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Abstract: Vitamin E is known as a substance with powerful antioxidant proprieties in vivo, along her vitaminic function,
her intake reducing the oxidative stress produced by free radicals generators (ORS, etc): ionizing radiations, toxic
compounds from air, water, food, etc. It’s well known her effect in numerous human affections, more or less; studies are
done over the role & effects in other diseases: diabetes mellitus, cancer, etc. Aim: These researches are following to
determine vitamin E effect in carcinogenesis associated OS and so with cancer, vitamin being used as food additive in
diet for cancer patients (particularly head and neck cancers used in our study). Following OS reduction, obtaining so, an
general status amelioration to subjects, associated with disease, in parallel with specific treatment recommended by medic
(chemo- or radiotherapy). We supplementing with vitamin E the food, in calculated doses based on literature studies, with
measurements of biochemical parameters in biological fluids from patients as integral blood, serum, plasma and urine —
general: glucose, calcium, cholesterol, HDL-cholesterol, triglycerides, creatinine — OS specific: MDA, GSH, SOD, CAT,
vitamin E, etc. We use an healthy subjects witness lot which receive an placebo and an witness lot with vitamin E, an
subjects lot with cancer receiving an placebo and one with our vitamin E doses, biochemical analysis results up obtained
being interpreted, resulting conclusions conducting us to the steps to follow, correlated with results. Expected effect is
that one of carcinogenesis (cancer) associated OS reduction, with benefic effects on patient general status.

INTRODUCTION

Vitamin E is known to be an substance with powerful antioxidant properties in vivo, her intake reducing the oxidative
stress originated from free radicals generators (ORS - oxygen reactive species, etc.), ionized radiations, toxic compounds
from air, water, food, etc. (Fig. 2, 3). Is certified already, more or less, her effect in different human diseases, studies
being conducted over vitamin E implications and roles in other diseases like cancer, diabetes mellitus, cellular aging,
atherosclerosis, heart conditions, chronic hepatitis, viral hepatitis, neurons-degradation, etc. (10, 16, 17, 18, 19, 20, 21).
Vitamin E act as an antioxidant in vivo through an mechanism which implies an break point in the chain of radical
reactions based on ORS, through her phenol head as also her fytyl chain, vitamin E being recognized as the most
important lipophile antioxidant from organism, especially through donor capacity of 6-OH group, but not only (18, 41).
Her deficiency in cellular membranes conducting to an high fragility of those for ORS, as to other free radicals (majority
of them being highly liposoluble). From here we extract the necessity of an antioxidant protector mechanism on the level
of different cellular membranes, which include vitamin E, and other compounds (Q10 coenzyme, retinol, omega-3 PUFA
etc.). Vitamin E presents herself as two major forms tocopherols and tocotrienols, each ones with 4 variations: a-
tocopherol, P-tocopherol, y-tocopherol, J-tocopherol, respectively a-tocotrienol, B-tocotrienol, y-tocotrienol, o-
tocotrienol, last 4 with 3 double bonds in fitil chain (17, 18, 30, 37, 41)(fig.1).
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tocopherols

Fig. 1. Vitamin E: variations and nomenclature

A, R1=R2 =R3 =Me, known as a-tocopherol, is designated as a-tocopherol or 5,7,8-trimethyltocol; R1 = R3 = Me; R2 = H, known

as B-tocopherol, is designated as B-tocopherol or 5,8-dimethyltocol; R1 = H; R2 = R3 = Me, known as y-tocopherol, is designated as y-
tocopherol or 7,8-dimethyltocol; R1 = R2 = H; R3 = Me, known as 3-tocopherol, is designated as d-tocopherol or 8-methyltocol.

B, R1 =R2 =R3 =H, 2-metil-2-(4,8,12-trimetiltrideca-3,7,1 1 -trienil) chroman-6-ol, is designated as tocotrienol; R1 = R2 =R3 = Me,
formal known as (1 or {2-tocopherol, is designated as 5,7,8 trimethyltocotrienol or a-tocotrienol. Name as tococromanol-3 is used to;

R1 =R3 = Me; R2 = H, formal known as €-tocopherol, is designated as 5,8-dimethyltocotrienol or B-tocotrienol; R1 = H; R2 = R3 = Me,

formal known as y-tocopherol, is designated as 7,8-dimetiltocotrienol or y-tocotrienol. Name as plastocromanol-3 is used to; R1 =R2 =H;
R3 = Me is designated as 8-metiltocotrienol or d-tocotrienol (30, 37).

