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Call it thesupplement paaax.

A huge body of careful, prospectie scientit reseach into
the elationship betwen peoples’lifestyles and their
long-tem health has cdnfed, again and ajain, that
eating a diet rid in fluits and egetables will lead pu to
a longer life, and lover your risk ofchronic disease

The most obious thing laout sub diets is thiathey're rich

in essential vitamins and maierAnd yet time and time
again, contplled dinical trials of nutritional
supplement#on with vitamin and mirss — intuding ley

antikidant rutrients lig “vitamin E; vitamin C, and

beta-cabtene — has &iled to protect people fom killer

diseases

Whether it “vitamin E’against hear disease or
beta-caotene aainst cancer or antiidant “codtails”
against aheiosderosis or death from ary causé’ again
and again the esults hee come bak neyative. Either
there’s no efect a all ... or the esults a& too ambiguous
to pin your hopes on ... or the’s been a suggestion tha
the people taking their assigned pillsreworse of than
people taking the plad® stand-ins

It's a pretty sad ecod.

How can this be? Bak the esults othese trials came in,
mary health-conscious people had theaitH in their
multivitamins boostedybthe simple dct tha these trials
had even manged to get off the goundin the fce of
extreme skpticism fom nuch of the medical estaishment.

Now those dptics Eel justifed in their condescension —

nce in
i n e raalcess to adliable cash cw. Other companies arsinces

and the brces tha oppose health #Zedom hae been
given amranition in their anti-supplemeitaaks

The reaction fom most supplement companies has been
disgppointing Mary companies & in the lusinessof no
other eason than to maka quik bud, and hae dchosen
0 simp} ignore these trials hoping tha the unsettling
results will noteach the eas oftheir customerand cut df

Nutritional supplementa  tion with

“vitamin E ” vitamin C,
and beta-c ar otene -
has failed to pr otect
people fr om Killer diseases

in their beliefin the alue of supplemention — hut the
base this beliebn Hind faith, playing hear no il, see no
evil when lage-scale carefully-contolled, rigorous tnical
studies dil to conirm a pre-estdblished cedo. Suh
companies he failed to respond to the f@st disceeries
in the mpidly-acceleating field of nutritional science
contiming instead to design their qoucts based on
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accepted health-bod-stoe dogmas ‘g
Health-conscious people taafford to be Hinded by |S
wishful thinkingr to rely on formulas based on outmoded(,)
theories and fuzzy-headedyseudoscieniif notionsThe |LU
fact is tha the corventional wisdom undelying ‘basic’ O
nutritional supplementsion has been dispoved. If we <
are to qain the bendts thd we expect fom our é
supplement mgrams we hae to be eady to listen to |<C
what science isctuay sging tody instead ofwhat it
sugyestedtwenty years ago. We will hae to dear the |4,
ground, looking & the science with our oldlinders |
remoed, questioning our assumptiohsning oer the \<




graves of the ‘authorities’'of yesteyear, and laying the
founddion for a geruiney nev approach to nutritional
supplementzon.

But vhere to begin?With what we already knav. We knav
that healtly dietssuppot longer, healthier lie. And we

knav that supplements based on oldisol thinking do not.

Once ve accept these twfacts the vay forward becomes
cdear: compae the contents ad health-pomoting diet to
typical nultivitamin/nultirutrient poductsand see \mat’'s

so fundamentalldifferentbetween the tw. And once gu

start looking the contast is so sharthat it strikes gu lile

a barrel of ice water. Multivitamin supplementshigh

should have been designed to he in effect,

superconcentated versions ofan optimal diet ae

revealed instead to be msscaricdures of those diets
distoting and unbalancinghe real pictue of preventve

nutrition.

Lets see wiere previous poducts hee gone wong ... and
hov we can gt it right for the futue.

Fist, Do No Harm

The most @reme disconnect bedwn health-giing oods
and badl-designed pillsis cases ter a rmultivitamin not
onl doesrt protectthe health ofits uses, tut actiely

hamsthem.We are accustomed to thinking wiftritional
supplements as fundamentalafe; and cetainly, no

multivitamin has eer caused the kind diller taxicity we
see fom some enobiotic dugs (ecept in cases of
owerdose esulting fom slopy marufacturing or from
accidental or intentionalvallowing oftoo mawy pills).But
ther’s nav stong evidence thaneaty all multivitamin
products contain one or mer nutrient overdoses or
imbalances atreme enough to causeeal, long-tem
damage to the health of those svallowing them.

One well-documentedcrippling esult of long-tem,
chronic supplementverdose is theassocition betveen
excessve preformed vitamin A (retinol/retinyl esters)
and theloss of bone health.It's long been kmnen, from
animal studieghat getting too mich vitaminA is bad br
the skletal systemin recent ars, these indings hae
been confmed in humanseveral large, well-designed
populaion studies (and aeWw smaller and less gous
ones) hee nav reported tha men and women with the

highest intale” or seum levels™ of retinol are at the
greatest risk of suffering a fracture; taking in the most
retinol also assodis with having the lowest bone

mineral density (BMDJ.** (Its impotant to undestand
that this efers topreformedvitaminA: beta-capntene and
other ‘provitamin A carotenoids hae not been

associaed with loss ofbone health.

Fighteningy, the amount ofpreformed vitaminA whic
these studies kia found to put consunsest risk ofbroken

» Produced by a pharmaceutical company.
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* No enteric coating for maximum bioavailability.
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bones is right in the ballpafound in man— and perhags
most— rultivitamins:just” 1.5 milligams (5000 IU) in one

stug,” and a similar 6600 U in anothéris enough to
roughy doube your risk of a fractue. It's extremey
unlilely that youd get dosayes lilke these fom bod — youd
have to spend all dg gorging on ler, eggs and fortified
milk — lut its all too easy to xceed the sadty limit if
youre taking the kind ofrultivitamin designed aund an
unthinkingmoee is better'paradigm. And indeed,neaty
no onein these studiesowld hae reached the &treme
levels ofintake associted with inceased factue risk ifit
were not br the bady thought-out supplementsytiveere
letting into their systems

But thisdoesit mean th& you should woid all intale of
retinol, or depend entiely on captenoids to gt your
vitamin A. The mte of corversion of “provitamin A’
carotenoids intoatinol \aries nealy ninebld from peson

to person, and can be alteed by age, genes body
weight,and alpha-tocophel intale. Rmember theretinol
is an @solutey essential utrient — and indct, one ofits
most impdant functions in the bpds in nomal skletal
metebolism! Indeed,some of the same studies tha
reported the impaiment ofbone health caused/lyears of
retinol averdose hae found tha people with thelowest

vitamin A levels’ or intale” also sufer an elevated
fractue risk and lover BMD’ It appears thd the ideal

fig 1.e®nol intkaind bone ahidensity in the .elderly
ModifiedrfreEence

transpot, and interere with one anothex’ binding to
enzymegsif one is pesent in gcessGetting too nud of
either muitrient ceates a functional défieny of the other
So leeping the tvo mineals in poper balance is imptant
if youtre going to eap the health benéf of either — or
even to awoid doing yuiself damage.

Both animal and humawidence suggests thg for optimal
utilization of both mineals the balance beteen zinc and

copper should be lout ten-to-oné But most supplement

retinol intak — from diet and supplements combined — is informulaiors seem to h& been dazzled  the exciting

the ballpak of 2000 1U

But emember tha because ofgowernment-mandad
fortification, a singe sewing of low-fat milk or yogurt
contains between aout 500 and 750 IU ofvitamin A,
and a standad 85g (3 @) slice of liver contains an
astounding 22000 IU!So it5 \ery easy to aershoot pur
safe vitaminA intale if your supplement contains mtran
1000 IU ofretinol.The goal of supplement#on should be
to put you into th&é happy medium Wwer bone health is
optimizd; suppating the balance ofthe diet instead of
overbalancing it with hels yud never get from
well-chosendods

Another soge of long-tem health theft esulting fom
sloppily-designed  supplements isoverbalanced
zinc-to-copper atios. The bod/’s metdolism ofthese tw
mineals is ingtricably intetwined because dheir similar
atomic stuctue: they resemle ead other solosey that
they can compete with one anothar fabsoiption and

reseach which documents the impance of getting
adequae zinc in gur diet — so mch so that they've
ignored the cucial place ofcopper in the equ#on. As a
result,it's commonof multvitamins to imgde \ery high
doses ofzing but little or no copperso tha many —
perhgps most— multivitamin and multimineral formulas
contain potentialy harmful zinc-to-copper imbalances
Sud imbalances amoe than just a theetical concar. In
a series ofhuman studiessing a atio between zinc and
copper of 23.5-to-one (and sometimesviy) —common
zinc-to-copper atios, found in mary multivitamins —
resultedin wide-ranging metaolic disturbancesindud
ing reduced leels of the coppetbased anti@idants
enzymes cytosolic supeoxide dismutase and
ceuloplasmin, high total and LDL (“bad”) bkolesteol,
reductions in the bgts leels of enkephalins (naural
pain-killing moleculeshnd abnomal cadiac function

(induding rlythm disturbances anden heat attadkg!” "

And these ar just the metaolic deangements obseed
ower the cowe ofa few weeks or month®ver years of
functional copper défieng created by excessie zinc
intale, it seems inespable tha other poblems knan to
result fom ‘simple’copper defcieny — sub asimpaired
bone metdolism, poor ducose contol, and increased
levels of Advanced Gication Endpducts (&E) —would
also manist themsebs



The most bittdy ironic twist in the lack comeg of
zinc-mad pill design has gntecenty appeared. Mary
men tak zinc supplements to supptire health oftheir
prostaes because osome gidence suggests thalow zinc
levels ae associed with postae cancer and other

prostae disoders.’ But a lage nev stug,” which tracked

the health hhits of nealy 50 000 American male health
professionals of 14 years, bund tha extreme zinc
over-supplementdion was associged with a more than
doubled risk of developing advanced postate cancer

especialy if continied for moe than 10 years.

