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Abstract 

Flaxseed is ce r ,j ~ ;,, .,ds a,, = r .~t : ~~ ,,- ~. _. __ . :t ~r ts ,~rcpc ;e^ neaith benefits . N>-- Gambinea =J,_h the fact th~1r b,~~,s~~t - to dl~ rri ~`n-~c~ 'n 3-, ;c:Js . th,~ ~ c ;Imiz,~ti f c n ;. bone meatoiisrr~ 
- 'd ~i~cf!I~ i _('r `ve %iflc ~fi~UL:f ;i> :i i'u : .^/ 'acids COflsl;'T?Ed . I fl2 .tF(-.-C~S lI f : -, 

"~,'J been lI1L(-^ .'ateCy bk :l j :'0s1'"IV(~ ~Q( C,:~_~F, . C_J;~~t,i-i'~(.~
. -i rt_ ,r, 

acid (ALA ), ;n bu;ie c ., e ; n
: 

r~G E'~, C: r 
~ 

r 
~i r_ G ;F'Cilie 



elucidate the effects of a 1v°o FO diet r.n indices of hc.;ne he-~;ifh ini;li :c!irg bone mass and biomechianical `ticne strength . Male and -emalc, mice ,,vere f~::d e!zhe:r a flaxseed oil 'FO) or a 10% corn oil (CO) diet fi om postnatai c'a,- (PND) 28 until PND 91 . nAule and ferynale mice red FO converted ALA to t;cosape ntanoic acrd (_=PA) and docosarExanoic acid iDF'A) as Indicated by SIgCIIfiICatla J ~llJhcr serum EPA ~and DH, r~ .nOVtr, eV2 f,SE, l1(Tl ; ~̀C!,- ~ ; ~-~f. alsklll - f a, ( tlT~, . 1 b ~.'ta, intet'leukin-o ; ianor necresis iar-oraIp; G) ,,v,jn the pcienti~' -c modulate bone metaboiism did not significantly differ among groups . ,~s exDarte~, ; ; serum linoleic acid ar,d arachicior :c acid were significantly lower among mice fed FO . t ,e~'in~ FO die : did not result r a hicher or lower bone mass or strcrger er ,,veaker femurs and umbar verteb a ;hUn ir mice ;e(: C~) diet in either grinder , su-gesting that the level cr ALA atfainaalc: in a 10'/'() flaxseed oil diet ;s sale with regard m bcne development in gro~,mng mice . 
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Abstract ' 

