the most important nutrient fpreventing
polyunsaturated fatty acid peroxidatiom-Tocopherol is thgorm of the vitamin most
commonly used as a supplement, atamin E succinate is also used. The RDA for vitam
E is 15mg/d; the UL is 1000 mg/d [13Vitamin E may prove to be an important nutrient for
enhancingantineoplastic activity because of its role in gneting theperoxidation of lipids.
This property maintains the rapid proliferatiafi cancer cells, which is essential to
chemotherapy, while preventimtamage to normal cells and having beneficial effert
immunefunction. Some evidence shows that in cancer gélsnin Ehas a synergistic effect
with chemotherapy and radiation [14h animal studies, combinations of high doses of
vitamin E andchemotherapy have had beneficial effects, detrialegffects,and no effect
[14]. Vitamin E may be useful in the managementreatment for someancer patients
because it has been shown to reduce pain [15]omgaurvival in conjunction with (n-3)
polyunsaturated fattscids [16], reduce fibrosis from radiation treatmfl7], anddecrease
oral mucositis associated with chemotherapy [18{aMin E, although reported to reduce
somewhat the cardio toxicity afoxorubicin, had no striking effect otherwise [1H]].
Treatmenbof oral leukoplakia with vitamin E was successfod avell tolerated21]. Intensive
topical treatment with vitamin E may facilitathe healing of chemotherapy-induced
stomatitis [22]. In considering the possible useswbplementary vitamin H, is essential to
remember that vitamin E may act as a prooxidaoitgarette smokers, particularly if they are
following a dietwith high amounts of (n-6) fatty acids [23]. Indiibn, vitaminE acting as a
prooxidant in high concentrations was showditectly inhibit human prostate tumor growth
via induction of tumor cell apoptosis without affecting surrounditigsues [24].5-
Fluorouracil is possibly the single most effectiveatmentfor advanced colorectal cancer;
vitamin E was shown to inducell death in colorectal cancer cells and to enbagrowth
inhibition of these cells by 5-fluorouracil [25)uggestingan adjuvant therapy for colorectal
cancer.

Poly unsaturated fatty acidsTwo families of polyunsaturated fatty acids areeessl: the
(n-6) and the (n-3) families, which are groupedoading totheir chemical structures.
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Although plants can synthesize balle basic (n-6) and (n-3) structures, animals (iticlg
humans)annot and must obtain them from dietary sourcemléic acidis the parent fatty
acid of the (n-6) family and-linolenicacid is the parent of the (n-3) family (fig. 1 a2

CH3 (CH32)4,CH=CHCH,CH=CH (CH,);COOH (linoleic acid, omega-6)
1
i 15 12 9 1
VTV T VT AANAAN
Alpha-Linolenic Acid (omega-3)
2
The Western diet igch in (n-6) fatty acids and poor in (n-3) fattgids becausef the large
amounts of vegetable oils and meats and relatigalyamounts of fish in the diet. Both (n-6)
and (n-3) polyunsaturatefdtty acids are important components of animal ataht cell
membranesa-Linolenic acid comes from green leafy vegetablésiseed,rapeseed, and
walnuts. Humans can form eicosapentaenoic awitidocosahexaenoic acid fraatinolenic
acid or get them froneating fish. Most liquid vegetable oils, includibgrn, arerich in
linoleic acid. Humans can form arachidonic acidrfitmoleic acid or get it from eating meat.
Eicosapentaenoic acihd arachidonic acid are precursors of prostagtanaind leukotrienes.
Indications are that dietary (n-3) fatty acids cagnificantly retard the growth of tumors
whereas (n-6) fatty acids potentiatign increase tumor development [26]. .Howevergddta
are largelyderived from animal experiments [27], and regulated thegrowth of human
cancers is still a controversial issue. Mechaniseffgtty acid effects on tumor genesis and
tumor growth areot well defined, but evidence exists that highelsvof prostaglandii&?2,
derived from (n-6) fatty acids, promote tumor grbwFishoil-enriched diets containing
eicosapentaenoic acid addcosahexaenoic acid decrease the formation ofgglasdinE2,
which coincides with retarded growth of tumor cels alternative mechanism proposed is
that oxidative damage of thpolyunsaturated fatty acids in fish oil enhancesidli
peroxidatiorin the tumor to toxic levels.

Fish oil supplementation enhanced the efficacyhefdancechemotherapeutic agent CPT-11
(irinotecan) against MCF7 breasircinoma xenografts and ameliorated intestina siflects

in MCF-7-bearing mice [28]. The explanation giverthatthe combination of fish oil and
CPT-11 leads to the selectimecumulation of lipid peroxidation products to dgiic levels

in the MCF7 xenografts.

Experimental studies indicate that very-long-chaatyunsaturatedatty acids, in particular
docosahexaenoic acid, may incretise sensitivity of mammary tumors to several cytato
drugs,including doxorubicin [29]. Omega-3 (n-3) fatty dsupplementatiofor breast cancer
chemoprevention is strongly supported by epidengiocloand experimental studies.
Experimental data and data from case-control study conducted on a homogeneous
population inFrance suggest thatlinolenic acid may have a protective effégtbreast
cancer [30]. The association between levels oy tatids stored in breast adipose tissue and
the response of thtemor to chemotherapy in patients with an initidibygalizedcarcinoma
was studied [31]; primary chemotherapy combined oxaibtrone, vindesine,
cyclophosphamide, and 5-fluorouracil. The ressiliggested that docosahexaenoic acid could
increase the respongkthe tumor to the cytotoxic agents used. Dietrgplementatiowith
(n-3) fatty acids was evaluated in several clintcalls,and the results suggest some benefits
to cancer patients [16, 32].
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Omega-3-fatty acids and Cancefhe “Cellular and Molecular Aspects of omega-3yfatt
acids and Cancer” workshop was held on June 28801 at the Beaver Run Resort,
Brackenridge, CO, U.S.A. The conference organiziognmittee consisted of Laura Jenski,
William Stillwell, Arthur Specters, and Robert Katz

It is now well established that dietary omega-3ypokaturated fatty acids (omega-3 PUFAS)
can reduce the incidence and/or severity of mamcexs. The purpose of “Cellular and
Molecular Aspects of omega-3 fatty acids and Canwearkshop was to bring together

investigators from diverse backgrounds who would marmally have the opportunity to

interact to discuss the relationship between on8B&#FAs and cancer.