All of this has lead to alam amongstaseachels who have
devoted their academic ceers to documenting the
impottance ofcopper in human healtbr. Leslie MKlevay,
for instance has varned of the “hazads of zinc
supplemenfs17 But the poblem is not zinc supplemeiigt
the excessie zinc dosges and/or unbalanced
zinc-to-copperatios found in &r too may multivitaminsA
propeiry-designed car rutritional pogram will vork to
ensue optimal intak of bothnutrients — indidually, andin
balance

Yet another gample of “megadose manid,for which the
evidence is disturbing ifot yet contusve, is the pobable
neumlogical damage caused ly excessve manganese
supplementaion. It's well-estdlished th& workers in
industries here inhalingmangnese is common (suas
mangnese minar and velders) ae at greater risk br
neuplogical syndomes esemling Parkinsoris disease
and animal studiedearly shav tha excessie man@gnese

intale leads to newlogical damaye” Futhemoe, in a
studgy that compaed the leeel of mangnese pesent in the
drinking vater in diferent commnities with theates of

neuplogical symptoms amongst theésident$ it was
found tha& neuplogical symptoms eve moe common
amongst the eldér in high-mangnese aeas (Another

Canadas first milk dexied peptide withACE inhibiting jmperties

Laest eseach has shas thda a 12 peptide fraction fom milk has peerful Angiotensin Cearting Enzyme @E) inhibitgr
effect. ACE is a & enzyme inaising Bood pressug by forming angiotensin Il a perful \vasoconstrictor

*Naturally occuring

*Clinicay Efectve.
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stug/, havever, did not leport an associton).

But the best wdence tha mangnese
ower-supplement#on rally is an issue ovthy of our
concen is a stug which compaed the mangnese intag&
from diet and supplements g@feople with Brkinsots

disease with those pkople without the diseas@he stugt
found thapeople with high dietay intake of manganese
are about 70% more likely to fall prey to this
neumlogical disoder — and thd the risk \as futher
inceased among people ®o also consumed
mang@gnese-containing supplemeatsaho also had aery
high intak of iron.

It's not tear exacty hov much mangnese is too oth, in
large part because ofthe diferent bioavailabilities and
distritution in the bogl of mangnese comingdm fumes
water, food, and supplement#nd its had to detect the
early symptoms afnang@nese g&cessbecause theare so
nonspeci€: loss of appetite, impaird reproduction,
anemia,and retarded growth in dildren.

A review of the evidence ly the Naional Acadeny of
Sciencedhstitute oMedicine dund thathe lavest level of
total mangnese inta& at which sugestions oham could
be documented &g a& mangnese intag& from diet of15
milligams;they cautiousl sugyest tha the saé upper limit

of mangnese consumptiorofin all souces is 11 mg
When yu consider thtairusualy mangnese-rib diets can

contain betwen 6.3° and 8" milligams ofthe mineal, the
idea of adding an additional fve, ten, or even moe
milligams of mangnese in the drm of a
badly-thought-out mitivitamin becomes an iresindy
bad notion — ¢t sub dosajes ae common.

Again, this doeshmean thayou should &at mangnese
like a rutritional pariahor a toxin like lead or cadmium.
Manganesesan essentialuirientneeded br healtly skin,
bone and catilage, for maintaining lwcose toleance and
for the Pbrmaion of the mitobondrial brm of the
antikidant enzymesupemoxide dismutase (SOD)But the
bottom line is thather’s no @od evidence thagetting
moe than a Bw milligams ofman@nese mads you ary
healthier and thee is some petty sugestie reseach
indicaing tha a very high intak could ultimily do you
ham.It seemslear tha supplements should contain enoy
mangnese to ensartha you arerit deficient,but not nich

Small amounts afhositol are in your ood, and thee’s a smidgn
in almost eery B-vitamin on the miget. But & multi-gram doses of
this same carbgtrate-like rutrient,a remakable nev healing
property emeges With just a télespoon or tw a day,
naturally-snveet pue inositol pader can suppdrhealtty mood
balance in a wideange of people” So yu can setgur mind &
ease the saf, natural way.’

Find out mar about thisweet solution ahttp://www.AOR.ca

“These steaments ha& not beenvaluaed ty the Bod and Dug Adminisation. This
product is not intended to gliesetreat, cue, or prevent aly disease



moe: a couple ofmilligams is saf, and will meet gur
nutritional needs

Nutritional Bait-And-Switch

But the poblems with mitivitamins etend into subtler
territories than fank o/erdose Another is using thverong
moleculeWhen studies sWotha people whose diets a&
chok-full of some &y nutrient ae protected gainst a
ravaging diseaseyoud think tha it'd be a no-bainer to
create supplements hich contain thlasame ntrient. Far
too often,havewer, supplement companiesvaacheaed
health-conscious consweméy substituting countesit
versions of these moleculesdr the eal thing — \versions
with fundamentally different effects on the bog.

One example tha we've previousy documented in detail is
lipoic acid: unless the say otherwise supplement
companies aplace R(+)-lipoic acid — the brm of this
nutrient poduced ly the bod for its avn use — with an
adultemated, 50-50 “racemic mixte’ of R(+)-lipoic acid
and the puely artificial S(-)-6rm of the moleculeStudies
shav that the attificial S(-)-lipoic acid is not judess potent
than the ndural R(+)-form, but in some cases actuall
interbres with,or has theopposite ééct of, R(+)-lipoic
acid. (For a review of some ofthe eseach onR(+)-lipoic
acid, see “YurTwo-Faced Lipoidcid”in Advance£(1),or
visithttp://www.R-Lipoicon).

This same mblem is common to nyakeystone atritional
supplementO©ne excellent @ample isbeta-cabtene The
studies designed to test thdility of beta-caiotene to
prevent cancer and headisease wre based on theery
stiong evidence tha people whose diets contain neor

Figure 2: All4ransand 9cisbeta-caiotene

beta-caiotene had a lwer risk of lung (and other)

cances.” But vhen companies lgan making
beta-camotenesupplementheformof ‘beta-caiotene’that
they produced — and thiawas used in ne#r all of the
trials — vas not the same'beta-caotene’ that occus in
food.

Beta-caotene from fod contains tev stuctual forms
(isomers) of the moleculall-transand 9gcisbeta-caotene
(seeFigure 1). But the beta-caritene used in nebr all
supplementshas been entiely composed of the
all-trans-form of the molecule

The difference is impaéant to all of us not just aganic
chemistsStudies hee dearly shavn tha the efects of
natural and synthetic beta-catene ae fundamentayl
different. Synthetic beta-catene has wmch lower

antikidant actiity;”” moe alarmindy, studies pedrmed

in human hite Hood cells hee rewaled tha the
synthetic beta-castene used in most supplements

causes @netic damae to the cell§’ Natural
beta-caotene by contast, does not hee this efect” So

perhgps its no
suprise tha the
studies designe
to test the aili-

ty of beta-
carotene SUE
plements hee

actualyy found tha& the pills not oml fail to protectuses

. 2-4 . . 24
against cancer but ma actualy inceasethe cancer risk:
all of these studies used the synthatlgransform of the
molecule

Another gample of molecular misnén is “vitamin E.
Numeous studies in the health bita of large
populaions hae found tha the “vitamin E”in food
provides potection @ainst cardiovascular disease

(CVDY™ and Alzheimers disease”” Yet these same
studies hee reported tha uses of “vitamin E'supplements

have not been gien potection.” In fact, a
“meta-anaysis” stugy which pooled the esults of19
high-quality contiled trials bund tha high-dose
alpha-tocopheol supplements actuajl increase

mortality in patients with eisting cadiovascular disease!
Scientists mohave a very good explanation for thisagain,
the “vitamin Ethfoodis \ery different from the “vitamin E”
contained in nedy all supplements

We're not just talking lzout the diference betwen
so-called “né&ural” “vitamin E” (d-alpha-tocophesl, or
moere properdly RRRalpha-tocophesl) and “synthetic”
“vitamin E,(dl- or all-racalpha-tocophesl). The ony real
difference betwen d- and dl-alpha tocopher is in its
stength it takesmole dl-alphatocopheol to get the same

effect you get from d-alpha’

No, therealdistinction beteen the “vitamin B/ou get from
a healtly diet, and the “vitamin Ejoull find in most pills
is not one ofdegree but of kind. While the “vitamin Bh



food does contain d-alpha-tocophesl, this molecule
actually males up on} a minorfractionof the vitamin E in
healtly diets “Vitamin E”is not thisone moleculgbut a
complg, composed ofeight distinct molecules -our
tocophesls and four tocotrienolsAnd in &ct, the sinte

largest amounbf “vitamin E’in healtlg\“diets gpears as
gammatocopheol, not its alpha cousin.

Again, this ish just trvia for biodhemisyy geeks The
different membex (or “vitames”) of the E compiehave

of other E vitaminés a esult,when you flood yourself
with unbalanced alpha-tocoph@l supplements you
actually depleteyour body of other E-compbe membes
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(seeFigure 3).

It doesft take a lot of unbalanced alpha-tocophdrto
drive down your gamma-tocophet suppy: five months of
svallowing just 150 IU ofsolaed alpha-tocophel per
day robs yur bod/ of 63% of its plasma
gamma-tocopheit levels leaving you withlower levels than
you would have had if you were takingho supplement a

all.” And the efect can be long-lastingfter one year of
high-dose (1200 IU) alpha-tocopbkrsupplement#on,
tissue gmma-tocophelt levels tale two years of “cold

different functions in the bgdust as diferent B vitamin
do. Recenty, the unique pperties of gamma-tocophet,

4445

have become a paticular bcus ofesearchers’attention,
but the unique beni$ of the “other” E vitamins ar
dearly also impotant. Some of these unique heal
properties vere discussed in li€r’s No Sue Thing as
Vitamin E,in The Holistic lestyle 1(4)and we hope to @
into moe detail in a futue issue ofAdvances

To jump to the puihcline haveer: these nevly-discaered
properties of gamma-tocophet, tocotrienolsand other
natural E vitamins x@lain why the “vitamin E'in food
protects gainst tionic disease er supplementsekp

failing”™™ And indeedby looking 4 levels of E vitames in
the bod, the impotance ofthe distinction becomedsar:
high levels of gamma- — andnotalpha- — tocopheuol is

associded with reduced risk of CVD™ and heat

attack, and tha the same is ie of prostate cancer™
Lilewise evidence gists br a selectie gamma-tocophet
depletion in the hains of people with Alzheimes
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disease
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Figure 3Unbalanced alphadbcypmementtetdeyr bydof
camma-tocapbhedvn em (55).

And the eal problem with unbalanced alpha-tocopbler
supplements is not just tthlagy/'re missinghese other E
vitames, and theefore fail to provide their unique
beneits Astoundinly, alpha-tocopheol, at doses typical

of most supplementsactually intereres withthe body’s
ability to hold onto and use ofthe other E comple
membes!

Because ofits specit impotance to reproduction,and
because a ntural diet contains compatively little of this
specit E vitamingwlution equipped the bgdto hang
onto its supplies @lpha-tocophesl — even a the expense

turkey” to recorer to the leel they were at before
supplemention began.”