BACKGROUND : The mamrnGlian lignrn e!~rerclGctone tENL ; is oroduced from plant fignans Which are present in large amounts jr, flaxseed (lirisaed) . The erfer,+ ;;f EINL on cclon cancer cell g ~owtri in vitro and in vivo, and its me nar,isr,s o .` acr.ion, Liave not been studiec in detail . MA ; ERIALS AND), METHODS: The growth of the ----io 201 hLrlar, colon cancer cEii iine was examined by ro(crfrnetric 3 ~4.5-di~~ethylthiaiol-2-ylj- ;;- (3-car~:,exym~:;thcxYpheny' ;-2- (=;-sui~.ncphenyi; .2Fi-~etrG-zclium (MTS) assay, wh1F the expression of apopt:~s's-anci Proliferation-related proteins (p53 . Bax, Bc!-xL and S, Ecl-2, Caspase-8, Caspase-3 and proliferating cei! nuclear antigen (PCNA),) were examined by A,'estern blotting . fn vivo tumor growtnw~wamined by "; arlsplant;r7y roio 201 ceiis into ENL-treated and piacabo-treaied ai.hymic mice, ?-ESULTS : The NITS assay showed that F--NL suppressed coio 201 cell grc~srt1h ; IC50 fcr "2 h : 113 .4 r nicroNi1 in vitro . On flow cvtometr Y induction of apoptosis was conf:rtlied by ;ne appearance cf SubG1 populations, while cell cycle progression was not affected, T^e express ion of an apo,r,tcsis-suPpres~~ng protein (Eci-2) was down-reguiated, an apoptasis-enhancing Protcir (cleaved form of Caspase-3) was up-regulated, proliferation-re!ated PCNA_ protein was de~n ,_rec,ulated and p5?, Bax, Bci-xL Pnd S and Caspase-8 levels were uncharged . ENL, at q dose c1 ) 0 mg/kg given 3 times per ~,veek by subcutaneous iniection, significantly inhibited the growth c; coio 2C1 cei!s transplanted Into athymic mice without ' any adverse el`e;ts . CO~TJCLUSiC~: : `i~IL -u~;prESSea :;~io 201 hurnan ,u ;or! cancer cell growth oth In ritro (and r ~iivo. 1 he rumor-suppra5s ;ing mec~hanisms inclucied apoptLsis and decreased cell pro{iferaticr . 
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Abstract 
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extent o` hypercholestero'e,ric atl,erosceroJi ; . . E-io~Aever . : is rot known whether the chron c use of ilC,y'IlGrl COf1lpIe ;< has any adverse 2TiFCCS at-, 1h8 ri'Cf'^Op(1 EIIC :1~Si-'m . T~E? effects of fIgfIan complex (--~,0 mg,/kg ki(Jd`/ wt orally daliy ft :-r L fTl01i(lS) O.`? the ̀ F'd ciCod r;e ;'c (G?EjC) count, lTlBuil CGrpUSC:Jlut VOIUfTIE (MCVi, red cell dI`u":FJUti : ;f-, bVl~'~i i 11~i'v'~~! h8C71c~GCI':t i~=Ct7, l~;TiOi+ -I ~', ~for~irl (} ,~~ mean corpuscular herriog;o0in (~vl~'H1, ~r~Gn ~crpuscul~ar he~og;e,) ;r cor~ ;tintrGfior (N1G};C), and courts ::~"~~vhite blood cell r,',~iBC ; g~Gni I~~c,~~tes, !ympr:ccytes, mcr,oc~re~ and pia~e!et . and ~iatele± N volume were investigated in normu and '~yperch;~iesceroitr~~c r<,tbits . The results show ̀ hat lic;nar, complex had no adverse effects of counts of RBC, VV13r;, g 'anl.;lccyt(:S , ~vmF nccytes, meno-_ytes and pia :e!et in bcth the nor;-Pcand hype;-Choies er ;iemC The valLes :"or MCV, RDW, Hct, Hb, N1CH . N9CHC, and platelet volume were similar in I c;nr,n c_~m0ex-treated or untreated norrino- and hyparcholesterniemic rabbits . Iz is curciuried ! that chronic use of fignan complex ~Iad no adverse effects or the hi;mepoietic system . 
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Abstract 