Possible modes of action for omega-3 fatty acidsudised at the workshop are briefly
summarized below.

Effect on membrane structure and functioThe focus on the structural effects of omega-3
fatty acids on membranes was on docosahexaena@EIA), the longest (22 carbons) and
most unsaturated (six double bonds) of the omegdtds fatty acid is rapidly incorporated
into membrane phospholipids, phosphatidylethanalas(PE), and cholines (PC) in tumor
cells and phosphatidylserines (PS) in neuronascélhce incorporated, DHA has a profound
effect on many membranes physical properties, dictupermeability, lateral diffusion, lipid
packing, and domain formation. Alterations in basiembrane properties in turn affect the
activity of resident proteins. The effect of omeydatty acids on the G-protein coupled
metarhodopsin, Raf-1 kinase, ion channels, tyroginases, adenyl cyclase, and class 1
major histocompatibility complex protein.

Effect on cell biology:DHA (fig.3) was reported to be involved in prograeuncell-death,
increasing apoptosis in tumor cells, yet preventpgptosis in neuronal cells. Perhaps this
discrepancy is due to DHA accumulate primarily iRt and PC in the tumor cells and PS in
neuronal cells. Another suggesting role for DHA wasompetitor of arachidonic acid (fig.4)
for cyclooxygenase (COX-2) and 5-lipoxygenase, cauy eicosonoid synthesis and
depressing the growth of some cancers. Over expres$ COX-2 was anti-apoptotic and
therefore tumorigenic.

CO0H

4,7,10, 13, 16, 19-docosahexaenoic acid (DHA)

P SR S SR o=,
— e T
4
Arachidonic acit’
Effect on transcription/ translation The effect of DHA on endothelial cells was attridito
reduction of COX-2 protein expression and enzymigviac by transcriptional regulation
likely to involve NF-kB activation.

As source of lipid peroxidation productdhe long chain PUFAs were shown to be highly
susceptible to lipid per oxidation. In breast cancell lines, it was reported that DHA

increased toxicity of anthracyclins(agents thategate oxidative stress)and increased lipid
peroxides and that both were inhibited by the amdient vitamin E.Anti-cancer agents that
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have high peroxide generating potential(e.g., doBicin and epirubicin)were shown to
enhance cytotoxicity with DHA but not with oleicidc Tumor growth was related to the
generation of 13-hydroxy octadecadienoic acid (I3EHE) and was reversed by a
lipoxygenase inhibitor.

Effect on metabolism PUFAs regulate the abundance and activities of PR#dRoxisome
proliferation activated receptor) and SREBP (steesponse element binding protein), both
involved in the balance between hepatic fatty sgsidi storage and oxidation. The
importance of fatty acid binding proteins (FABPs)regulating cellular processes, perhaps
through transporting the omega-3 fatty acids tontneleus was also discussed.

As components of novel anti-cancer drugk was reported that dietary fish oils improve
responsiveness of human mammary carcinoma to chenamy with doxorubicin,
mitomycin, and cyclophosphamide, probably by enlmnenembrane permeability to the
drugs. It was predicted that nutritional omegasprove the therapeutic index of these three
drugs by enhancing pharmacological effects but dgolowering host toxicity. It was
demonstrated that omega-3 fatty acids may playleaimtreatment of cachexia associated
with cancer and AIDS.

Recommendations made by AICR and other officialaoigationsare that energy from
dietary fat should be30% of the totabnergy intake. Research indicates that the type of
dietary fatis also important for normal growth and developmeemd fortreatment of cancer
and other diseases. The ratio of (n-6)n@) fatty acids seems to be critical in some sake
isrecommended that cancer patients and healthy pshpldd consumihe recommended Al
for polyunsaturated fatty acids [26].

Webb et al [33] tested Taxoprexin (a covalent cgaja of cis-docosahexaenoic acid and
paclitaxel, fig.5) against lung carcinoma in mice aats.
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Mochida et al [34], studied Capsanthin (derivedrfréapsicum annuum, fig.6) derivatives as
anti cancer agents in health food.

CAS Registry Number: 465-42-9

Ca0 Hss O3

B, xk-Caroten-6’-one, 3, 3’-dihydroxy-, (3R, 3'S,5'R)-
2,4,6,8,10,12,14,16,18-Nonadecanonaen-1-one, I9drbxy-2,6,6-trimethyl-1-cyclohexen-
1-yl)-1-(4-hydroxy-1,2,2-trimethylcyclopentyl)-4 83,17-tetramethyl-, (all-E)- (8Cl) ;
2,4,6,8,10,12,14,16,18-Nonadecanonaen-1-one, 19drbxy-2,6,6-trimethyl-1-cyclohexen-
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1-yl)-1-(5-hydroxy-1,2,2-trimethylcyclopentyl)-4 83,17-tetramethyl- (6Cl) ; Capsanthin
(7Cl) ; all-trans-Capsanthin

Kubota et al [35] suggested ketol-type unsaturdggty acids as anti cancer agents and
studied their enzymic manufacture. The enzymes wsed lipoxygenase and hydro peroxide
isomerase. Linoleic acid (2.5g) was treated witlvgnized corn in water at 20-39for one
hour to manufacture 0.3g of 13-hydroxy-10-oxo-trahs-octadecenoic acid and 0.5g of 9-
hydroxy-10-oxo-cis-12-octadecenoic acid. 13-hydr@Ryoxo-trans-11-octadecenoic acid at
20mg/day p.o. showed strong anti cancer activit3180-bearing mice.

Nakamura et al, [36] reported higher fatty acidsaacancer agents and anticancer agent
enhancers.

Anticancer agents contain MeCHR (g§HNCO,H (R=C1-5 alkyl; n=4-22) as active
ingredients. The fatty acids are also useful asecdrs for other anticancer agents. Ehrlich
ascetic tumor-bearing mice treated i.p. with 12hyktidecanoic acid at 10mg/kg/day for 5
days had mean survival dayS0 days, vs. 14.0 days, for controls. IC90 of bigoin and 12-
methyltetradecanoic acid against Ehlrich ascetioaucells was 70y/mL, for bleomycin
alone.