And dort think thathe “naural mixed tocopheols”added
in as an aftethought to some “vitamin &ipplements wil
male up for this imbalanceThese poducts ttow in no
moe than 20% as mch of the tocopheadls other than
alpha-tocophenl, almost as an aftehought — and the
contaimotocotrienolBut its been shan thd it takes alot
moe of the “other” E vitamins to makup for the
alpha-tocophesl overdoses éund in these pillsFor
example if you tale 371 milligams ofalpha-tocopheol
into your bod/ every day, youll still sufer a 30% loss of
gamma-tocophel in plasma wen if you ty to
balance it out with mer than 400 milligams of

gamma-tocoph@! and other E compte membes.”
In fact, careful examindion of studies iwlving the
cholestenl-balancing effects of tocotrienols eveals tha



the body needs d leasttwice as much of the “other” E
vitamins to prevent alpha-tocophesl from canceling out

their beneifts.”” It should come as notise tha this atio
is similar to Wat's found in a balanced diet ofwvhole
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foods

Yet another gample of the kind of nutritional
bait-and-svitch at work in common uftivitamin
formulations is the omgng use ofinferior forms of
selenium Extensie reseach demonsates thd
Se-Metlylselenogsteine (SeMC) is the most fetctve

cancerfighting form of selenium available.”” (We
reviewed the ewlution in selenium canceseach of the
last decade in the Spring 2003 issue Advances Not
suprisindy, foods with knen cancefighting pavers — sula
as high-seleniumdmrcoligarlic, and onions — containuan

of their selenium in thmm,wheras selenomethionine and

other common seleniuornis pedominge in foods lilke
beef and whea — foods vhich are not paticulaty noted

as being potectie against cancerYet most companies

contime to put selenomethioningelende, selenite or
seleniumeaast into their pills

Take, again, the difference betwen menatetrenone
(MK-4,the form of vitamin Kbiosynthesed by mammals)
and phylloquinone (vitamin K— the brm used in nedyr all
supplements)We knav tha menaetrenone delvers

superior sleletal,” brain,” and cadiovascular™” health
beneits. Yet supplements contato use vitaminik- or
sometimes bacterial menaquinones (suth as
menaquinone-7 KMK-7) — the main bacteriabfm of K2),
which are not the same molecule (segiie 4).

Ther’s also the peater bioavailability and stonger
dinical evidence 6r calcium citate-malae compaed with
other \egetarian calcium soees (egular calcium citate is
notequialent). And we could @ into other gamplesBut

the point,by now, should be obious When evidence
suggests thd high intakes of a rutrient found in healtty
foods suppots vibrant health, make sure tha your
supplement containsthe same moleculand not an
impostor or second-best

Emerging Essentials

Official government atrition panels acagniz only 13

essential vitamins and 15 essential raiseBut in ecent
years, it's become ineasindy dear tha a few other
substances arjust as indispeniske for your healthlt was

only recenty that chromium was recanizd by the

Institute ofMedicine to be necessafor your healthBut
the evidence is compelling tha boron, silicon, lithium,

and vanadium are as necessar to your health as the
“of ficial” essential mineals, sut as calciummagnesium,
or zing and tha a little-known redox factor called

pyrrologquinoline quinofBQQ) is being consided as a
vitamin just as essential to gur health as vitamin C or
pantothenic acidvitamin B.

Boon appears to be an essential to noal brin
function, a key factor in pesewing the health ofthe
skeleton and joinf§ and has been limd to reduced risk of
prostae cancer recent studies in the hometstaontol

of boron concerdtion in the bog” and in beast milk
shav tha the bod/ is actiely regulating levels
demonstting its essentiality in the bgdind a failure of
this contll is obseved in mother who subsequetl

undego premaure labor.”

Silicon has been shen to be essential to noal bone
formaion in animal studigd’ and epidemiolgical
studies’ and preliminay dinical trial§ sugest tha it
builds songer bones in humarteo, apparently through a
cofactor iole in collgen synthesig\ndvanadium appears
to have a key role in tlyroid functionas well as haing a
“pharmacolgical” effect on ducose metaolism a
extremey high dose$

Rerhaps the mostemakable rise of a newly-identifed

mineal in recent wars has beerithium.” Although most
people think ofthis mined as a “drug” to used teat
bipolar disoder, lithium is a &ice mineal found in “had”

K
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water and food: typical diets contain beten 0.650 and
3.1 milligams of lithium per day, coming mostlfrom
grains and egetables



Animal studies hare shawvn that lithium is an essential
mineral in mammals Lithium-deficient ldoratory
rodents hge impaied reproductie function and lanomal
lipid metabolism. When USBE scientists sadown to
reformulate the standatt rodent tiov used in lhoratory
experiments in 1997one ofthe ley changs to the diet
was to brtify its lithium content bgond the amount tha

occus ndurally in the elements dhe diet”

Similaly, studies in gats shw tha lithium-deitient animals
sufer depressed immme systemschronic infammaion,
splenic &ophy, excessie iron kuildup in their tissuesnd
calcium dposits in their Ibod ‘essels;moeover, the
actvity of the enzymes wolved in their mitagondrial
enegy production is dgressed,and the develop
“benign” tumos of the breast, salvary glands and

adrenal glandsas vell as oarian o/sts”

But the mostkécinding reseach on lithiure’ole in health
has come &m studies comparing the health pgfople
living in aeas with higher and\er amounts ofithium in
the rain or tgp water, and indviduals with higher andier
levels of the minaal in their hairscalp and urine These
studies hee found tha& people living in areas with low
lithium have higher mates of neurosis scdizophrenia,
psychosis psychiatric ward admissions homicide
suicide forcible sexual assault, burglary, and

runaways.”

Based on the amount lithium found in typical diet&nd
the amounts kam to suppdrbrain health laen consumed
in the diet and drinking ater, nutrition reseachers are
now suggesting an‘RDA of lithium in the range of 0.400

to 1 milligram per dayf’l Lithium supplementseanav

becoming mer readily available in the United Stas;
unbrtunaely, the Canadian authorities con#nto insist

that even nutritional doses obrganic lithium is a “dig,”
and theaten fines and imprisonment toyane making it
available except by prescription.

Plant Pttects

The most consisteninding in all of the science of
epidemiol@y is tha diets rid in fiuits and egetables ae
associted with educed risk otancerheait diseaseand
age-related disability. Fuits and eggies ae the best
souce of mary vitamins and minals of couse but thee’s
a lot moe in a healtl diet than just these essential
nutrientsFor moe than halfa centuy, scientists va knavn
that when eperimental animals arfed highy-refined
diets which contain all the ptein,essential dts vitaming
and minerals kmwen to be essential to their moal gowth
and developmentthey are stillmoe vulneable to cancer
than animals containing similavels of all essential
nutrients but composed primayil of unefined or

semi-efined fbod souces”” The eplanation fr this
phenomenon lies mgst phytochemicals

Stricty speakingany biologically-active substance
produced in plants can be called a Ygbchemical.But the
term is most often used tefer to those potectie,
disease-peventing bioactie compounds hich — while not
“essential'in the same sense as vitamin C ogmeaium —
none the less pfaa major ole in the benefs of a good
diet. In recent yars, esearchers hare made apid strides
in teasing out the biajical effects ofthese biomolecules —
and every nov and then,a phytochemical has been
identified as being aucial to the health-pmoting effects
of individual foods or groups offood, which hare been
sinded out as especigll potent medicines in MNae's
phamag. Eadh of these disomries eweals a critical
element ofgood rutrition th& has beenmissingfrom
narrowly-defined “nultivitamin”formulas

But thee are literally thousandf biologically active
substances in plantser 5000 have been identied, mary

of them onl recenty.” But vhile some ofthem ae
impotant contrilntors to the health opeople consuming
them,othes ar needed ly the plant,but are of no \alue
to us vhen ve eat them — andsomeof these compounds
(even if found in health foods) ae knavn to be txic.

The reseach on plytochemicals demands aweapproach
to nutritional supplementian. Those bioacte plant
molecules kich will help yu reach a longer, healthier lie
need to be identieéd and placed on theA” list for the coe
nutritional supplement ofomorow. But other siurc
compounds ar helpful to oyl a few people with unique
health concers and theefore should not be in a
multirutrient brmulation designed to be tan by ewery
health-conscious pen. Still othes ar of no rutritional
valug and ultiméely only of interest to ggronomistsAnd a



few are even hamful So hev do you knav whid is vihich?
After decades of reseach, suqh an ‘A’ list of
phytochemicals has engad. The piocess as long and
painstaking but its corlasions a proportionally solid. It
began by narowing davn the boad caegory of “fruits
and \egetables” and caefully looking a whic plant foods
have the most consistent asstimies with god health.The
contusionwhile thee are no doubt health benig$ fromall
fruits and egetables and while ary given plant bod or
phytochemical mg catch a headline her and thee, the
most powverful, consistent gidence points to arciferous
vegetables (sut as boccoli, cabbage, and nustad
greens); Allium vegetables (sub as @rlic and onions)
green, leafy vegetables; citrus fruits, tomatoes camots,
and raw vegetables generlly, as being especiall
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powerful in pomoting @od health.

Researchers net tumed their d@ention to the question of
why theseparticularplant foods should be meeffectie in
keeping you healtly than othes.In the case ofarots the
most likly player is its ange of mixed caotenoids
induding lutein and alpha-caiotene But thg found tha
the other foits and wegetables contain spedif
phytochemicals hich are either unique to thesedds or
are found in md higher amounts in these plardds than
in othes.And by exploring these pftochemicalsffects on

the bod/ in experimental animals and cellular studies

science has gtted a plytochemical deam team

The ley plant bioactves ae the isothiogyanates (most
impotantly sulforaphane) and indoles (especialf
indole-3-carbinol (13C)) which appear asglucosinolaes
in cucikrous ‘egetables; the Allium vegetables’ allyl
sulfides (the most potent ofvhich is diallyl disulfide
(DADY); thelimoneneand related monotgoenesfound in
citrus (and especiglicitruspee); the lycopenethat comes
overwhelmingy from tom#éoes and tomi@ products;
transresveratrol, found in ed wine; green teas ley
polyphenolEgCGand chlorophyll, whidh gives the hue to
green, leafy vegetables (The impotance of raw
vegetables pobably comes fim the &ct thd the enzymes
which libemate sulbraphane and 13C im their sta@ge
forms ae inactvated by longer, highertempeature
cooking leading to educed bio&ailability of these
cancesfighting mitrients™). While its curenty not
possilie to put all ofthese phtochemicals into a sileg
multivitamin drmulation because oWarious inteactions
that male some ofthe specit combintions tebnicaly

impossile or undesable, it's dear tha a supplement

program designed tolosey mimic an optimal diet ust
indude as may of these pito-ponverhouses as poskib

A review of the scientit litelature shavs hev consistemtl
the consensus hasyatallizZd around the cenal

impotance of these pittochemical elit€”” One can
certainly point to stilbthersubstance®find in plants kich
might have health benets but none ofthem hae this
powerful weight of epidemiol@ical, experimental,

medanisticand in some casebnical’" evidence to bak
them.