We could represent the protector mechanisms of the cell against ORS in normal physiological conditions, which in
oxidative stress conditions are overwhelmed by the huge amount of ORS and the generation speed of those (18)(Fig. 2):
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Fig.2. Cellular physiological OSR sources and neutralization pathways in normal conditions and pathological (18, modified)

Specialty literature study permitted us to extract some values quasi accepted in a lot of countries around globe,
concerning the maximal intake of vitamin E (as a-tocopherol) for an adult respectively ~ 10 mg/day adult (8 mg/day
woman, 12 mg/day man, maxim 15 mg/day, see Table 1) (1):



Analele Stiintifice ale Universitatii ,,Alexandru Ioan Cuza”, Sectiunea Genetica si Biologie Moleculara, TOM IX, 2008

Table 1
RDA for man’s alpha-tocopherol (vitamin E)
19-30 years 15 mg (34,9 umoli) / day
31-50 years 15 mg (34,9 pmoli) / day
51-70 years 15 mg (34,9 umoli) / day
>70 years 15 mg (34,9 umoli) / day
RDA for women’s alpha-tocopherol (vitamin E)
19-30 years 15 mg (34,9 umoli) / day
31-50 years 15 mg (34,9 umoli) / day
51-70 years 15 mg (34,9 pmoli) / day
>70 years 15 mg (34,9 umoli) / day

RDA = Recommended Dietary Allowance, from “Dietary Reference Intakes for Vitamin C, Vitamin E, Selenium,
and carotenoids (full report), (2000), National Academy Press, Washington D.C.”, modified

Vitamin E in cancer

From a long time ago was supposed that a lot of cancer types are as result of DNA deterioration

cause by free radicals, ipothesis demonstrated later experimentaly on different types of cancer
(Fig. 3) (18, 22, 38, 39).
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Fig. 3. FR (Free radicals) and oxidative lesions on DNA in carcinogenesis (22, modified)

Her actions being associated to the powerful antioxidant function, but also apoptotic and
anti-proliferative functions, anti-inflammatory, immunity etc. On post-translational level, o-
tocopherol inhibits protein-kinase C, 5-lipooxigenase and phospholipase. Some genes (ex.
“scavenger” receptors, o-tropomyosin, matrix 19-metaloproteinase and collagenase etc.) are
specific modulated by a-tocopherol on transcriptional level. Also a-tocopherol inhibits cellular
proliferation, platelet aggregation and monocytes adesivity, effects which are characterized as
unrelated with antioxidant properties of vitamin E, more as an result of a-tocopherol interaction
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(and of the other forms of vitamin E) with enzymes, structural proteins, lipids and transcription
factors (inhibit of protein kinase C, phosphatase 2A activation and diacyl-glycerol kinase
pathways) also inhibits production of nitric oxide (NO) by leukocytes (41, 44). Non-reddox mode
of action is responsible mitotic rate modulation and defective DNA, involved in carcinogenesis
(44). In what’s concerning vitamin E derivatives as a-tocopherol-succinate (a-TS, VES), and
acetic ether of a-tocopherol (TAE), digestive non-hydrolysable, could act not as antioxidants but
as restaurateurs of cellular signaling pathways for apoptosis start (27).

On those premises studies were effectuated all over the world, either population studies,
either experimental (on lab animals and humans). In what concern those population studies, 2
ample studies are highlighted themselves as much cited in literature, which them used enriched
food with vitamin E as dietary supplement (mixed).

In what concerns population studies 2 ample studies are highlighting themselves in literature
which have used food supplements with vitamin E content (mixed). One of them take place in
China on a population with high alimentary deficiencies, in which were used supplements [-
carotene, a-tocopherol and selenium and was associated with an reduced incidence and mortality
caused by gastric cancer and general rate of mortality due cancer disease with 13% till 21%. In
the second study, which take place in France, using an food supplementation with vitamin C,
vitamin E, selenium and zinc, was observed that cancers rate was reduced with 31% on male
subjects but not on women’s (1)(Table 2).