10-Methylundecanoic acid
12-Methyltridecanoic acid
14-Methylpentadecanoic acid
12-Methyltetradecanoic acid
14-Methylhexadecanoic acid

Wendel et al [37] reviewed anti cancer actions moiega 3 fatty acids. Omega-3 fatty acids
(w3-FA) were shown to attenuate growth and induceptmsis in a variety of human cancer
cell lines derived from colonic, pancreatic, préstaand breast cancer. In addition, recent
findings indicate thatr3-FA act synergistically with chemotherapeutic @égeand may also
be used to enhance tumor radio sensitivity. Theha@isms underlying the antitumor effects
of ®3-FA are complex. Incorporation ef3-FA in biological membranes alters the profile of
lipid mediators generated during inflammatory reaxs. Furthermorep3-FA act as ligands
of nuclear peroxisome proliferators activated réoepthat attenuate transcription of NB-
dependent genes. Thereby, the cyclooxygenaseskdgtandin E2-dependent production of
pro-angiogenic vascular endothelial growth factod &evels of anti-apoptotic bcl-2 and bcl-
XL are decreased. Eicosanoid-independent pro-afiopbathways include enhanced lipid
peroxidation, modulation of mitochondrial calciuranheostasis and enhanced production of
reactive oxygen species as well as activation d. pFhis review article will give a
comprehensive overview over the pleiotropic actiohe3-FA and will discuss the potential
of ®3-FA and derivatives like conjugated eicosapent@engid as important nutritional
adjuvant therapeutics in the management of vaiomsan cancer diseases and the impact of
nutritional®-3 FA on cancer prevention
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Pohl et al [38] examined the role of hydroxyl grezgmtaining fatty acids in anti-
inflammatory action, neuroprotection, bactericided aanticancer defense. However, the
mechanism of long-chain hydroxyl fatty acids (HRegnsport across plasma membranes is
still disputed. Two main hypotheses have been titaited: firstly, that protonated HFAs
traverse across the membranes spontaneously arohdég that the transport is facilitated
by proteinaceous carriers. Here, we demonstratettie protonated HFA are able to move
across planar lipid bilayers without protein assise. This transport step is accompanied by
the acidification of the buffer in receiving compaent and the pH augmentation in the
donating compartment. The latter contained lipassendoped with HFA. As revealed by
scanning pH-sensitive microelectrodes, the pH shuéurred only in the immediate vicinity
of the membrane, while bulk pH remained unchangedconcurrence with the theoretical
model of weak acid transport, the pH value at maxmproton flux was almost equal to the
pK of the studied HFA. Intrinsic pKi values weralaulated from the electrophoretic
mobilities of HFA-containing liposome’s and were45.6.5, 6.9 and 6.3 for 2-
hydroxyhexadecanoic, 16-hydroxyhexadecanoic, lZéwytlodecanoic, and 9, 10, 16-
trihydroxyhexadecanoic acid, respectively.

12-Hydroxydodecanoic acid

16-Hydroxyhexadecanoic acid

2-Hydroxyhexadecanoic acid

9, 10, 16-Trihydroxyhexadecanoic acid

Hydrogen ion, biological studies

Diphytanoylphosphatidyl choline (fig.7)

CAS Registry Number: 64626-70-6

CssHos N G5 P
3,5,9-Trioxa-4-phosphapentacosan-1-aminium,4-hygitéyN,N,12,16,20,24-heptamethyl-
10-ox0-7-[(3,7,11,15-tetramethyl-1-oxohexadecyl)exyner salt, 4-oxide

1,2-Diphytanoylphosphatidylcholine; Diphytanoylldgit; Diphytanoylphosphatidylcholine

) |
Me; " H—CH;—CH,—O0—P—O0—CH,

Me Me Me 0 a 0

] ]

MagCH— (CH 9) 3—CH— {CH 3 )3 —CH— (CH 3 ) 3— CH—CH;— C—O0—CH;—CH—O0—C——
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Kuhnt et al [39] reviewed Tran’s fatty acids in hamnutrition. This review comprises the
impact of Tran’s fatty acids (tFA) and conjugatedoleic acids (CLA) in the human
nutrition. The knowledge of the impact of the tigla between dietary tFA and the risk of
cardiovascular diseases, diabetes mellitus typ@ad, cancer increased in the last years.
There is increasing evidence that the effect$Afan human health differ among positional
trans-isomers. CLA show various metabolic propsrtimainly anti-carcinogenic, anti-
inflammatory, and anti-atherogenic, with potent aofpin humans.

Fukuzawa et al [40] examined the inhibitory effectsan ethanolic extract of the spores of

Ganoderma lucidum (Reishi Houshi) as the sporeaetstion the proliferation of various
human cancer cell lines by comparison with sevautthientic long chain fatty acids.
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Of the fatty acids examined, nonadecanoic acid ([@19howed the highest inhibitory
activity for HL-60 cell proliferation with IC50 vaks of 68 = 7uM followed by
heptadecanoic acid (C17:0, 120 +;28), octa- (C18:0, 127 + 4M) and hexadecanoic acids
(C16:0, 132 £+ 25uM), respectively. The corresponding unsaturatety facids containing
one double bond such as cis-10-nonadecenoic adiél: {{; cis-9-octadecenoic acid (C18:1),
cis-10-heptadecenoic acid (C17:1) and cis-9-hexauwsc acid (C16:1) were less effective.
The ethanolic extract of spores of G. lucidum wehewn by annexin-V FITC/PI double
staining to induce apoptosis of HL-60 cells in mikr way to cis-10-nonadecenoic acid
(C19:1). These unsaturated fatty acids probablybih tumor necrosis factor production
induced by lip polysaccharide in a mouse macropipagearation.

Yoo et al, [41] reported the isolation of fatty dsiwith anti cancer activity from Protaetia
brevitarsis larva.

In this study, biological active compounds werelated from Protaetia brevitarsis larva
(PBL) by dichloromethane extraction. The dichloathane extract from PBL was highly
cytotoxic to various cancer cells. From a silied golumn chromatography of this extract,
they obtained four fractions (F-2, F-4, F-5 and)Fhaving apoptosis-inducing activity.
These fractions induced DNA ladder and caspasgi@ation during apoptosis in colon 26
tumor cells. In"H and®3*C NMR and mass spectral analysis of the fractich$howing the
highest apoptosis-inducing activity, it was fouhdttthe fraction was composed of three free
fatty acids such as palmitic acid, (Z)-9-octadeteraxid and octadecenoic acid. These
results indicate that the dichloromethane extrdcPBL includes anti cancer components
composed of at least three fatty acids, and apisptoducing activity of the ext. was
mediated by caspase-3 activation in tumor cells.