Phytoestroaeras are naturally cccurrino pi<.nt-derived phytochemical,;, )Nho4A r-ommer, biaiosical roles are to protect plants from stress or to ac, as par of a plant.'s defense rrtir"arism . A (though composed of a wide group of nons~eroidal compounds of ~iverse structure, phytoestrogens have been shown to bind estrogen receptors ard to behave :s weak agenisU~antac;cnist in both animals and humans, Fhytoestrogens include ~ma :nly isofiavores ;IF ;, coumestans . arc !igr,aris . These compounds are known to be present in fmits, vegetabiPS, and ,v ;-», ;e grains co�nrr,or;ly consumed by humans. IF are found in iegumes--mai,71y soybeans--wt;ereas flaxseed :s a major scurce of lignans, and coumestans are sigrif'c3n ;i~ ~:resent in clover, a fa!`a .and sovbear,, sprouts . 3-Prenyl flavoncids are common in vegetables . B o-:vailapility of IF re'C;Uire-s an in ;tiat hydroiysis of the sugar moiety by intestinal b-eta-gIucosidases to a,~(cw the following uptake by en?erocytes and :he "low through the peripnerai c,rcu!ation . Follovr ,,g absorpticr . ;F are ther reconji_.;gatEd mainly to gLucuronic acid and to a (ess-zr degree L~ ~ul ;phuric acid . G~ :a ; metaboiism seems key to the determination of the potency of action . Se,/eral epidemiological studies corre;ateC nigh dose con5umpt:ons of soy IF %vith multiple oere;i<,ial effects cr-, breast and prostate cancers, menopausal symptoms, ostecpcrosis, atherosclerosis a .,O. stroke, and neUrc~~~~eneration_ Fcr 'the relief of menopausal symptu ;-ins a :;cnsumption of 60 mg aglyconesiday has oeen suggested ; for cancer prevention a consumption between ,`~0 and 1 10 mg ag;yc:onesJray is considered beneficial to reduce :"ISkS Of breast, colon ,;il,.̂ r''ifcSi2te ;aI'1Ce(, i0 de,,--,-ease CafI :GVaSi.U& i1sk A. iT11niIT'iim intake 1--f 40-60 mg ag;yconesldav, tcgethE.~ with ;r_out 25 y of soy procwin has 1~,,een suggested . For , improvement in bone mineral density, Ji)-1 "l ~~ ,~gl ;1C0't?S/Cjcu`!?Cf ~ ' ;?riC,,^ , :~'f ~,t ~2~~i hJ-1? months could be beneficial . 
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Plant li;nar '-hydroxymataires,no '7-Hr~1Rl is a novel precurscr of ;he rr,a .rnrnaliari liqnan 
enterciactone . A 13 ~,,,eek toxicity sltudy ;t dietary levels or 0 . 0 .25, ', amd 4°~, ;'wl,,Nj of Pctassjum 
aekafe compiex of 7-H(,,/1R iHl\,4Riigna7i vas conducted ir, te',/Vis-ar ;a-i . Tnese dietary levels 
resuited in an average daily ;r,take of 160 640, and 2600 rrg ;HM F<,ic;~~an%Kg body weight/day, 
!"°SpBCtlVE.y. A, COf1S ;dEra I : systemic EX ;;~OSU("8 of HPdRIIgnaFl'JVaS vr fITieC by dose-1'E,'IaiECj 
increases in plasma total (conjugated and uncorjugared') Uoncenl,~atiori � r : -i-ik1R and metabolites 
er:i°fCi&C;Ci E, 7-IlydrOXy8f1te!"rlcaClORB . c :iCa ilidtail'CSII"iCl . C('tc;(OiaC'Oliu appeared to `U8 the ITiclOt" 
metabolite . Most ;>96°~0l of `he circulating 7-HN1R and enterofacto~,,e ,U-as in conjugated form as 
measuredl from the ;ow-dose rat plasma s ampies . HCvIRlignan exposure did not significantly affect -
clinical signs, ophihalmoscoisy or ne,irobr:havi^uraf oloservat;ons, and mcWr qc:ivity . Trar.siert 
reductions in food intake and body ;ve;ght gain ~n the mid-and high-~: ;;se group were ascribed ~o 
decreased palatability of the cest reed . OrJy :r mats of the higl-dose group Me body weights 
remained Nightly reduced throughout the OUWy In the high-dose group ihe number of 
thrcmbocytes (females), and total white blood se!( count lma~es ; viere increased . Plasma 
trigiycerides were dose-depencent;y deprossed in nibes o; all test groups and in 'emales of -,,he mid- and high-GCS2 group, whiic plasma c"clesteroi, and phospholipids 1,vere decreased in 
high-dose males . These changes, which have aiso been reported for other (Flaxseed) iignans, 
were not considered to represent adverse <>ffects . The relative weigh, of i".e kidneys was increased 
in males of the high-dose group. The °rve':aht of the full and err.pty caecum showed dose-related 

, increases in males of all treatment groups and in females of the high-dose group. Absolute ovary 
weights were decreased in all treatment groups while decreases in relative ovary weights were 
confined to !he mid- and nigh-dose group . 
In addition, a marginGi IengthPning of the estrus cycle nas ncted in rigii-dese females. Apart from prevention of hyaline droplet nephmpathv ;n all high-dose male rats, there were no 

freatmeri-related histopatho~c,gica' afterc:,,;ors . It was r,Qnc;udeG tiat HfviR'lignan showed weak 
antiestrogen-like activity which may he mediated through entc:ro;a::one metabolite . Based on 
declined ovary weight . the no observed ac:verse effect level of "HfvlRl;gnpnwas set at 0259.! in Feed 
corresponding to 160 mTkg tccly vveighticay_ 
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Abstract 