Table 2. Randomly controlled characteristics of multivitamin supplements efficacy,

used in primary cancer prevention (24)

Study Linxian, SU.VLIMAX SU.VL.MAX:
(Reference) general population study (7, 8, (24) Prostate cancer
31) (32)
Locatie Linxian District, China, were France France
esophageal cancer incidence
was high
Design RCT; fractional factorial RCT; dual lot RCT; dual lot
design: placebo, AB, AC, AD, design: vitamin C, 120 mg + | design: vitamin C,
BC, BD, CD, ABCD, were: A vitamin E, 30 mg + - 120 mg + vitamin
= retinyl palmitate, 10 000 IU + | carotene, 6 mg + selenium E, 30 mg + B-
zinc oxide, 45 mg; B = 100 pg + zinc, 20 mg vs. carotene, 6 mg +
riboflavin, 5.2 mg + niacin, 40 | placebo selenium 100 pg +
mg; C = ascorbic acid, 180 mg zine, 20 mg vs.
+ molybdenum (yeast placebo
complex), 30 pg; si D = -
carotene, 15 mg _ selenium
(yeast), 50 pg a-tocopherol, 60
mg
Exclusion Age <40 or >69 years; Anterior | Men’s age <45 or >60 years; | Age of <45 or >60
criteria usage of vitamins supplements, | women’s age <35 or >60 years;
esophageal or stomach cancer years the disease must permit | women’s; cancer
history, debilitation disease; displacement or treated with | presence; without
don’t live in 1 from 4 5 years survival; usage of “severe health
communes from Linxian any supplement used in problems”; usage
study, comportment or of any supplements
extreme conviction related like any from the
diet study; study
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abandon in the first
4 days of randomly
election
Participants Recruited from community; Recruited from community; Recruited from
character- age 4069 years; 55% 62% women’s; women’s community;
ristics women’s; nutritional average age, medium age: 51,3
deprivation; small intake of 46,6 years (SD, 6.6) years (SD, 4.6)
fresh fruits and meat or other (interval of, 35-60 years),
animal products; reduced level | and
of circulator micro -nutrients, men’s, 51,3 years (SD, 4.7)
etc (interval of, 45-60 years);
women’s have presented
serum levels of B-carotene
and vitamin C slightly up but
slightly decreased for zinc
and selenium comparative
with men’s level on basal
line
Samples 29584 12741 5141 (men’s)
number
Period/ 1986—1991/ Total, 5.25 1994-2002/ 1994-1995/
Study years/NR Total, 8 years; median, 7.5 median, 8.9
duration years/5.8% loss on years/NR
Continuation continuation; 5.8% retreated
/Loss on
continuation
or retreat
Auto-select NR (but anterior users of any NR (but anterior users of any | -
of identical supplements were non-eligible) | supplements were non-
supplements eligible)
before and
in the time
of study

RCT = randomized, controlled trial; SU.VL.MAX _ SUpple mentation en VItamines et Mine raux AntioXydants;

NA = not applicable; NR = not reported

Relative risk of up mentioned cancers incidence in case of minerals and multivitamin
supplements usage is suggestively observable in the down graph from fig. 4:
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Study (reference)

SU.VLMAX —— 0.69 (0.53 — 0.91)*
cancer, man's

SUVILMAX —EEI— 1.04 (0.85 - 1.29)*
cancer, women's

SU.VI.MAX —FH— 0.88(0.60-1.29)*

prostate cancer
incidence

Linxian, - g
population general study E 0.84 {071~ 1.00)

gastric cancer incidence

Linxian, population 1.02 (0.87 — 1.19)"
general study esophageal
cancer incidence

|
0.25 0.5 1.0 1.5 2.5 5
Relative Risk

Lines represent 95% from cancer incidence, lines middle represents estimated relative risk, and boxes
represent relative dimension of study echantilion.

SU.VILMAX = SUpplémentation en VItamines et Mineraux AntioXydants.

*Vitamin E + Vitamin C + B-carotene +Selenium + Zinc, + Vitamin E + B-carotene + Selenium.

Fig. 4.

Respectively the relative risk of mortality from all possible causes (Fig. 5):

Study (reference)

SU.VL.MAX, man’s — 0.63 (0.42 - 0.93)*
SU.VLMAX, women’s ——H——— 1.03(0.64-1.63)*
Linxian, — +
population 0.91 (0.84 — 0.99)
general study

T
0.25 0.5 1.0 1.5 2.5 5
Relative Risk

Lines represent 95% from cancer incidence, lines middle represents estimated relative risk, and boxes
represent relative dimension of study echantilion.