Ghazala et al [42] studied the phycochemistry aioddtivity of ten freshwater algae from
Pakistan. Seven blue-green and three green algee seflected from various freshwater
habitats of Sindh (Pakistan) during Jan. 1997 -.0889 and investigated. Their methanol
extracts revealed 17 saturated, 2 monoynoic, 12 oemwic, 5 di-unsaturated, 5 tri-
unsaturated and 6 polyunsaturated fatty acids (fAsifosterol and trans-phytol, which were
identified by GC-MS and NMR spectroscopy. Palngitblacid was the most commonly
occurring FA, while C15:0, C16:0, C14:1 and C18dswthe next commonly occurring acids.
The unsaturated acids were found in larger praport46.50-70.46%) than saturated FAs
(16.82-39.20%). The blue-green algae did not diffeich from green algae of Pakistan in
their FA-components. Their methanol extracts eixdibpoor antibacterial activity but strong
antifungal activities. They showed a significartiyfotoxic activity but non-significant
cytotoxic and insecticidal activities. The extradt Lyngbya hieronymusii enhanced anti
tumor activity from 20 to 45% with an increase imetconcentration of extract. Algae
belonging to three phyla (Cyanophyta, Chlorophgited Charophyta) revealed differences in
their FA-, sterol- and terpene-components as vgelhair bioactivities.

Shen et al [43] isolated the essential oils anty fatids from fly larva and studied their anti
tumor compositions. The title method comprisessteps of: (1) washing fly larva, vacuum-
drying at 30-40° and 0.01 MPa, pulverizing, andramting at 0-50° with 1-10 wt. times

organic solvent for 1-5 h, (2) separating solid #igdid phase, and evaporating the liquid
phase at 20-40° and 0.01 Mpa to obtain fly larvia @) mixing neutral lipase solution

(dissolving in pH 6.0-8.0 sodium hydrogen phosplete sodium dihydrogen phosphate
buffer solution) and fly larva oil at a volume @bf 1: 0.5-1.5), stirring and reacting for 1.5-
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3.5 h at 38-40°, and (4) separating oil phase, imgsWwith water for 2-5 times, and rotary-
evaporating at 30-40° and 0.01 Mpa to obtain ftydafatty acid. The fly larva oil and fatty
acid can be used for treating hepatic carcinomdn@uary carcinoma, gastric cancer,
leukemia, mammary cancer, ovarian cancer and @ mécinoma.

Shuto et al [44], studied antitumor agents cont@mhospholipids nucleoside derivatives.
Antitumor agents containing:RCH,CH (OR;) CH,OP (O) (OH) ONs (I; R R, = long-
chain fatty acid residue; Ns = 5-fluorouridin-5)-yr their salts as active ingredients. 5-
Fluorouridine was treated with Phospholipase D-Phofholipase D) and
dipalmitoylphosphatidylcholine in an acetate buféemtaining CaGl at 45° for 3 h with
stirring to manufacture 50.5% | (R1, R2 = palmitdyks = 5-fluorouridin-5"-yl) (Il). 1l was
administered to mice bearing leukemia P-388 caromat 30 mg/kg i.p. 5 times a day for 3-
5 days to show antitumor activity resulting in Z8%. increase in life span. Il at 150 mg/kg
showed no acute toxicity.

Acyl derivatives of epigallocatechin gallate as #unmor agents: The epigallocatechin
gallate derivatives were prepared by introducin@-QQ fatty acid group with lipase from
Alcaligenes in organic solvents. The Antitumor effeof the derivatives were tested against
human tumors in vitro and in mice. For examplehsan epigallocatechin-gallate palmitate
(Epalm) showed the outstanding anti cancer effébi.

Dietary flaxseed has been shown to prevent azoxymet (AOM)-induced colorectal
cancers in male Fisher rats. The present study dessgned to investigate the chemo
preventive effects of dietary flaxseed on the deweient of intestinal tumors in AYE mice.
Apc”™ mice were divided into five different groups, feith control (AIN-93M meal), corn
meal, and flaxseed meal, corn oil, and flaxseedwilplemented diets. Results showed that
dietary flaxseed significantly decreased (P < Of@®)or multiplicity and size in the small
intestine and colon as compared to control, cagatéd groups. Intestine, colon, and serum
samples of corn-treated groups showed higher |lefeis-6 fatty acids, whereas the flaxseed
treated groups exhibited higher levels:of3 fatty acids. Lignans were detected in the serum
intestine, and colon samples for flaxseed meal gr@0OX-1 and COX-2 expression in the
colon samples from the flaxseed meal group weneifgigntly lower (P < 0.05) as compared
to the corn meal group. Dietary flaxseed may bemzhereventive for intestinal tumor
development in Ap&" mice possibly by increasing -3 fatty acid levels, lignans, and
decreasing COX-1 and COX-2 levels. [46]

Olive ail:

Scientists have discovered why eating a Mediteaandiet rich in fruits, vegetables and
particularly olive oil can help to protect womemrr developing breast cancer. The key is
oleic acid, the main component of olive oil.

Dr Javier Menendez, of Northwestern University Beigy School of Medicine in Chicago,
said oleic acid blocks the action of a cancer-capsincogene called HER-2/neu which is
found in about 30 percent of breast cancer patients

Doctors and researchers had been aware that eatfeggiterranean diet reduced the risk of
breast cancer and other illnesses such as headsdisBut until now they did not know how.
Menendez and his colleagues in the United StatdsSaain studied the impact of oleic acid
in laboratory studies of breast cancer cells.
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"We are able to demonstrate that the main comparfasitve oil, oleic acid (fig.8), is able to
down-regulate the most important oncogene in bieaster," Menendez explained.

CH3 (CH2)7CH=CH-(CH2)7COOH, (9-Octadecenoic acid)
(Oleic acid) 8

"The most important source of oleic acid is olive"orhey found that oleic acid not only
suppressed the action of the oncogene, it alsoowagr the effectiveness of the breast cancer
drug Herceptin, a targeted therapy made by Swisg nraker Roche Holding AG that works
against the HER-2/neu gene. Breast cancer patitisHER-2/neu positive tumors suffer
from an aggressive form of the disease and haw®aprognosis.

"There is no evidence at all that olive oil is [mkisaid Menendez, who reported his findings
in the journal Annals of Oncology, explained.