Sq for instancetest-tube studies on thefedts ofellagic
acid on DM\ adduct brmation ar intriguing but no
studies in the healthbigs oflarge human poputeons she
that people consuming lots @fagic-acid-rid stawberries
or raspberies ae less ligly to develop cancer than
people eding otherfruits and egetables The available
results a intriguing — bt not stong enough to justify
designding it a critical pltorutrient vihich should be a
part of ewery health-conscious @ars supplement
program.(In fct,the same objectiorpalies to may other
polyphenols For one ofthe ley reasons undgfing mawy
sud disconnectseeFor Biothemistly Geeks Ony!).

There are also mawy phytochemicals hich have benefts to
people with serious health gitems — It tha arenit
necessafjl helpful to basicajthealtly people looking to
further enhance and ptect their healthln mag cases
these piitochemicals comedim herbs and other botanicals
which are not a pat of the regular, habitual diets of
anyone in the wrld: they should — and &ditionally have
been— regarded as medicinegor people withspecitc
health needsnot healtli foods that contritute to the
well-being ofhealth-conscious people

Silymarin from milk thistldor instancgs of great beneft
to people with some kinds lbfer diseasemosty because
it fights the gidative stess membane damae, and
inflammadion of the Iver tha's associ@d with cirrhosis

(scaring) ofthe ogan,** and also perhps by inceasing
the amount oprotein-biosynthesis “insttionstoming out

of the tissus’DNA code ™ All of this gies the cithotic er
the oppotunity to heal itsel but thee’s no @idence tha
healtly people with undamged livers, will get
“superhealtly” livers by taking this herb

Sincein fact,we knav virtually nothing ®out the efects of
these kinds dfierbs on otherwise-healtheople;it’'s had

to see the idea ofaking these peerful extracts egulary

as arything ut an unnecessagambe with your health.
They do not belong in a cce multirutrient brmulation,
designed to be taén by everybody, ewery day, for the est
of your life.



Figure 5. Factors Affecting Favonoid Absoption. Redrawn from (102).



While these pjtochemicals )xert a wide range of
impottant effects on cellular mdtalism,most of them
shae the commoreéture tha they modulde the balance
of the bod/’s detxification enzymesour bod/ neutalizes
toxic chemicals and mgrintemal waste poducts using a
two-step biochemical beakdowvn pioocess In phase |
detaxification, ‘procarcinogen’ compounds arfirst made
moe chemicall reactive using a goup of enzymes kwan
as the cytochrome P450s or mixed-function
oxidases Think of phase | detrification enzymes as
“agents powocaeus” who infltrate an enem group to
incite the ma& dangerous elements in an
organizaion to she their cads It's then

the job ofthe phase Il detaification

system to pha the ole of moe

corventional lav enbrcement.

“arresting” those fred-up

(moe  reactve)  “cellular

terrorists”and “handcuing” them

with molecules cénjugates) that

male them easier to saly excrete

through the urine or the bile

The dangr spot is in the gbebetween,in which the
“activated” procarccin@gens ae potentialy even moe
dangerous until thg are “handcuffed” by the phase I
system.his is Were maly phytochemicals lend a hand.
Bioadly, mary of the best-documented ythchemicals
incease the actiity of the phase Il systemhile reducing
down the actiity of phase |.This slars the @erproduction
of actvated procarcin@ens and ensws tha there is
enough phase |l aegity to enswr tha actvated
procarccin@ens ae all bound ur

and sent paking™”

But of couse for phase |

detaxification to talke place your

phase Il enzymes need an a

quate suppy of the “handcud”

(conjugtes) tha render the

procarcin@ens tameSo its impotant to ensw tha your
diet and supplement pgram contains plenty okey
conjugtion factors sub asacetic acid,glycine, taurine,
trimethylglycine, and sulfur souces sut as
N-Acetylg/steine (NAC).

Random Dosages

Almost gery week,a new stug comes out linking a diet
rich in somedy nutrient with a longr, healthier lié. And
when the popular mss eports the stor, they put it
something léthis:“the people vihose diets contained the
most ofthis mitrient vere ony two-thids as likly to get
breast cancer- or heat attack, or Alzheimes diseasgor
any of the nyriad assaults ofnomal” aging

The poblem with these stories is titthey rarely tell you

hov mud of the nutrient in question the peopletery those
diets vere consumingTo often, in fact, the medical
abstactsof the original scientif papers dort give you this
information eitherlf you vant to find out,you hae to tale

a jaunt davn to a medical liary and dig up the full-tet

artide.

But Bw people hae the time to tai& this toube,
especial granted the wideange of individual ingedients
in their coe nutrient brmulas plus their “add-on”
supplementsSq most ofus deend on the drmulators of
these poductsnot just to ifade theright ingredients in
their pioductsbut to intude a esearch-baded dose

Too often,this just doe&nhappen. In
fact, comparing major aseach
papers to the ingedients lists on
typical supplement bottlesoull
be forced to wonder if the
designes of su@ products used
a dice oll to detemine their
dosages

Lets tale a couple ofexamples Ther is
powerful suppatfor the aility of the caotenoidlycopene
to reducgezzggltorge risk ofcancer — postde cancer in
particgylar 7 but also cancera_t mary qther ;ltes in the
body.” Buthaov nud lycopene is assode&d with cancer
protection? Studies in @ populdions she tha
high-lycopene dietsrich in tomato paste and other god

sources of the
carotenoid, provide
from 13% or 14,*
through 18, to as
high as 24" mil-
ligrams of lycopene a
day. (Eafier studies
which reported lower intales (sut as 6.5 or 9~ mg/day)
were using an outdad camotenoid ddabase which
neglected map lycopene-containingobds and waich
relied on an obsolete anais method thidow-balled the
foods’cartenoid content ).

So a supplement designed to suppbe potectie effects

of high-ycopene diets should also contain these same

established, protectve amounts Instead, nealy no
multirutrient poducts contain methan 3 milligams ofthis
crucial caotenoid — and some contain as little aziathof
this palty amount!To put this into its fulldamning
perspectve: because tonmtaes and tom products ag
consumedven ly people eding \ery poor diets (in the



form of ketchup on their Mac@asdurgers and a little
tomao sauce on the occasional slice’z#), even the
bottom 20% of diets
provide lycopene i
doses sut as 2.3" to
3.4 or even as ma as

4.4 or 4.5” milligams
of lycopene on an \&r-
age day!

Wher do these senselgssbw doses come dm? Some
formulators just érmulate their poducts in ignence
without bothering to dig into the originaiseach; otheis
knav full well tha the meagl dose thg're induding vorit
do arnyone aty good, but grnically throw a token quantity
of lycopene into their pducts ér no other eason than to
catch your g/e as yu scan their lzels Neither is
providing you with agthing lile the amount ofycopene
that the eseach sgs is needed to shieldyr bod/ from
the ravages ofcancer

Now lets look & the other — and mer disturbing —
extreme While enthusiasmorf beta-caotene has
dampened thanks to the spectaculailuires of several
large trials at one time mostpremium’ multivitamins
contained 25 to 50 millgms (41625 to 83250 IU) of
synthetic beta-catene in a daif dose; indeed, mary
antickidant combingon pioducts still contain sut
owerdoses (If youtre doube-chedking a supplement lteel
for its caotenoid contentyoull want to look 6r the
absolute millimm poteng because mansupplements list

IU potencies using oladutdaed comwersion fctors?”
indeed, the pioper way to male this coversion emains

contpwersial toda.” Milligram potencies arthe tearest
and best way to get this infrmation on a ldel).

We've already seen thathe use obynthetibeta-caiotene
was a disaster in theaiting; hoveer, the use of

these mass@ amounts othe stuf can ony have

made things arse Because the sing evidence

from eidemiolgical and eperimental studit

that beta-caotene potects wu foom cancét

never suppoted sub hu@ doses — and sin
then,animal eseach has shen thd the overkill
quantities of beta-cantene used in too man
supplements actuajl increasecancer riskwhen yutre
exposed to cigrette smoé.

Incedible — some wuld s§ unconsciobke — but tue
When ve tum again to eseach using the tast caotenoid
database to document the amountbetta-caiotene being
consumedybpeople whose diets a rich in this cantenoid
— diets stondy and consistegtlassocited with laver
cancer risk — we see tha even therichestdiets contain

from as little as 6.8 though 8.95" or 9.8, and not

moe than 11.4" milligams ofbeta-caotene per dg. In
other vords the amounts dieta-caiotene vhid,in the
diet, is associ®d with educed risk oftancer is ol
about a thid to one halfof the amount used iarftoo
mary supplements — and also in the unsuccelisitelc
trials of beta-caotene to pewent cancet’

And recent studies sgegst thd this beta-camtene

owverdosing ishjusta matter of wasted mong At these
extreme dosesscientists lva obsewed tha the bod/'s
carcingen-detxifying systems become unbalanced
and genes elated to the cancer mress become
activated.” One stugt in ferrets (vihose metholism of
beta-caiotene is mdh moe like tha of humans than is
other dents’) compad animals eposed to cigrette
smok alone to animals xposed to the smek plus
beta-caiotene supplementst sone of two doses:one
designed to eflect the |eels ofbeta-caotene pesentin a
diet emphasizing thisitnient,and the other eflecting the
kinds of mega doses typical ofmary antikidant and

multivitamin poducts

The resultsthe “rich-diet” beta-caotene supplement dose
resulted in lwver levels of squamous metalasia
(precancenus lesions) dhe lung — bt gving the same
animals the equilent of a 30 milligam (49950 IU)
synthetic beta-catene supplement led to the aetion of
several pro-cancer gnesand to the animals defingmoe
precanceous lung lesions than did thosepased to
cigarette smok alone!”