SU.VLMAX = SUpplémentation en VItamines et Mineraux AntioXydants.

*Vitamin E + Vitamin C + B-carotene +Selenium + Zinc, + Vitamin E + B-carotene + Selenium

Fig. 5.

Here could be cited the ATBC (Alpha-Tocopherol Beta-Carotene) Finnish study for
pulmonary cancer prevention: the study was randomly type with 4 lots (AT, AT+BC, BC,
without AT or BC), controlled by placebo lot, which starts from the hypothesis saying that
administrating a-tocopherol (50mg/day) and B-carotene (20mg/day) could reduce the pulmonary
cancers incidence, but also the other forms of cancer. In this study was monitored total and
specific mortality for disease (cancer or other affections if present) also the incidence of specific
symptom varieties for safety. Between years 1985 and 1993, 29133 eligibly males, smokers, with
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ages between 50 and 69 years on study enrolment date were randomly distributed for receiving
an placebo or an unique dose daily of vitamins (capsules) in conformity of what was upper
enounced, for 5 till 8 years (median at 6.1 years) with accumulation of almost 161751 comebacks
in the allocated time (Fig. 6) (2, 3).
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From other reviews of population studies we observed contradictory results, respectively that
vitamin E doses used in those population studies didn’t have significant effects on cancer
patients, with the exception of 3 studies which showed decreases of cancer relative risk
statistically significant (17).

Vitamin E ability (as alpha-tocopherol, but not only) of free radical neutralization, have
transformed her in an ideal candidate for cancer prevention studies, but any way some of these
studies failed in proving this with clarity in cases of intestinal and breast cancer’s. (4).

In an study based on placebo lot system which analyze a-tocopherol supplementation on
patients with intestinal cancer on smokers was obtained an decrease of incidence with 34% of
prostate cancer, on administration of supplements with 50mg/day synthetic alpha-tocopherol
(equivalent with 25mg/day RRR- a-tocopherol) (5). From this cause was organized on extended
scale study of a-tocopherol effects prostate cancer apparition risk (6, 32). Experimental study of
supplement intake with vitamin E content in prostate cancers, after other authors which followed
this experiment, didn’t give any positive effects on evolution course of prostate cancer, in
maximal doses recommended for diet, and over dosage being not recommended because of
possible severe side effects (36).

Recent studies show the fact that vitamin E and progesterone protect the organism against
ovarian metaplasia through oxidative stress inhibition ovulation inducted and through increased
reparatory capacities (genomic integrity) on epithelial surface level. Ovary cancer with origin in
surface epithelia is an insidiously deadly disease because characteristically remains
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asymptomatic till full metastasis in entire abdominal cavity with an unfavorable prognostic, from
here we hardly depict the necessity of prevention through all treatment methods, via food
supplements inclusive enriched with antioxidants like vitamin E (41).

Cancer cells rapidly proliferate and are resistant to death by apoptosis (programmed cellular
death). Studies on cancer cell cultures indicated the fact that succinate ester of vitamin E (o-
tocopheryl succinate) could inhibit proliferation and can induce apoptosis, in some cancer cell
lines (9, 10). So only vitamin E succinate could induce those effects and rot vitamin E as itself
free, the mechanism through this it’s acting here is not yet elucidated, and remains to be
discovered (12). In conclusion succinate form of vitamin E and not vitamin E itself is necessary
for proliferation suppression and apoptosis induction (11). Exist also studies on lab animals on
which injection of alpha- tocopheryl succinate conducted to encouraging results in tumoral
growth inhibition (12, 13, 14). So speaking this ester could be useful in cancer therapy as
preventive and ameliorative, but only injectable!, orally the ester being intestinally hydrolyzed in
alpha-tocopherol + succinate, with the loss of action upper described. Are not known
experimental data which to demonstrate that ester oral intake could conduct to a non hydrolyzed
delivery to tissues.

CONCLUSIONS

Increased fruits and vegetables intake appears to be one of the simplest way to decrease the
cancer apparition risk. Preventive effects in cancer case, for fruits and vegetables was observed in
various epidemiologic studies, which any way didn’t permitted to make an clear distinction of
different and multiple ingredients effects.