Olive oil contains alpha-tocopherol, (vitamin E), appreciable amounts. Vitamin E is non
toxic, fat soluble vitamin. A large number of retamimal and human studies, both in vivo
and in vitro, have shown that vitamin E effectivgisotects against the development of a
number of cancers, such as oral, colon, skin, Iluagd breast cancer.
A study published in the January 2005 issue of An0&Oncology has identified oleic acid,
a monounsaturated fatty acid found in olive oilhasing the ability to reduce the affect of an
oncogene (a gene that will turn a host cell intcaacer cell). This particular oncogene is
associated with the rapid growth of breast cangerots. The conclusion of the researchers
was that oleic acid when combined with drug therepgouraged the self-destruction of
aggressive, treatment-resistant cancer cells tlessraying the cancer. Olive oil has been
positively indicated in studies on prostate and oemetrial cancers as well.
Unlike other fats, which are associated with a &igtisk of colon cancer, olive oil helps
protect the cells of the colon from carcinogensstAdy published in the November 2003
issue of Food Chemistry Toxicology suggests thatahtioxidants in olive oil reduce the
amount carcinogens formed when meat is cooked.

Fish oil beneficial for human bodyFish oil has a sound influence on body health ohui
being and it has also the capability to resist &l &ws ameliorate various conditions of
disease occurring on the human body. The traditibeehniques regarding treatment of
human diseases by fish is now-a-days a subjeeseiarch.

Recent research shows that fish oil containing @¥®&gpntty acid can reduce the risk of
occurrence of various deadly diseases which aree mtmvastating drastically the human
health. Human body needs polyunsaturated fatty sa¢PlUFA) of the n-6 and n-3
configurations but they are not synthesized byhiimans and so must be obtained from the
diet. The most common PUFAs are linoleic acid, sagentaenoic acid (EPA, fig.9) and
docosahexaenoic acid (DHA).Fish oil contains adisthacids. Fish oil have been found to aid
in preventing or ameliorating coronary heart diseastroke, lupus, nephropathy (kidney
disorders), Crohn’s disease, breast cancer, peostaicer, colon cancer, hypertension and

rheumatoid arthritis.
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Eicosapentaenoic acid (EPA)
9

Fish consumption helps prevent prostate cancdBTOCKHOLM, SWEDEN). Several
studies have shown an inverse relationship betwédrod levels of fish oils
(eicosapentaenoic acid [EPA] and docosahexaendit [BXtHA]) and the risk of prostate
cancer. A study just completed by medical reseaschethe Karolinska Institute confirms
this association. The Swedish study involved 313&irsp of male twins born
between 1886 and 1925. The participants compleied frequency questionnaires in 1961
and 1967 and were then followed up for 30 yearsDBgember 31, 1997 the researchers had
recorded 466 diagnoses of prostate cancer (340dia¢s). The average age of diagnosis was
76.7 years. After adjusting for other known risktéas the researchers conclude that men
who never eat fish have a two- to three-fold higtsk of prostate cancer than do men who
eat moderate to high amounts. The researchers asimphthat only fatty fish such as salmon,
herring and mackerel, which contain high amountsroéga-3 fatty acids (EPA and DHA),
would be expected to be beneficial [47].

Fish oils help prevent prostate cancefAuckland, New Zealand). Medical researchers in
New Zealand provide convincing evidence that ameiased consumption of fish oils helps
reduce the risk of developing prostate cancer. rT$teidy involved 317 men who had been
diagnosed with prostate cancer during 1996-97 &0dadje-matched controls. Blood samples
were obtained from all participants and the erytiite (red blood cell) phosphatidylcholine
fraction of the plasma was analyzed for EPA (eipestaenoic acid) and DHA
(docosahexaenoic acid), the two main componeriisiobils.

Evaluation of the collected data showed a clearetation between blood level of EPA and
DHA and the presence of prostate cancer. Studyicjgemts with levels in the highest

quartile were found to have a 40 per cent loweiderce than participants with levels in the
lowest quartile. This relationship held true evehew adjusted for age, height, use of
NSAIDs (non- steroidal anti-inflammatory drugs),cemeconomic status, and estimated
intake of lycopene and polyunsaturated fats.

The researchers also found that men with low sec@romic status, a low intake of
lycopene, and non-regular use of NSAIDs were midedyl to develop prostate cancer. They
did not, however, find any correlation between -sedfported intake of EPA and DHA
indicating that food frequency questionnaires aseam accurate method for estimating fish
oil intake. The researchers speculate that fisk mihy prevent the progression of prostate
cancer by inhibiting the biosynthesis of eicosaadidm arachidonic acid [48].

Fish oil recommended for Colon cancer patient8 highly dietary fat intake increases the
risk of colon cancer. The correlation is particlylastrong in the case of animal fats. It has
been concluded that the consumption of fish arfddishelps protect colon cancer in its later
stages, but doesn't affect the initiation stageshFoils exert their protective effect by

inhibiting the formation of prostaglandin PGE2 whidas been associated with the
development and progression of colon cancer. A highke of fish oil counteracts the

detrimental effects of a high animal fat consumptio

Fish oil lowers lung cancer riskLung cancer is one of the leading causes of cateath in

many developing countries. It is seen that consiompif cooked or raw fish decrease to half
the probability of occurrence of lung adenocarciaothis now believed that a high intake of
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omega-6 fatty acids stimulate the growth of lungoeat where as omega-3 fatty acid suppress
the growth of cancer cell. It has been experiméniaktified that DHA, a main component
of fish oil, is highly effective in inhibiting thgrowth of human melanoma cells. Optimistic
scientists are even of the opinion of warrantingliaical trial of DHA as an adjuvant to
current surgical and chemotherapeutic intervention.

Fish oils in cancer prevention (Stockholm, Swed&egveral test tube (in vitro) and animal
experiments have clearly shown that the long-cloaimega-3 polyunsaturated fatty acids
(PUFAs) eicosapentaenoic acid (EPA) and docosaheixaeacid (DHA), the main
components of fish oil, help inhibit the promotiand progression of cancer. Their beneficial
effect is particularly pronounced in hormone-demsmdcancers such as breast and prostate
cancer. Some, but not all, epidemiologic studiaglaso found a beneficial effect.