Along with the use o$ynthetiq(alltrans) rather than
natural (9-ciscontaining) drms of the moleculethese
findings povide one ofthe lilely reasonsdr the sugestion
of higher cancer risk in smok gven the equialent,
unjustibble doses ofbeta-caiotene in the disasmsy
failed dinical trials* And the poof in the
pudding has come
from the mas&
SUVI.MAXtrial. This
randomized,
double-blind,
placebo-contolled
stug tested efects
of an antixidant
supplement containing dosed tiedlect the amountsdnd
in good diets — inading 6 mg ofbeta caotene and 120
mg of vitamin Calong with vitamin Bgeleniumand zinc —
in 13017 healtly, middle-aged Fendy men and wmen.
After following the tw groups br 7.5 years, it was found
that supplements of beta-cabtene and other
antioxidants, at doses typical ofgood diets reduced
cancer incidence Y0 31%, and deah from all causesy
37%-— although ther was no eduction obsered in the



women,apparenty linked to fact tha the women had
higher levels ofantiocidant rutrients to bgin with.”

Without hammering the point to dealet’s look & one
moe example It's impotant

to take all of the B vitamin

not ony because thgre

essential  utrients  loit

because thework as a corr

plex, with their methaolism deendent on one another and
an excess obne sometimeseates a defcieng of anoth
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er. " But has iteer occured to you hev weid it is thd so
mary multivitamins and B-compl@itamins contaiexactly
as nud thiamin as niacin as rilteofin, and so on — the
same 50 mg or 100 mgof each and eery B vitamin
except folic acid,all the vay down the list? Does it ygic
logically male sensahat the bod/ would optimalf use
exacty the same amount ofhalf a dozen
differentB vitaminsach with its wn uniqugrreplaceable
functions in the bg@

Well, of couseg it doesrt. The umbes used ag arbitrary,

with no plsiolgical justication. Someoneyears ago,

pluded these nmbes out of thin air— and somehg they

stu&. The irationality ofthese ombes can learly be seen
in the case othiamin.

The corentional 6rm ofthiamin cannot pass €éatly across

cell memlanesit requires a special shuttle system to pump

it across the intestinalall and (laer) into the cellTher

The Net Geneation Cadiovascular Mgnesium!

are enough “se@” on the shuttles to ensutha youll
absorb the small doses typigalbund in éod ... but most
of a 50 milligam dose gts left vaiting at the harbor as
the ship pulls way. And while a small amount of
additional &soiption occws via
diffusion into theldid tha bathes
iz cellsthis adis little to total
bioavailability: no mater hav nuch
thiamin pu tale, you dort maeri-
ally incease plasma Mels bgrond what you get from the
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first 12 milligams ofthe dose

Een geater problems occur inegting thiamirnto the cells
to do its jobh While some thiaminasses the intestinaaliv
through difusion into theldid surounding the cells dhe
intestinal @ict, the cells themsely (except for red blood
cells) cannot l@sorb cowmentional thiaminxeept through
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the actve transpot system.

The strictness dhe limits othis system can be seehem
you hypass the limited intestinabsoption of thiamin §
injectingit directly into the ood. When 5 milligams ae
injected,most ofthe dose is tadn up ly the cellsand the
kidneys will excrete ony 25% of the original doseBut
inceasing the dose does not iease the cellular
absoiption. The moe thiamin gu injectthe moe ends up
simpy passing out tbugh the urinend a 100 milligams
or moe, 100% of the adlitional thiamin isxereted in the

. 149
urine

It vas iRssiapseahearwio fat guessed thatousiimgatudsupport émaed biosynthesistichl compondimesepetic “instruction” machidery w
help the heargderrits function after.’aAndseis the ceriothe lastabrdecaddmical trials Maggesiumotitehae gen ernkelming
support to tlygiothesBardidaglis theefanulationonir originatli@itg ngnesium supplemdingthe meaheed diaascular suppliort
truefully-reacteghesiunotateCardidviag® combines the heart healthtmhefies mihandatic acid in one corapadiidjcally-documented

dose

“These stements he not beenvaluaed y the Bod and Dug Adminisation. This poduct is not intended to gii@setreat, cue, or pre\vent ay disease



Ther’s cetainly nohamto taking this xtra thiamin — ft
no pointto it, either This is one casehere the old skptics
taunt is twe: you really are flushing most of that
extra thiamin down the toilet And the same isue of a
lot of the other B vitaminoyte taking Doses should be
based on science — not nicaund mMbes.

When the MipfiVMatch

Ther are plenty ofhealth-ppmoting substances out ther
that you mg want to seriougl consider taking in
supplemental drm, but tha you wouldrit want to have
induded in yur nultivitamin &ér one eason or another
Mary peoplg for instancetake supplementdP6 (inositol
hexaphosphae or “phytate”), a nutrient dund in man
plant foods vhich plenty of evidence sugests is a

powerful rutrient potector ajainst the haors of cancer”
And it would cetainly be cowenient to gt this impdant
supplement along withoyr other car rutrients in one
formula. We've even seerlP6indudedin some mitivitamin
and immine-boostingadrmulas The pioblem with doing this
lies in a ky chemical poperty of IP6:its ability to react
with mag mineals — intuding calcium and zinc — torin
tightly-bound, insoluke, un-dbsorbdle complees The
resultwhen you mix IP6 with calcium in pur gut,

you lose much of the benetlt of boththe IP6anc

these mineals!

This poblem is ®en seen in som¥6rich grain
foods On the one handbone disoders -
including osteomalaciarickets and osteopoosis
— are commonplace in poptilans wer unlea-
ened beads and similardods povide the tulk of

the enegy in the diet™"” and on the other han
studies sk tha animals eceving a diet high i
whea bran experience two thids less canc

protectionthan animals gén thesameamount @

IP6 in theidrinking ater,” where it doestt come
in contact with theutrients in theirobd.

with

The ley green tea poyphenol EgCG (pigallocatechin
gallate) is a similar caseGreen tea poyphenols inhibit
the absomtion of many minerals. The mostdmous case is
iron:green tea atracts tearly reduce its bioeailability,”
and its dear tha people who drink a lot oftea and who
have maginal ion staus ae at higher risk onemia.”™
Tea polyphenols maalso inhibit &soption of calcium
and zing"“* although the décts @pear to be minor and

perhgps tansient.

Of couse you my notwantto absorb all ofthe ion in
your diet,particulaty if youre a man or a postmenopausal
woman or e& a high-mea diet. Excess on leels ae
associted with idative DNA damage” and mgy
incease risk ofseveral age-related diseasesinduding

neuplagical diseasg"* diabetes” " and possily hear

Powerful

own but interferes

disease™ But vhile most people ddnneed an ion
supplemenpeople who are consciousbaut their diet —
particulaty if they donit eat much red med — have little to
gain fromactiely inhibitingheir ion aésoiption.Overall, it
just maks sense tdake your green tea supplements
away from meals— and thus gmrately from your main
nutritional supplement.

Get B&do “Basics”

Oftentimespeople become soxeited about the potential
of exotic botanicals or emeging orthomolecular
compounds to impact their healthat they pay less
attention to the basiessential utrientsMaybe it's a case
of “familiarity breeding contempt:ive’re so amiliar with
zing copper or vitamin C thiawe neglect to pay them ag
attention.But yu cart expect to enjg optimizd health
from adranced supplemerntian if your body is laking the
basic mitrient coéctos required for its essential
biochemical ppcessesdAnd on thelfp side as we've seen,
it's all too easy to mistakly imbalance gurself on these
same atrients or todil to reap their full beneits if you
arent paying enough #ention to jusiha and hov mud
youte taking

Instead of just taking
your supplements based
on “one sig fits all”
nutritional brmula, it's
worthwhile to talke
careful sto& of wher
youtre at, nutritionaly,
from your diet alonelf

Green Tea
on its

absorptlon of your diet is paticulaty

healtlty, you mg not
other need a full day dose
minerals! of a  multivitamin

ormula; and if you have

a diet tha is especiajl
stiong on a spedi rutrient,you mag not need to ad on
extra nutrition on top ofyour nulti as othes mightDo you
drink a lot of milk?Then yu piobably dorit need a full
1000 milligams ofcalcium fom supplements alan&re
you &bsolutey addicted to qstes? Your zinc is lidy
covered. And so on.

For those wishing to peonalie their supplement pgram
to the geatest possile degree, there are mary softvare
packages available tha will actualy tell you hav mud of
the essentialutrients gure taking in eah day. One ofthe
best is http://wwwrutritiondda.com , which is fee
available online and gives geat, useffriendly graphical
output.The time equired to plug in thedods yu ed every
day for a couple ofweeks will be wrth it if it tells you
where key deficiencies or imbalances yrge — and vher
you can est on pur rutritional lauels



So the irst mle of supplemention is: begin a the
beginning With this basgyou can consider miog up to a
moe advanced nultirutrient brmula, incoporating key
phytochemicals om the “supestar”team identifed above,
and then ading in adlitional,moe advanced supplements
suhr as paverful phytochemicals or cutting-edg
orthomolecules #kbenfotiamine or extended elease
R(+)-LipoicAcid based on pur avn priorities and health
concens Once yu hae a well-laid founddion, you can
build up a solid atritional brtress

REences

1 Seeman EPahogenesis ofbone fagility in vomen and merLancet.2002 May
25;359(9320):1841-50.

2 Delmas PD Teament
8;359(9322):2018-26.

3 Rubin MRBileikian JANew andolic theapies in osteopasis Cur Opin Rheuntal. 2002
ul;14(4):433-40.

4 Rosen GBileikian JPAnabolic theapy for osteoparsis J Clin Endocrinol Mbte2001
Mar86(3):957-64.

5 Netelenbos.®steopoosisinterention optiondlaturitas 1998 Nov 16;30(3):235-9.

6 Bovin GY Chavassieux PMSantoa AC, Yaes JMeunier RAlendonae inceases bone
stength ly inceasing the meangtee of minealization of bone tissue in osteoptix vomen.
Bone2000 Nov;27(5):687-94.

7 Seeman Heduced boneofmaion: a rational taget for the teatment ofosteopavsis
Osteopoos Int.2002 Apr,13(Suppll):S152(AbsSY6).

8 Tumer CH.Biomekanics ofbone: deteminants ofsleletal figility and bone quality
Osteopoos Int.2002;13(2):97-104.

9 Meunier RBovin G Bone minal densityeflects bone massthalso the dgee of miner
alization of

bone:themapeutic implideons Bone1997 Nov;21(5):373-7.

10 Mashibdl,HiranoT, Timer CHet al.Suppessed bone tuver by bisphosphotes inaeas
es mimdamae accumiaion and educes some biomagical popeties in dg rib. J Bone
Miner Rs 2000 Apr,15(4):613-20.

11 Weinmann JEfect of stontium on the incisor thfe at. I. Injections omall doses of
stiontium kloride as a means pfeasuring thete of incemental dentingpositionJ Dent
Res 1942;21:497. Cited ly (17).

12 Piecuccini RZotti RBiolaical function otontium and maagese in teethtti della Soc
Toscanna di Sci NéPisa)Mem (Sé). 1949;56:119. Cited ly (17).