Anti-oxidant defense was proposed as a chemoprevention mechanism, but inconclusive data
were obtained. Population random studies results showed as an example that -carotene from
different supplements or individually taken, has a limited value or in some cases has proved to be
nocive! Vitamin E (a-tocopherol) is a liposoluble antioxidant which can neutralize free radicals,
in general vitamins being good markers in case of fruit an vegetable ingestion, those being
present as itself or as specific metabolites in different biological fluids. Was observed so, that
vitamin E doesn’t have an significant effect on pulmonary cancer apparition risk, in cases of long
term smokers (as observed from upper cited studies), but proved to have an decreasing effect on
incidence and mortality caused by prostate cancer; any way was observed an increase of brain
hemorrhages occurrence with 50% on male subjects whom received vitamin E. As an collateral
example, dietary fibers was considerate as being connected with risk decrease in colorectal
cancer, but in many recent reported observational studies, this fact was infirmed. The purpose of
resolving these paradoxes, reside in the fact that first we must to understand more clearly
physiological, biochemical and genetic aspects, which on are based those evident contradictory
results. In this purpose, will be necessary to develop new experimental studies on lab animals and
humans, to which design to be precisely constructed and well pointed, correlated with each type
of cancer (knowing that exist a lots of types of cancer, with origins, genetic and biochemical
mechanisms highly variate) developing in this way hypothesis and mechanisms which can be
tested and reproduced in clinical trials on humans. Till then, our enthusiasm must be reserved for
preventive and protector action of chemo-micronutrients and mineral supplements.

In what concerns Romania, should be desired the implementation of some population and
experimental studies based on Romanian subjects, first ones in an eloquent time frame (5-10
years), the other ones based on high efficiency design, and existence of an material base for
medical and biological research (genetics, biochemistry) on international standards. Also, will be
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necessary to take count of the education and culture level of population, which now is pretty low
in what concerns trial participation (experimental and population ones), taking care that
participation on those types of studies suppose an serious approach from the subjects part (many
of them from rural regions, with reduced mobility, reduced to inexistent general and medical
knowledge, but not only, even those from the city not being far from those from country side)
this fact supposing an intense popularization, comparative with subjects from Linxian,
SU.VLMAX., ATBC studies which have been beneficiary in case of 1* one of an population with
an relatively low level of medical culture, but very disciplined (specific to the yellow race) and in
case of the other ones with an elevated level of medical culture (French , Finnish people) also
disciplined.

From the experimental point of view, is detached the idea of finding the right dose of
vitamin E with highest efficiency on each form of cancer, that efficient multivitamin
combination, and new ways of oral intake as food supplement (liposome’s, nano-capsules etc.)
taking care of fact that we speak of esters of vitamin E as succinate, acetic ethers etc. especially
in cancer case.

REFERENCES

**%: Dietary Reference Intakes for Vitamin C, Vitamin E, Selenium, and Carotenoids (full report); National
Academy Press, Washington D.C.; 2000; pg. 186-283,

*#%: The Alpha-Tocopherol, Beta-Carotene Lung Cancer Prevention Study: Design, Methods, Participants
Characteristics, and Compliance (The ATBC Cancer Prevention Study Group); A Elsevier Press; 4(1); 1994; pg. 1-
10,

**%: The effect of vitamine E and B-carotene and the incidence of lung cancer in male smokers; The New England J
of Med; 1994, April, 14; 15(330); pag. 1029-1035,

Abdo KM, Rao G, Montgimery CA, Dinowitz M, Kanagalingam K; Thirteen week toxicity of d-alpha-tocopheryl
acetate in Fischer 344 rats.; Food Chem Toxicol; 1986; 24; pg. 1043-1050,

Bendich A, 1994, Role of antioxidants in maintenance of immune functions.; In: Frei B, ed. Natural Antioxidants In
Human Health and Disease, San Diego: Academic Press; pag. 447-467,

Bendich A, Machlin LJ, Safety of oral intake of vitamin E, Am J Clin Nutr, 1988, 48, pg. 612-619;

Blot WIJ, Li JY, Taylor PR, Guo W, Dawsey S, Wang GQ, et al.; Nutrition intervention trials in Linxian, China:
supplementation with specific vitamin/mineral combinations, cancer incidence, and disease-specific mortality in the
general population.; J Natl Cancer Inst; 1993;85; pg. 1483-1492,

Blot WJ, Li JY, Taylor PR, Guo W, Dawsey SM, Li B; The Linxian trials: mortality rates by vitamin-mineral
intervention group.; Am J Clin Nutr; 1995; 62; pg. 1424S-1426S,