Researchers at Sweden’s famous Karolinska Institate just published a comprehensive
review of the current knowledge regarding the rofePUFAs in carcinogenesis. They
conclude that omega-3 PUFAs are protective agaiaster progression, while omega-6
PUFASs, notably arachidonic acid and its derivativieslp promote the growth of cancer.
They believe the n-3 PUFAs exert their beneficfidas in several different ways:

They suppress the synthesis of pro-inflammatorgsginoids from arachidonic acid and thus
produce an overall anti-inflammatory effect.

They positively affect gene expression or the @ddiv of signal transduction molecules
involved in the control of cell growth, differenti@n apoptosis, angiogenesis and metastasis.
They suppress excessive production of nitrogeneodidD) during chronic inflammation and
thereby help prevent DNA damage and impaired DNz#aire

They decrease estrogen production and thus redueeestrogen-stimulated growth of
hormone- dependent cancer cells.

Fish oils improve insulin sensitivity and cell merabe fluidity and may help prevent
metastasis through these effects.

Free radicals and reactive oxygen species produncedlls may attack PUFAs resulting in
the formation of more free radicals, specificallydio peroxides. The hydro peroxides, in
turn, may damage DNA ultimately leading to cancEhese effects have indeed been
observed in some in vitro experiments, but notatual human beings. Many studies have
shown that fish oils actually retard aging and sapp so- called free radical diseases such as
atherosclerosis and cancer. Other studies haversiioat a daily EPA + DHA intake in
excess of 2.3 grams decreases the production ef fiqide, a potent cancer promoter. At
least one in vitro and one animal experiment havseoved that EPA + DHA kill human
breast cancer cells via the formation of hydro peles, but that this effect is strongly
inhibited by vitamin E. Thus, at this point, itnst entirely clear whether EPA + DHA exert
part of their beneficial effect through an increasea decrease in the production of free
radicals and reactive oxygen species. The resaarobeommend more work in this area, but
emphasize that the major benefits of fish oils ptp are associated with their ability to
inhibit the synthesis of arachidonic acid-derived-inflammatory eicosanoids. The Swedish
researchers also confirm that fatty, cold-watdr fise the best sources of EPA and DHA and
that the conversion rate of alpha-linolenic acidx$eed oil) to EPA is very low, even in
healthy humans-probably in the order of 2-5% [4%]ere is now also considerable evidence
that fish oil consumption can delay or reduce tumdevelopment in breast cancer. Studies
have also shown that a high blood level of omedgit$ acids combined with a low level of
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omega-6 acids reduces the risk of developing bremster. Daily supplementation with as
little as 2.5 grams of fish oils has been founcedif/e in preventing the progression from
benign polyps to colon cancer and Korean reseasaieeently reported that prostate cancer
patients have low blood levels of omega-3 fattylaci

Bathen et al, [50] reported that omega-3 fatty saidppress growth of SW620 human colon
cancer xenografts in nude mice.

The purpose of this study was to examine the infteeof fish oil on growth of colon cancer
in nude mice. Materials and Methods: Xenograftsewsitiated in mice receiving a standard
diet or diets modified with corn or fish oil. Aft@& weeks, mice were sacrificed; tumors were
removed and processed for lipid analysis, histagagy and high resolution magic angle
spinning magnetic resonance spectroscopy. Reddiks:modified with fish oil suppressed
tumor growth. Xenografts from mice receiving fisii bad higher levels of omega-3
polyunsaturated fatty acids (PUFAs) with concontiteeduced levels of omega-6 PUFAs.
Furthermore, these xenografts had significantlydolevels of phosphocholine. Overall the
results indicated less aggressive tumor growthigemeceiving a fish oil diet.

So, in today’'s world of consciousness of human theadne cannot underestimate the
immense importance of consumption of fish oil byefiag a view regarding it's role to
combat and ameliorate various deadly disease. étagsiare also proscribing the inclusion
of fish oil in the diet so as to form a perfectntignally balanced diet.

Shark oil: In the April 1996 issue of Life Extension Magazitiee benefits of shark liver oil
and its primary ingredient, alkyl glycerols wer@aoeted. New findings validating the disease
prevention and treatment effects of alkyl glycespBuggesting this Shark liver oil extract
may soon be integrated into mainstream medicinkylAjlycerols were first isolated by a
physician in Sweden named Dr.Artrid Brihult. Shesvigeating children with leukemia, with
little success. Because white blood cells are predun the bone marrow, she started to feed
the sick children bone marrow from calves. The ltestithe bone marrow feeding was a
marked improvement in the children’s immune systamd white blood cell counts. So Dr.
Brohult set out to find out the active ingrediemtiione marrow and isolate it. With the help
of her husband Dr.Sven Brohult, it was determirted alkyl glycerol’s were responsible for
the immune system enhancing effects. These sampatords are found in the livers of cold-
water Sharks, like the Greenland Shark. The Shagdeneral has gained a lot of popularity
because cancer occurrence is very rare in ShahkeseXistence of alkyl glycerol in their liver
may be one reason for the natural immunity to cemce

Alkyl glycerol’s are glycerol ether lipids that an@turally occurring in hematopoietic (blood
forming) organs such as bone marrow, spleen aed liv

The biologic effects of shark liver oil includerstilation of blood leukocyte and thrombocyte
production as well as the activation of macrophagd anti-tumor activity. Other effects
include the ability to protect against radiatiommdaye during radiation therapy for various
types of cancer. In a study published in the JduofiaCell Physiology (February 1999),
researchers studied the cell differentiation-prongptpotential of a particular type of
alkylglycerols on human colon cancer cells. Therstitsts wanted to observe the ability of
alkylglycerols to change the biological makeup ofrtan colon cancer cells. Alkylglycerols
were shown to "Promote a more benign or differéatigphenotype in colon cancer cells."
Treatment of the cancer cells with alkylglycerolssulted in a reduction of cellular
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proliferation and a reduced capacity for cellularasion. In other words, alkylglycerols led
to lowered cancer cell reproduction and a redutddyaof the cancer cells to invade healthy
cells. The authors concluded that alkylglycerolsgess both cancer preventative properties,
as well as cancer treatment effects. In a studylighdd in the Journal of Alternative &
Complementary Medicine (Spring 1998), researchetslled the many biologic actions of
shark liver oil alkylglycerols. It was pointed otltat shark liver oil has been around for 40
years and has been used as both a preventativaharapeutic agent. Not only have
alkylglycerols been used to treat leukemia, asiéndase of the children in Sweden, they have
also been used to prevent radiation sickness steghifnom radiation cancer treatments.
Furthermore, the high level of alkylglycerols tlist naturally within any given tumor cell
has lead scientists to postulate that this is neagrbapparent attempt of the body to control
cell growth. In another study referred to in thégpr, researchers found that the activation of
protein kinase C, an essential step in cancergeeWth, can actually be stopped or inhibited
by alkylglycerols. In addition, it's been suggestidt alkylglycerols directly act on the
macrophages (large immune cells that gobble upecacells). Overall, alkylglycerols are
able to stimulate the macrophage to secrete ovesuiistances concerned directly or
indirectly with the immune system. Some of thedestances, the interleukins, are powerful
immune system fighters that interact with lymphesyt