13 Losee FlAdkins BLA stug of the minex ervironment ofcaries-esistant Nay recuits
Caries Bs 1969;3:223-31. Cited ly (17).

14 No author listedStontium and dental caridiutr Rv.1983 Nov;41(11):342-4.

15 Rygh O. Recheches sur les obigelements - lISur I''mpdance du stintiumdu \anadium,
du bayum,et du zincBull Soc Chim Bi®B49;31:1408. Cited ly (17).

16 Rygh O. Recheches sur les obigelements - Des l'impdance du stntiumdu bayum,du
thallium et du zinc dans les aasrBull Soc Chim Bi@b49;31:1052. Cited ly (17,19).

17 Scioeder HATipton IHNasonAP Tace metals in mastontium and bariurd.Chonic
Dis 1972 S;25(9):491-517.

18 Cébrera WE, Strooten |,.De Boe MED'Haese PGtontium and boné Bone MinereR
1999 May;14(5):661-8.

19 StontiumIn: Subcommittee on MialeFoxicity inAnimalsMineal Tolerance ofDomestic
Animals1980;WashingtonDC:National Rseath Council:459-65.

20 Shor E,Catter AC. Te usefulness sfiontium as an adjant to calcium in themineal-
ization of the skleton in mamBull Hospaint Dis1952 Apr,13(1):59-66.

21 Amens Uéber die beieciungn der untemahung zur osteopose und osteomalazie
Muntien MedVehnsier 1919;2:1071-5. Cited ly (20).

22 Shor E,Catter AC. Tie \alue ofstiontium as an adjant to calcium in theminealization
of the skleton in osteopmsis in mamn Reifenstein EC Jr (e@econd Coefence on Mebmlic
Interelaions 1950; Josiah Mag Jr Pundaion, New York:144-54.

23 McCaslin FE Janes JMIhe efect of stiontium lact& in the gatment ofosteopausis
Pioc Staf Meetings Mg Clin.1959;34(13):329-34.

of postmenopausal osteoggis Lancet. 2002 Jun

24 Sloryna SCMetaolic aspects dhe phamacolgic use otrace elements in human subjects

with spedif reference to stae stontiumTrace Subst Einon Health1984;18:3-23.

25 Sloryna SCEfects oforal supplemertian with stale stontiumCan MedAssoc.J1981

Oct 1;125(7):703-12.

26 Marie PJSloryna SCPivon RJ CHaot G Glorieux FHStam JFHistomgshomety of bone
changes in sthle stontium thepy. Tace Subst Eimon Health1985;19:193-208.

27 Reginster JYMiscellaneous andperimental gentsAm J Med Scl997 Jan;313(1):33-

40.

28 Brandi ML.New treament sttegies: ipriflavone stontium,vitamin D3 mebmlites and
analgs Am J Med1993 Nov 30;95(5A):69S-74S

29 Meunier RBlosman DMelmas B2t al. Stontium anelde: dose-dpendent éécts in
estdlished postmenopauseitabral osteoparsis - a 2-gar randomied placko contolled
trial. J Clin Endocrinol Mbt2002 May;87(5):2060-6.

30 Reginster JYStontium @anelde in osteoposis Cur Pham Des2002;8(21):1907-16.

31 Meunier RFoux C Seeman [t al. The efects ofstontium anelde on the risk oferte-
bral fractue in vomen with postmenopausal ostespoN Endg J Med. 2004 Jan
29;350(5):459-68.

32 Greenspan SBdneider DMcClung MRet al. Alendonae impoves bone minarden
sity in elddy women with osteopis esiding in long-ter cae facilitiesA randomied, dou
ble-Hind, placdo-contolled trial. Ann Intar Med.2002 May 21;136(10):742-6.

33 Johnell OSdheeleWH, LuY, et al. Additive efects ofralaxifene and alendnae on bone
density and bibemical méers of bone emodeling in postmenopausahen with osteomer
sis J Clin Endocrinol Mbt2002 Mar87(3):985-92.

34 Cotet B Ber-LouvilleA, Gauthier ,Pet al. Compaative eficagy and sadty stugl of
etidonae and alenadmeéte in postmenopausal osteopEfect of adding homone eplace
ment thepy. dint Bone Spin2001 Oct;68(5):410-5.

35 Reginster J-YSawidi A, Devogelaer JP et aStiontium anelde reduces the risk bip frac
tures in wmen with postmenopausal ostespo®steopoos Int.2002 Nov;13 (Suppl 3):
S14(AbsO14).

36 Reginster JYDepisy RDougdos M.et al. Prewention ofealy postmenopausal bone loss
by stontium anelde: the mndomied, two-yeay double-masid, dose-anging placéo-con
trolled PREYS Trial. Osteopoos Int2002 Dec;13 (12): 925-31.

37 Delanny P Baot D Marie PJLong-tem teament with sintium anelde inceases erte-
bral bone mass without deleteriofescein miceMetabolism2002 Jul;51(7):906-11.

38 Grynpas MPMarie PJEfects oflow doses o$tiontium on bone quality and quantitgti r
Bone1990;11(5):313-9.

39 Marie PJGarba MTHott M, Mirawvet L.Efect of low doses ofteble stontium on bone
metdolism inats Miner Eleatlyte Metd. 1985;11(1):5-13.

40 Marie PJHott M, Modowski Det al. An uncouplinggent containing sintium pevents
bone lossybdepressing boneesoption and maintaining bormrhaion in estrigen-deicient
rats J Bone MinereR 1993 May;8(5):607-15.

41 MomhashT, SanoT, Hari K, Yamada SEfects ofstontium on calcium matéism inats
Il. Stontium pevents the ineased ate of bone tumover in wariectomied mats Jpn J
Phamacol1995 Jun;68(2):153-9.

42 Buehler, Chapuis PSafar JL et al. Stontium anelde inhibits bonesoption while main
taining bone drmation in aleolar bone in moes (Macaca dscicularis)Bone 2001
Aug;29(2):176-9.

43 Canalis BAott M,Delofre Pet al. The dvalent stontium salt S12911 enhances bone cell
replication and boneofmation in vito. Bone1996 Jun;18(6):517-23.

44 SuY, Bonnet, Delofre Pet al. The stontium salt S12911 inhibits boasaption in mouse
caharia and isoleed rat osteofast culties Boner Minefl992;17(Suppl1):188.

45 Izumisaa T, MoashiT, Amano HYamada SThe efect of steble stontium on calcium
metdolismil. Efect of 1-alpha-lydroxyvitamin D3 in sintium-€d rats and inhibitgreffect
of stiontium on bon@soption in vito. J Bone Miner Mdial994;12:43-49

46 Ito M, Amizuka NNakajimaT, Ozawa H. Bisphosphoteacts on ostelasts indeendent
of ruffled boders in osteofotic (oc/oc) miceBone2001 Jun;28(6):609-16.

47 Hughes DBVright KRUy HLget al. Bisphosphotes pomote @optosis in atine osteo
clasts in vitr and in wio.J Bone MinereR 1995 Oct;10(10):1478-87.

48 Ammann, BherV, Pobin Bet al. Long-tem exposue to stontium anelde dose-deend
enty inceases bone stigth in intact male aneénfale ats Osteopoos Int. 2002
Apr,13(Suppll):S24(AbsP66SU).

49 Watts NBJenkins DKisor JM et al. Comparison dfone and total alkaline phosaise
and bone miner density in postmenopausal ostetiponomen teaed with alendnae.
Osteopoos Int.2001;12(4):279-88.

50 Pi M,Quares LDA novel cdion-sensing negmism in ostelalsts is a molecular gat for
stiontiumJ Bone MinereR 2004 May;19(5):862-9.

51 Sdelling DHHopper KBCalcium and phosphsrstudieXll. Six years' dinical &perience
with Viosteol in the pevention and &ament ofrickets tetary, and allied diseaseBull dhns
Hopkins Hos[1936;58:137-211.

52 Marie PJAmmann, Bovin G Rg C Medhanisms oéction and thepeutic potential of
stiontium in bon€alcif Tissue INR001 Se;69(3):121-9.

53 Heang RPCalcium needs dfie elddy to reduce factue risk.J Am Coll Nutr2001
Apr,20(2 Suppl):192S-197S

54. Poinislev, JH. et-al, Retinol intak& and bone mirerdensity in the ElterThe Rndo
Benado Stug. J.Bone Minerd® 2002; 17: 1349-1358.

55 Handelman GMadlin LJFitdh K,Weiter JJDratz EAOral alpha-tocophel supplements
decease plasmaagnma-tocophef levels in humand Nutr 1985 Jun;115(6):807-13.

56 Baler H,Handelman GShot S et alComparison gblasma alpha andagima tocopher
levels bllowving dwonic oal adminisation of either all-ac-alpha-tocophgr acetée or
RRR-alpha-tocoplieracetée in nomal adult male subjectdm J Clin Nutr1986
Mar43(3):382-7.

57 Handelman GMadlin LIFith K, et al. Oral alpha-tocophet supplements dease
plasma gmma-tocophel levels in humansJ Nutr 1985 Jun;115(6):807-13.
58 Handelman GEpsteinWL, Reeson J et al. Human adipose alpha-tocopheand
gamma-tocopherkinetics during and after 1 yalpha-tocophet supplemertian.Am J Clin
Nutr 1994 May;59(5):1025-32.

59 Dietrith M, Blok G Hudes M,et al. Antikidant supplemeritan deceases lipid
peoxidation biomaker F(2)-isopstanes in plasma simokrs. Cancer Epidemiol Biokess
Prev.2002 Jan;11(1):7-13.

60 Khor HTNg TT Efects ofadminisation of alpha-tocophet and tocotrienols on ser
lipids and lier HMG CoAeaductase aeity. Int J Bod Sci Nut2000;51 Suppl:S3-11.

61 QureshiAA, Rearce BCNor RM,et al. Dietay alpha-tocophel atteruates the impact of
gamma-tocotrienol on gatic 3-hydroxy-3-methlglutalyl coenzymé\ reductase agfity in
chidensJ Nutr1996 Feb;126(2):389-94.

62 Mensink R7an Houwlingen AC, Kromhout PHomsta G. A vitamin E conceat& rich in
tocotrienols had nofe€t on sem lipids lipopoteins or plaelet function in men with
mildy elevated seum lipid conceitions Am J Clin Nutl999 Feb;69(2):213-9.



63 Whangr PDSelenocompounds in plants and animals and thgicéisignitanceJ Am
Coll Nutr2002 Jun;21(3):223-32.

64 Medina DThompson HGanther Hjp C Se-metiselenogsteinea nev compoundof
chemopeention ofbreast canceNutr Cancef001;40(1):12-7.