Buettner GR; The pecking order of free radicals and antioxidants: Lipid peroxidation, alpha-tocopherol and
ascorbate.; Arch Biochem Biophys; 1993; 300; pg. 535-543,

Burck U, Goebel HH, Kuhlendahl HD, Meier C, Goebel KM; Neuromyopathy and vitamin E deficiency in man.;
Neuropediatrics; 1981; 12; g. 267-278,

Burton GW, Ingold KU; Autoxidation of biological molecules. I. The antioxidant activity of vitamin E and related
chain-braking phenolic antioxidants in vitro.; J Am Chem Soc; 1981; 103; g. 6472-6477,

Burton GW, Ingold KU; Vitamin E: Application of the principles of physical organic chemistry to the exploration of
its structure and function.; Acc Chem Res; 1986; 19; pg. 194-201;

Burton GW, Joice A, Ingold KU; Is vitamin E the opnly lipid-soluble, chain-breaking antioxidant in human blood
plasma and erythrocyte membranes?; Arch Biochem Biophys; 1983; 221; pg. 281-290;

Burton GW, Doba T, Gabe EJ, Hughes L, Lee FL, Prasad L, Ingold KU; Autoxidation of biological molecules. 4.
Maximizing the antioxidant activity of phenols.; ] Am Chem Soc; 1985; 107; pg. 7053-7065,

Burton GW, Traber MG, Acuff RV, Walters DN, Kayden H, Huges L, Ingold KU; Human plasma and tissue alpha-
tocopherol concentrations in response to supplementation with deuterated natural and synthetic vitamin E.; Am J
Clin Nutr; 1998; 67; pg. 669-684,

Cerutti PA; Oxy-radicals and cancer.; Lancet; 1994; 344; pg. 862-863,

Coulter ID, Hardy ML, Morton SC, Hilton LG, Tu W, Valentine D, Shekelle PG; Antioxidants vitamin C and
vitamin E for the prevention and treatment of cancer; J Gen Intern Med; 2006 Jul; 21(7); pg. 735-744,

Dejeica D, s.a.; Oxidative stress in internal diseases ( Romanian title: Stresul oxidativ in bolile interne), Ed. Casa
Cartii de Stiintd, Cluj-Napoca; 2000; 500 pg.; pg. 15-130, pg. 187-207,



TEODOR OBOROCEANU et all. - VITAMIN E INVOLVEMENT IN OXIDATIVE STRESS (OS) ASSOCIATED
WITH CARCINOGENESIS

Feig DI, Reid TM, Loeb LA; Reactive oxigen species in tumorigenesis.; Cancer Res; 1994; 54, Suppl.7; pg. 1890S-
18948,

Giri U, Sharma SD, Abdulla M, Athar M; Evidence that in situ generated reactive oxigen species act a potent stage [
tumor promoter in mouse skin.; Biochem Biophys Res Commun; 1995; 209; pg. 698-705,

Goldstein BD, Witz G; Free radicals and carcinogenesis; Free Rad Res Commun; 1990; 11; pg. 3-10,

Guyton KZ, Kensler TW; Oxidative mechanisms in carcinogenesis.; Brit Med Bull; 1993; 49; pg. 523-544,
Halliwell B, Aruoma OI; DNA damage by oxygen-derived species.; FEBS Lett; 1991; 281; pg. 9-19,

Hercberg S, Galan P, Preziosi P, Bertrais S, Mennen L, Malvy D, et al; The SU.VLMAX Study: a randomized,
placebo-controlled trial of the health effects of antioxidant vitamins and minerals; Arch Intern Med; 2004; 164; pg.
2335-2342,

Huang HY., Caballero B, Chang S, Alberg AJ, Semba RD, Schneyer CR, Wilson RF, Cheng TY, Vassy J,
Prokopowicz G, Barnes GJ 2nd, Bass EB; The efficacy and safety of multivitamin and mineral supplement use to
prevent cancer and chronic disease in adults: a systematic review for a National Institutes of Health state-of-the-
science conference.; Ann Intern Med; 2006 Sept 5;145(5); pg. 372-385/W103-W118,

Kensler TW, Egner PA, Taffe BG, Trush MA, “Role of free radicals in tumor promotion and progression. In: Skin
Carcinogenesis-Mechanisms and Human Relevance”, Alan R. Liss, Inc., 1989, pg. 233-248,