Coconut oil: Coconut oil is a colorless to pale brownish yellow with a melting point
ranging from 23 t0267%.The glycerides of coconut oil are invariably a tare of one, two,

or three fatty acids. Though coconut oil is knoventaglyceride or lipid, it also contains
minor proportions of mono and diglycerides and haghest content of glycerol (upto
15%).Glycerol is a carbohydrate with chemical cosifon similar to that of simple sugar.
So, now, it is clear that with coconut oil as atalig fat, the actual intake of fatty substances
is much less than that with same quantity of amgioactual intake of any other oil.

A study done in a two groups of community living New Zealand who consume a large
number of coconut oil has proved that they have nacidents of hypercholesterolemia and
heart attack. According to Prior, Davidson et & tgroups of Polynesians from Cook
Islands derive 35% and 27% of their calories fromsonut oil but their mean cholesterol
values are low, i.e. 153 mg% and 195 mg% respdgtifReevalence of heart attacks also is
low in these groups compared to the usual New Aegbtapulation.

In a study in the Philippines, 10 medical studéested diets consisting of different levels of
animal fat and coconut oil. When the ratio of arlifiad and coconut oil at ratio of 1:1, 1:2,
1:3 no significant change in cholesterol but wheimmal fat level increased total calories
reached 40% and blood cholesterol increased. Tinily sndicated that not only did coconut,
had no effect on cholesterol levels, it even redube cholesterol elevating effect of animal
fat.

Coconut oil has also, approximately 6-7% caprida€apric acid (fig.10) has a similar
beneficial function when it is formed into monodapin the human or animal body.
Monocaprin has also been shown to have antivifatef against HIV and is being tested for
antiviral effects against herpes simplex and aotév@l effects against Chlamydia and other

sexually transmitted bacteria. (Reuters, Londore 2fh 1999).
O

HD/U\/\/\.M
(Capric acid, GoH200,)
10
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Table 1. Estimated amounts of cholesterol in vegetable oilsand animal fats

Oil/tat Range (parts per million
coconut 5-24
Palm kernel 9-40
sunflower 8-44
palm 13-19
Soy 20-35
Corn seed 28-108
Rape seed 25-80
corn 18-95
Beef tallow 800-1400
butter 2200-4100
Lard 3000-4000

(Source: Inform, Vol. 13, 2002)

To be diagnosed with cancer sounds more like ehdsaitence. So many people lose hope
and spend their remaining life on earth in despad regret. But some refuse to give up and
seek all possible cures. Virgin coconut oil is cnee that can save the life of cancer patients.
Every human being has cancer cells in their bodigshot all are diagnosed with the deadly
disease. This is because people with a healthy mensystem destroy these harmful cells
before they spread and cause problems to variats lethe body. The white blood cells of
the immune system defend the body against thekattialsarmful microorganisms. However
when too many microbes invade the body the WBCsthadmmune system weakens and
this triggers the development of cancer cells.

A study was done to a group of rats that were cbaltgiinduced with colon cancer. Various
dietary oils like corn, safflower, olive and cocomils were fed to the rats to determine their
effect on the body. At the end of the study, this veere fed with olive oil and coconut oil
had the lowest incidence of tumor in the intestifidge medium chain fatty acids (MCFAS)
component of coconut oil has antimicrobial progeriso it effectively prevents the spread of
cancer cells and enhances the immune system. theargtudy done by L. A. Cohen and his
colleagues, animals were chemically induced witkabt cancer. They found out that the
animals that were given coconut oil did not devetomors while those animals that were
given other dietary oils develop tumors. Virgin onat oil is probably the cure that will give
hope to all cancer patients.

Soybean oil:Beans are classified as pulses where as soybeataasified as oilseeds. It is
a versatile bean having a diverse range of uses.

The oil and protein content together account foouat60% of dry soybeans by weight;

protein at 40% and oil at 20%.The remainder coasi$t35% carbohydrate and about 5%
ash. The major unsaturated fatty acids in soy lmhatriglycerides are 7% linolenic acid,;

51% linoleic acid; and 23% oleic acid. It also @ns$ the saturated fatty acids 4% stearic
acid and 10%palmitic acid. Soybeans also contagnigbflavones genistein and daidzein,
types of phytoestrogen, that are considered by sarréionists and physicians to be useful
in the prevention of cancer and by others to beiwagenic and endocrine disruptive. The
dramatic increase in soy food sales is largelyitgddo the Food and Drug Administration's
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(FDA) approval of health claims for soy in whicludies are conflicting to their cholesterol
lowering ability(Cornell University Food and Brahdb Article)

Research has shown that soybean products contan dancer preventive chemical
agents.1)Protease inhibitors, which hold off adtoraof the specific oncogenes that cause
cancer .,2) phytate, which binds iron in the intest to prevent it from generating free
radicals resulting in cancer;3) phytosterols, whigtutralize the breakdown of cholesterol
and reduce the development of colon tumors andcdmaer;4) saponins, which stop cellular
mutations that could inevitably lead to cancers®flavones, which are plant estrogens with
strong inhibiting effects in hormone related matigoies such as prostate, ovarian, cervical
and breast cancers.