65 Ip C Lessons dm basic gseath in selenium and canceewvpntion.J Nutr 1998
Nov;128(11):1845-54.

66 ZittemannA. Efects ofvitamin K on calcium and bone bwaism.Cur Opin Clin Nutr
Meteb Cae.2001 Nov;4(6):483-7.

67 AllisonAC. Te possik rle of vitamin K défieng in the pthagenesis ofAlzheimes’
disease and in augmentingibrdamge associed with catiovascular diseaséMed
Hypotheseg001 Aug;57(2):151-5.

68 Sdwpgers LJDissel PESponk HM,et al. Role of vitamin K and vitamin Kggadent
proteins inascular calddation.Z Kardiol. 2001;90 Suppl 3:57-63.

69 Vemeer CPrwention ofarterial calcitation by vitamin K2In MikiT (ed).Vitamin KA
Coneérence Renaving Bone Mebmlism2000; Tokyo: Intemedl In¢ 2-21.

70 Heang RP Meta-analsis of calcium bioailability. Am J Thempeut. 2001
Jan/Feb;8(1):73.

71 Penland JGDietay bomwon, brain functionand cgnitive perbrmance Ewiron Health
Rerspect1994 Nov;102 Suppl 7:65-72.

72 Nevnham REEssentiality dforon for healtly bones and jointEwviron Health &spect.
1994 Nov;102 Suppl 7:83-5.

73 CuiY, Winton MIZhang ZFet al.Dietay bomwon intak and postde cancer riskoncol Rp.
2004 Apr,11(4):887-92.

74 Suthdand B Stong P King JCDetemining human dieyarequiementsdr borwon. Biol
Trace ElemeR 1998 Winter66(1-3):193-204.

75 Hunt CPFiel JK,Johnson LKBoon concerdtions in milk &m mother of full-tem and
premadure infints Am J Clin Nut2004 Nov;80(5):1327-33.

76 Sedom CD Nielsen FHsilicon derivation deceases colgen brmaion in wunds and
bone and onithine @nsaminase enzyme \digti in ver Biol Trace Elem €’ 2002
Dec;89(3):251-61.

77 Sedom CD Nielsen FHsilicon derivation and aginine andystine supplemetita afect
bone collgen and bone and plasmace mined concenations inats J Trace Elem Exp Med.
2002; 15(3):113-22.

78 Jugdaohsingh Ruder KLQiao N et al.Dietay silicon intakis positely associgd with
bone minal density in men andeprenopausalmen ofthe Famingham G$pring cohdrJ
Bone Minerd® 2004 Feb;19(2):297-307.

79 Eisingr J Clairet D Efects ofsiliconfluoride etidonae and mgnesium on bone mader
densitya retrospectie stugl. Magnes Bs 1993 Se;6(3):247-9.

80 Mukheiee B Pdara B Mahgatra S et al. Vanadium—an element atiypical biolgical
signifcanceTaicol Lett2004 Apr 21;150(2):135-43.

81 Sdrauzr GN Lithiumpccurencedietay intales nutritional essentiality Am Coll Nutr
2002 Feb;21(1):14-21.

82 Mai V, Colbet LH,Berigan D et al. Calorie estriction and diet composition maelula
spontaneous intestinal tuneorégis iApc(Min) mice thugh diferent melsanism<ancer &
2003 Apr 15;63(8):1752-5.

83 Dufy PH,Levis SMMayhugh MAgt al.Efect of the AIN-93M purifed diet and dietgr
restriction on suival in Spague-Davley rats: implicdions 6r chronic studiesl Nutr 2002
Jan;132(1):101-7.

84 Alink GM Kuiper HAHollandes VM, Koeman JHEfect of cooking and ofregetebles and
fruit on 1,2-dimethhydrazine-induced colon cim@enesis irats In Waldron KW Johnson | T
Fenwik GR (eds)ood and Cancer &ention:Chemical and Bigjical Aspects1993;Royal
Society ofChemisyy Cambridg:175-9.

85 Bit DFPdil K, Four PMCompaative studies on thefefts ofsemipuried and commeal
diet on longvity and spontaneous and induced lesions in the Slgiganhgmstedutr Cancer
1985;7(3):167-77.

86 Newbene PM,Suphakar V. Nutrition and cancea review, with emphasis on thaer of
vitamins C and E and selenNux Cance983;5(2):107-19.

87 King JTVissber MBLongvity as a function afiet in the C3H mouded Poc 1950
Mar9(1):70-1.

88 Shahidi ,ANaczk M.Food phenolicsan oerview. In Shahidi, Naczk M (eds)Food
phenolicssouces chemisyy, effects applicgions 1995; LancasterA? Technomic Puishing
Compan In¢ 1-5.

89 World Cancer &eath FundAmerican InstituterfCancer &eath. Food, Nutrition,and
the Pewention ofCancera Global Brspectie.1997; WashingtonDC: American Instituterf
Cancer &seath.

90 Rafter JJ Scientit basis ofbiomakers and benég of functional dods br reduction of
disease riskcancerBr J Nutr2002 Nov;88 Suppl 2:5219-24.

91 Van Duyn MAPwonka E.Overwview of the health beried of fruit and egeteble
consumptionoff the dietetics pfessional:selected litature. J Am Diet Assoc 2000
Dec;100(12):1511-21.

92 Giovanrucci E.Tomaoes tomao-based pyducts lycopengand cancerreviev of the
epidemiolgic liteature. J Nal Cancer Insi.999 Feb 17;91(4):317-31.

93 Clydesdale FMLSI Nath America dod Componentepoits Food SciencAnd Nutrition.
Crit Rv Food Sci Nutr1999;39(3).

94 Steinmetz KAptter JD Vegetables fruit,and cancer prentiona review.J Am DiefAssoc
1996 Oct;96(10):1027-39.

95 Bradlov HL,Telang NTSepkvic DV, Osbone MPPlytochemicals as modides of cancer
risk.Adv Exp Med Biol999;472:207-21.

96 Rotter JD Steinmetz R/egetables fruit and piitoestogens as mventie agents|ARC Sci
Pulh. 1996;(139):61-90.

97 Matusheski N\effery EH.Processing conditions iower the yield ofthe anticaringen
sulbraphane fom boccoli.2002 Mtg, Inst Bod Techinol.2002; Abs100C-25.

98 Conavay CC Getahun SM,ides LLPusgeri DJTopham DKBoteo-Omay M, Chung FL.
Disposition ofjlucosinol@s and sufaphane in humans afterésgon ofsteamed anddsh
broccoliNutr Cance000;38(2):168-78.

99 Chen LStacavicz-Sauntzakis MDuncan CSharif R, Ghosh Lvan Beemen Rishton D
Baven PEOxidative DNA damae in postde cancer péents consuming tamaauce-based

entees as a kole-bod inteventionJ Nal Cancer Ins2001 Dec 19;93(24):1872-9.

100 Kucuk Q Sakar FH,SakrW, et al. Phase Ilandomied dinical trial of lycopene
supplementian bebre radical postaectory. Cancer Epidemiol Biokess Pev. 2001
Aug;10(8):861-8.

101 Bell MCCrowley-Nawidk P Bradlov HL,Sepkvic DV, Shmidt-Grimmirey D Honell P
Mayeaux EJTuder A, Turba-Herera EA,Mathis JM.Placko-contolled trial of indole-3-
carbinol in the éetment ofCIN Gynecol Onco000 Aug;78(2):123-9.

102 ScalberA, Morand C Manat G Remesy CAbsoption and metelism ofpolyphenols in
the gut and impact on heaBipmed Pharacothe2002 Aug;56(6):276-82.

103 RechnerAR,Kuhnle GBemner ,PfHutbard GP Moore KPRice-Eans CAThe metholic
fate of dietay polyphenols in humakge Rdic Biol Med2002 Jul 15;33(2):220-35.

104 ScalbarA, Williamson GDietay intale and biosailability of polyphenols] Nutr 2000
Aug;130(8S Suppl):2073S-85S

105 Ullmann |Haller JDecourJRGirault N Girault J Ridard-CaudonAS Pineau BNeber
P.A sinde ascending dose stuaf epigallocdedin @llate in healthwluntees.J Int Med Bs
2003 MarApr,31(2):88-101.

106 Lee MIMaliakal PChen LMeng X,Bondoc FYrbhu SLamberG, Mohr $Yang CS
Phamacokinetics déa cdedins after ingstion ofgreen tea and (-)ggallocaedin-3-al-
late by humandormation of different metholites and indidual \ariability. Cancer Epidemiol
Biomakers Pev.2002 Oct;11(10 Pt 1):1025-32.

107 Meng X,Sang SZhu N Lu H,Sheng SLee MJHo CT Yang CS Identifcation and
chamcterizéion of metlylated and ringifsion metmlites oftea caecins érmed in humans
miceand ats Chem &sTaicol.2002 Aug;15(8):1042-50.

108 Van Amelsvort JM, Van HofKH, Mathot JN MulderTRPWiersmaA, Tijtug LB Plasma
concengtions ofindvidual tea cedins after a sifg oral dose in human&nobiotica2001
Dec;31(12):891-901.

109 Li G Meng XWinnik BLee MJLu H,Sheng SBu&ley B Yang CSAnaysis ofurinay
metdolites of tea cdedins lp liquid tiromaography/electiospay ionizdion mass
spectmmety. Chem &Toicol.2001 Jun;14(6):702-7.

110 Chav HH,CaiY, Albets DSHakim 1 Dor R,Shahi,FCrowell A, Yang CSHam Y. Phase
| phamacokinetic studof tea poyphenols dilowving sinte-dose administion of
epigallocaedhin allate and polphenon ECancer Epidemiol Biokess Pev. 2001
Jan;10(1):53-8.

111 Miyazawa T.Absoption, metdolism and antadative efects oftea cdedin in humans
Biofactos.2000;13(1-4):55-9.

112 van het HolKH, Wiseman SAYang CSTijluig LB Plasma and lipoptein leels oftea
catechins 6lloving epeaed tea consumptidiioc Soc Exp Biol Met999 Apr,220(4):203-
9

113 Zhang GMium Y, Yagsaki Kinduction ofpoptosis and celyde arest in cancer cells
by in viro

metdolites ofteas Nutr Cance2000;38(2):265-73.

114 Nakati K, Egubi H,Imai K.Can tetime inaase ong’liletime?Ageing Rs Rv.2003
Jan;2(1):1-10.

115 Wu AH, Yu MC Tseng C{Hankin JPile MC Green tea and risk dfreast cancer isian
Americandnt J CanceR003 Sg 10;106(4):574-9.