Kimberly K, Weiping Y, and Bob GS; Vitamin E and Breast Cancer; J Nutr; 2004; 134; pg. 3458534628,

Kundu N, Zhang SZ, Fulton AM; Sublethal oxidative stress inhibits tumor cell adhesion and enhances experimental
metastasis of murine mammary carcinoma.; Clin Exp Metastasis; 1995; 13; pg. 16-22,

Lam K-W, Charles D, Steve L, Ted E, Li C-Y, Yam Lung-T; Tartrate-Resistant Acid Phosphatase in Serum of
Cancer Patients.; 1984; Clin. Chem. 30/3; pg. 457-459,

Liebecq, C; [IUPAC-IUBMB Joint Commission on Biochemical Nomenclature and Nomenclature Commission of
IUBMB; Portland Press, 1992; Biochemical Nomenclature and Related Documents,

Mark SD, Wang W, Fraumeni JF Jr, Li JY, Taylor PR, Wang GQ, et al; Do nutritional supplements lower the risk
of stroke or hypertension?; Epidemiology; 1998; 9; pg. 9-15,

Meyer F, Galan P, Douville P, Bairati I, Kegle P, Bertrais S, et al; Antioxidant vitamin and mineral supplementation
and prostate cancer prevention in the SU.VI.MAX trial; Int J Cancer; 2005; 116; pg. 182-186,

Miller ER 3rd, Pastor-Barriuso R, Dalal D, Riemersma RA, Appel LJ, Guallar E; Meta-analysis: high-dosage
vitamin E supplementation may increase all-cause mortality; Ann Intern Med; 2005 Jan 4; 142(1); pg. 37-46,
Miriam A, Itzhak K, Chaim G, Shaul Y; Protective Effects of the Glutathione Redox Cycle and Vitamin E on
Cultured Fibroblasts Infected by Mycoplasma pneumoniae.; Infection and Immunity; Apr. 1986; pg. 240-244,

Pryor WA, Dodber SS; Non invasive measures of oxidative stress status in humans.; Free Rad Biol Med; 1, 10; pg.
177-184,

Santillo VM, Lowe FC; Role of vitamins, minerals and supplements in the prevention and management of prostate
cancer; Int Braz J Urol; 2006 Jan-Feb;32(1); pg. 3-14,

Sen CK, Khanna S, Roy S; Tocotrienols: Vitamin E beyond tocopherols; Life Sci; 2006 Mar 27; 78(18); pg. 2088-
2098,

Taniguchi N, Pickett CB, Griffith OW; Oxy radicals and antioxidative responses in cancer.; 12th Sapporo Cancer
Seminar, Cancer Res; 1993; 53; pg. 3207-3210,

Toyokuni S, Okamoto K, Yodoi J, Hiai H; Persistent oxidative stress in cancer.; FEBS Lett; 1995, 358; pg. 1-3,
Wang GQ, Dawsey SM, Li JY, Taylor PR, Li B, Blot WJ, et al; Effects of vitamin/mineral supplementation on the
prevalence of histological dysplasia and early cancer of the esophagus and stomach: results from the General
Population Trial in Linxian, China; Cancer Epidemiol Biomarkers Prev; 1994; 3; pg. 161-166,

William JM; Carcinogenic Potential of Ovulatory Genotoxicity; Biol of Reprod; 2005; 73; pg. 586-590,

Yoshikawa T,Kokura S, Tainaka K, s.a.; The role of active oxygen species and lipid peroxidation in the antitumor
effect of hyperthermia.; Cancer Res; 1993; 53; pg. 2326-2329,

Xxx; Methods for assesing molecular cell, and tissue damage assays and repair of oxidative damage.; In: Packer L
(Ed.), Oxygen Radicals in Biological Systems, Academic Press, San Diego; 1994; pg. 649,

Zingg JM, Azzi A.; Non-antioxidant activities of vitamin E.; Curr Med Chem; 2004;11 (9); pg. 1113-1133.

1 Facultatea de Biologie, Universitatea “Alexandru Ioan Cuza”, Iasi, Romania,
2 Catedra Fiziopatologie, Universitatea de Medicina si Farmacie “Gr.T.Popa”, lasi, Romania,
* teo190b@yahoo.com, teo02ob@lycos.com

10