Cows' Milk Fat Components as Potential Anticarcinegic Agents[51]. The considerable
emphasis placed on cancer research during the2pasthas resulted in remarkable insight
into the moleculabiology of the cell and improved treatment of canwe surgeryradiation
and chemotherapy. There have been pronounced eegalindeath from some cancers,
notably Hodgkin's disease, Burkitygnphoma, lymphocytic leukemia, testicular canced a
a rangeof childhood carcinomas. However, there is litth@kge in survivalates for patients
with the most common types of invasive andtastatic carcinoma of the epithelia of the
breast, lung, or pharynxpancreas, colon, bladder and prostate [52]. A vevief
epidemiologic studies suggests that about 35% méeradeathare attributable to diet with a
range of 20 to 60% for the variosiges [53]. The food we eat contains componentsrtizey
either help cause or help prevent cancer. The atratuof natural components with cancer
preventionproperties in food is now an important element wérall cancer prevention
strategy. Recent research shows that milk fat aoht@number of potentiahticarcinogenic
components including conjugated linoleic asisghingomyelin, butyric acid and ether lipids.

Conjugated linoleiacid inhibited proliferation of human malignant @rebma, colorectal,
breast and lung cancer cell lines. In animalseduced théncidence of chemically induced
mouse epidermal tumors, mousee stomach neoplasia and aberrant crypt foche riat
colon.In a number of studies, conjugated linoleic actdpear-physiologicatoncentrations,
inhibited mammary tumor genesis independeottiyne amount and type of fat in the diet.

In cell culture studies, physiologic concentratianfs CLA inhibited the proliferation of
human malignant melanoma, colorectld breast cancer cells [54], and three lung
adenocarcinomeell lines, but not a glioblastoma cell line [58echanisms by which CLA
influences carcinogenesis, althoughll studied, are largely unresolved, and may \ary
differentsites, age, duration of exposure and stage ofraagenesisvarious studies suggest
that CLA may act by antioxidant mechanisiii®, 57], prooxidant cytotoxicity [55],
inhibition of nucleotide synthesis [54], reductiofiproliferative activity [58Jand inhibition

of both DNA-adduct formation [59, 54] and carcinogetivation [60].

In vitro studies showethat the milk phospholipids, sphingomyelin, throughbiologically
active metabolites ceramide and sphingosine, [ja@ates in threemajor antiproliferative
pathways influencing on cogenesis, namémibition of cell growth, and induction of
differentiation andapoptosis. Mice fed sphingomyelin had fewer colamdrs and aberrant
crypt foci than control animals. A unique featufenalk fat from ruminant animals is the
presence of butyric acid. Butyrate is a potenthbitbr of proliferationand an inducer of
differentiation and apoptosis in a number caincer cell lines [61, 62 and 63]. At the
molecular level, butyrate causes histtiyperacetylation and DNA hypermethylation. Both
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of these eventare associated with down-regulation or inactivaixdroncogenexpression.
Butyrate may also play a role in the preventiortushor invasiveness and metastasis by
inhibiting urokinase, a facilitataf malignant cell penetration to the substratum.[@dout
one third of all milk triacylglycerolsontain one molecule of butyric acid, a potent litor

of proliferationand inducer of differentiation and apoptosis inidenrange oheoplastic cell
lines. Although butyrate produced by colonic fermagionis considered important for colon
cancer protection, an animstudy suggests dietary butyrate may inhibit mamntamgor
genesis [65].

The dairy cow also has the ability to extract othetentialanticarcinogenic agents suchfas
carotenef-ionone and gossypfibm its feed and transfer them to milk.

Although milk fat contains a number of potentiatiearcinogenic compounds, is there any
evidence to suggest that it resestricting effect on cancer development? Theeeaafew
studies in which milk fat or butter was comparedcaorically with vegetable oils or
margarines in animahodels of carcinogenesis.

Yanagi et al. [66] fed female mice after weaninthei a basal diet or that diet enriched with
20% butter, margarine (@glinoleic acid/100 g fatty acids) or safflower.dilhe incidencef
spontaneous mammary tumor development, mainly adecimomaswas significantly less
in the butter-fed group (21%) than in thergarine- (43%) and safflower oil- (44%) fed
groups. Similadiets were then fed to female rats from 1 wk befomr®or inductionwith
DMBA. The percentage of mammary tumor incidence \aasfollows:basal diet (which
contained only 4.9% fat) 44%, butter 36%, margaB&o and safflower oil 46%. To
determine if the inhibitory effectf butter on mammary tumor development was dueitio m
lipids, Yanagi et al. [67] fed rats under similar condisagithera basal diet (4.6% fat) or the
basal diet supplemented with driedhole milk (8.9% fat), skim milk (3.9% fat) or milk
cream (20.8%at). In this case, rats fed the high milk fat erediet didnot have enhanced
tumor development (42.3%) compared with fatsthe basal diet (42.3%), dried whole milk
diet (60%) or theskim milk diet (52%). Next, Yanagi et al. [68] fadts a basatliet
supplemented with margarine (60 g linoleic acid/Xp@atty acids) at the 5, 10 and 20%
levels. This resulted in a mammadwynor incidence of 40, 70 and 80%, respectively.ewh
20% butterreplaced 20% margarine in the diet, rats had a samificantlylower tumor
incidence of 70%. However, total tumor numbers {89 48), average tumor numbers
(6.19 vs. 3.42) and average tundoameter (11.6 vs. 9.6 mm) were significantly lowethe
buttergroup. Cope and Reeve [69] recently demonstraiat] tomparedvith butter and milk
fat, polyunsaturated margarine and sunflosérenhanced both ultraviolet (UV) light and
UV light/DMBA-inducedphoto carcinogenesis in a hairless mouse model.

These animal models, in which high total fat intékelf is a risk factor for colon cancer [70]
and mammary cancdirl], clearly demonstrate that milk fat-based dipteducefewer
tumors than polyunsaturated vegetable oil-basead.die

Potential cancer chemo preventive agents from mtsdaf vegetable origin are actively
being evaluated. It is feasible ttstme of these compounds may be transferred to lilk

feedingproducts such as vegetable or cannery waste amd lsp@vergrains to dairy cows.
These compounds, and those discussed above, msynacgistically to prevent cancer.

Conclusion
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Good nutrition is especially important for peopléhacancer. Eating well means eating a
variety of foods that provide the nutrients we ne&zanaintain health while fighting cancer.
These nutrients include protein, fat, carbohydratéamins, water and minerals. Fat is an
important nutrient in our diet and helps maintaiany of our normal body functions. With
out some fat in our diets the body cannot makésaliecessary repairs and deficiencies of the
fat-soluble vitamins A, D, E and K can develop. STteview explains the possible prevention
of cancer by including important fats in our dietdaproves to be significant for further
research on fats and cancer prevention.
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