116 Nakadi K,Egubi H,Imai K.Efects ofdrinking geen tea on cancer risk anggibl@y
of cigarette smais, obseved in a pospectie coharstug among a danese gneal popu
lation.Pioc AACRANu Meetg2002; Abs2353.

117 Bushman JGreen tea and cancer in humanseview of the liteature. Nutr Cancer
1998;31(3):151-9.

118 Nakadi K,Matsuyama SMiyake S Sugaruma M,Imai K.Pre\entie efects ofdrinking
green tea on cancer anddiavascular diseasepidemiolgical ezidencedr multiple tageting
prewventionBiofictos. 2000;13(1-4):49-54.

119 Hirano R,MomiyamaY, TBkahashi RTanigudi H, Kondo K,Nakamira H, Ohsuzu.F
Comparison ofreen tea intakin &panese pi#nts with and without argyiaphic coonary
artery diseaseAm J Cadliol. 2002 Nov 15;90(10):1150-3.

120 Nielsen SEpung JMDanestar B Lauridsen SKruthsen,Sandsom B Dragsted D.
Efect of parsley (Retroselimm crispum) intalon urinar apigenin &cretion,blood antiaidant
enzymes and biorkess for oxidative stess in human subjeBts] Nutrl999 Jun;81(6):447-
55.

121 Shimoi KQkada H,Fuugori M, GodaT, Bkase SSuzuki MHam Y, Yamamoto HKinae
N. Intestinal lasoption of luteolin and luteolin 7-O-betéigoside inats and humanBEBS
Lett.1998 Nov 6;438(3):220-4.

122 Felgines CTalavera § Gonthier MPTexier Q Scalber A, Lamaison JlRemesy C
Strawbery anthoganins a recarered in urine aslgcuo- and suticonjugtes in humang
Nutr 2003 May;133(5):1296-301.

123 Poss A, Kasum CMDietay flavonoidsbioavailability metdolic efectsand saéty Anru
Rev Nutr 2002;22:19-34.

124 Saller RMeier RBrignoli RThe use osiymarin in the éatment ofliver disease®rugs
2001;61(14):2035-63.

125 Wellington KJarvis B Siymarin:a review of its dinical popeties in the magament of
hepatic disoders. BioDugs 2001;15(7):465-89.

126 Wargovich MJ Nutrition and cancethe herbal ewolution.Cur Opin Clin Nutr Meta
Care.1999 S@;2(5):421-4.

127 Slatery ML,Benson Cutin K,Ma KN Sthaefer ) Rotter JDCamtenoids and colon ean
cer Am J Clin Nut2000 Feb;71(2):575-82.

128 RohanTE Jain M,Hove GRMillerAB A cohor stug of dietaly caotenoids and lung can
cer risk in mmen (Canadafancer Causes Coht2002 Apr,13(3):231-7.

129 Giovanmucci ERimm ER.iuY, Stampér MJ Willett WC. A prospectie stugt of tomao
productslycopengand postae cancer risk. Nal Cancer InsR002 Mar 6;94(5):391-8.
130 Michaud DSFeskaniec O Rimm ERColditz GA Speier FEWillett WC, Giovanrucci E.
Intale of specit captenoids and risk déing cancer in 2 pspectie US cohés Am J Clin
Nutr 2000 Oct;72(4):990-7.

131 Tery R Jain M, Miller AB Have GR,RohanTE.Dietay caotenoids and risk direast
cancerAm J Clin Nutk002 Oct;76(4):883-8.

132 Giovanrucci EAstherioA, Rimm EBStampér MJ Colditz GAWillett WC. Intale of
camtenoids andetinol in elation to risk ofprostae cancer Nal Cancer Instl995 Dec



6;87(23):1767-76.

133 Zigyler RG, Colavito EAHatge P McAdams MEBdoenbey JB MasonTJ Fraumeni JF
Jr Impotance ofalpha-cantene beta-caotene and other pytochemicals in the etigioof
lung canced Nal Cancer Ins.996 May 1;88(9):612-5.

134 Neuhouser MP#terson REThomquist MPOmenn GXKing IBGoodman GEuits and
Vegetables Are Associted with Lwer Lung Cancer Risk Y the Plat® Arm of the
beta-Caotene and &inol Hicay Trial (CARET)Cancer Epidemiol Biokess Pev. 2003
Apr,12(4):350-8.

135 Dr Dominique Miaud (pesonal comumicdion).

136 West CEEilanderA, van Lieshout MConsequences vised estintes of caotenoid
bioeficay for dietay contol of vitaminA defcieng in deeloping countried Nutr 2002
Se;132(9 Suppl):2920S-2926S

137 Liu CRussell RMVang XD Exposingdirets to cigrette smakand a phanacolgical
dose ofbeta-caotene supplemetitmn enhance in \dtretinoic acid dabolism in lungs via
induction otytochrome P450 enzymebkNutr 2003 Jan;133(1):173-9.

138 Paolini M AntelliA, Pazzetti L, Spetloa Q Rerocco Pvalgimidi L, Redulli GFCantelli-6rti
G. Induction ofcytochrome P450 enzymes andemegeneation of oxygen mdicals in
beta-caotene supplementedsr Carcingenesis2001 S;22(9):1483-95.

139 Liu CWang XD Bonson R Smith DEKrinsly NI, Russell RMEfects ofphysiolgical
versus phanacolgical beta-castene supplemetitn on cell miiferation and
histopgholayical hanges in the lungs ofgarette smadexposed émets Carcingenesi2000
Dec;21(12):2245-53.

140 Hecbeg S Galan P Prziosi P et al. The SWILMAX Stud A Randomied,
Placko-ContolledTrial of the Health Edcts ofAntikidantVitamins and Mires Arch Inten
Med.2004 Nov 22;164(21):2335-2342.

141 Kodentsea VM, Vrzhesinskaia & Solol'nilov AA, et al. The efect of riboflavin supy
on metholism ofwatersolulte vitaminsvopr Med Khinll993 Sep-Oct;39(5):29-33.

142 Ballmer PB/itamins and metajsossile hazads br humansShweiz MedwWochensir.
1996 Apr 13;126(15):607-11.

143 Heinrib HC Thiamin- undolsduemang! bei tronisbem aleholismas eisen- und
cobalaminmamry bei ‘eganisber enahung Emndhungs-Uméau. 1990;37:594-607.
144 ThomsonAD Leey CM. Obsevations on the mieanism ofthiamin ydrochloride
absoption in marClin Scil972 Aug;43(2):153-63.

145 MorrisonAB CampbellA. Vitamin ®dsoption studies Factos infuencing thexeretion of
oral test doses dhiamine and riblafvin by human subjecisNutr 1960 Dec;72(4)$35-40.
146 RiedemaniTE,KumeciakTC, Kegan PK,Sheft BBThe @dsoption, destuction,and
excretion oforally adminsted thiamineybhuman subjed&astoenteol. 1948 Jul;11(1):100-
14.

147 Davis REIcke GC Clinical bemistr of thiaminAdv Clin Chen1.983;23:93-140.

148 Tanphaibitr V. Thiamin.n Shils MEQIson 4, Shile M, RossAC. Moden Nutrition in
Health and Diseaséinth Editior.999; New York: LippincotWiliams &Wilkins381-9.

149 Loev D Phamacokinetics dhiamine deratives especigllof benbtiamineInt J Clin
PhamacolTher 1996 Feb;34(2):47-50.

150 Fox CH, Ebel M. Plytic acid (IP6)novel bioad spectrm anti-neoplastigent:a system
atic review. Complemerther Med2002 Dec;10(4):229-34.

151 Betyne GMBen-Ari JNord E,Shainkin BBedouin osteomalacia due to calciymivde
tion caused yb high phtic acid content ofinleaened bead. Am J Clin Nutrl973
Se;26(9):910-1.

152 Ford JA, Colhoun EMyicIntoshWWB Dunnign MG Biotiemical @sponse ofate ridets
and osteomalacia to aupdty-free dietBr Med J1972 Aug 19;3(824):446-7.

153 StephendVR Klimiuk PBery JL,Mawer EBAnmal high-dose vitamin Doptylaxis in
Asian immigints Lancet1981 Nov 28;2(8257):1199-202.

154 Vucenik l,Yang GY Shamsutin AM. Comparison opure inositol hephosphte and
high-ben diet in the prention ofDMB\-inducedat mammar cacin@enesisNutr Cancer
1997;28(1):7-13.

155 Samman,Sandsom B Toft MB et al. Green tea orasemay extract adled to bods
reduces nonhemenirebsoption.Am J Clin Nute001 Mar73(3):607-12.

156 KeskinY, Mostionis GDimitriou Met al. Prevalence ofiron deifcieng among dwot
children of different socio-economictstin urbafurkey.Eur J Clin Nutfin Pess).

157 Hashizume Mshimodar, Sasaki Set al. Anaemia inalation to lev bioavailability of
dietary iron among $wol-ayed dilden in théral Sea egion,Kazakhstarint J Bod Sci Nutr
2004 Feb;55(1):37-43.

158 Grant CC Wall CR,Wilson CTaua N Risk &ctos for iron defcieng in a hospitaled
urban Ne/ Zealand poputian.J Rediar Child Healtr2003 Mar39(2):100-6.

159 GopaldasdT, Gujal S Empuering a tea-plantion comnmmity to impve its miarutrient
healthFood Nutr BulR002 Jun;23(2):143-52.

160 Chang MCBailyy JW, Collins JlDietay tannins &m cavpeas and teaansienyl alter
apparent calciumbesoption hut not dsoption and utilizion of protein in ats J Nutr 1994
Féb;124(2):283-8

161 Zeyuan DBinging T, Xiaolin L et aEfect ofgreen tea andlad tea on the mebalisms
of mineal elements in oldts Biol Trace ElemeR 1998 Oct;65(1):75-86

162 GanjiV, Kies CVZinc bio&ailability and tea consumpti®tudies in healthy humans
consuming self-selected anboratory-contolled diets Plant Bods Hum Nutrl994
Oct;46(3):267-76.

163 Nakano M,KawanishiY, Kamohaa S et al. Oxidative DNA damae (8-hydroxy-
deoxyguanosine) and bpdron staus:a stug on 2507 health people Fee Rdic Biol Med.
2003 Oct 1;35(7):826-32.

* N-Acetyl-L-Carnosine lubricatin
eyedrops

* Manufactured under FDA-Certified
Opthalmic GMP

« No extraneous antioxidants: nt
Vitamin E, no Vitamin A, no Taurine