The effect of 1010 fax show consumption r.,m the 30th to rhe 130th day .after Wth was examinec in 
male Pischer 3-1u rats . The effec,s of bot -he high 'ignan:`high o;l Nc r in strain and a h#i 
lIgna(ltio`a"J C~i SClIfI St'"aIf1 CT {a;{SCcd ̀ Nt?m compared . F', :y5ii:aliy and o8(IaVIotJrallf there were :;C 
d:Tf2m'lCBS lil ~am vElCI`'gIf1G 1a the WE dif?qaf V groups it ufl'y '_If7'C . At 7U 8''ICC 1,00- days of dietary 
exposure blood !jIUCOSE.' le v6 s 'itJF!"? the same in ''~Ofi~l~ and Set fluX ;;'1C`JJ-rGCi and ~_-,s 'NGII as J 
C'PgUWf ':hCw-Fet rats : there ' i(;f' :-, f'e . ,C :̂o qr ̀ omlt~l 11 `, .`1'3 and Jt '.II - ";~ i _ -l_t , ti ~: i r<-irS S i Cc3 -f1G ;r 
`plasma 8''JE ;S OT ahfllCl%; ai",Irl :ti :nc1F''~.srJ- - 'del"? the same ci ' ' !. . ! equal ?J - t~ . . i ci.~ ._.c - Uf -~ i,~i~~f (_ ~,,h- -i,j~ld_r(~ - .. :'r?!j <: . . 
rat . The ::C ;I'IT,`i C? ,~~ca(li~ . r~-n~~,( ~ i s~. i_.a~ r~ aincrease I~ 'he ilvFI" 
rl IT'G ,gc-"1(1 .=tE: .f Nc ;{ .,`li=L"d-'e ., =ts . rliS was t ., same fl ~~ &- - r~ � ~VUi,lI1 _i~1 . :1 ~!.. .~'1 ,fX i~a I"~:ts ,C . . . . 'rJ0 and . 0(_' days . Thus CfIF Nr ... .,r_ . .i ,,;v2a 'lOi QW t i .lij ~ 'ialliJ,a ::~ ,c 
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levels in rat liver in both rer;ular chow-1~.d d and flax ch~vv-fed r~ts i ; ie ; e ur<<s ne efect cf flax feeding on the sclue;e fcrm of iiver carrr-,aGT which was expressed at a vF>r~~ low level. Flax - feeding affected an ncrease in :he activ :[;~ OT gr~ri;r~a :~T ~n isefatec Plasma membrane frac'ic~ ~ ,rs which mirr ;:reu that in liver hornor,enat4:: the s,~rre ~leyr~~ ~~f rc,ease ~rr=as seen in Nor~ ;n flax chow-Fed and JGlIi, i`lax chow-fed atS . 1_la :< Consumption e?TCciS an Increase :fl thE,' activity Of liver gammaGT at the !evei of the plasma membrane whicri is ,igr;an dependent, ph;rsielor,icaily relevant and nna-y be linked to hepatoprotectien against 'nju ;y ;hrcugi, an ;ncreasa :n reduced giutathione; Copyright 20G4 John Wile,/ & Sor;s, L t'..11 . 
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Abstract 

, The effect of exposure to, fo" :owed by cor-sur~iot;on of, 10010 flax cr;oyv ̀ rort} the 18th day of gestation to the 86th day after birth was examined in rriafe and fefnaie F;scner --44 rats . Growth curves of the flax chow-fed rats ~Nere identical `o those of regular eh~~rv-fed rats, as ~vere such developmental milestones as pinna development. growth of rair and eve oper;ir9- Acoustical . startle and the righting reflexes, developmental rehavicural ;rdTCes ; viere, also the same . E3lood glucose levels were comparable .n flax vn-x-fed and regular rhotin)_fP~ ~ats at all stages of development, indicating that flax is withou : effect on glucose ba;ancc- . There viere no signs of toxicity in ;he flax chc,.N-fed rats since thei plasma !evels of alaninc: aminctransferase and gamma-glutamyftranspeptad~:se (gazmmd ,, .~T) were the same as ~hose oi -euularchcw-fed rats . The activity o` gammuGT displayed an inc-as: in the !ivers or fl .x chow-fed rats Gf'er pubert~y~, f-rore so in the male-fcur-fold-than in the female-1 ~8-fo1d . This is sugc;esti~.,e of an estrogenic effec: which impiicates an effect of an estrogenic flax i;qnan . An hepatoben~fc ;al effect o= the flax-:nduced increase in liver gammaCT is discussed . In summary, dietary 101"0 ; ;ax -- ;,rjw ;5 without iong-term effect on growth, development and be:~avicur, is non-toxic and ;nay be he_Pqtr,p ; otec,ive . Copyright 2003 John Wiley & Sons, Ltd . 
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Abstract 

Previous studies have shown that ieeding flaxseed (FS) or its iignar secototriciresinol 
digiucoside (SDG) to rat darns during iaci_atian enhances the differentiation of rat mammary gland 
in~ the female oifsprirg . This s~dy determined whether exposure to a diet 'Adlh 1G°,iG FS o; SCG 
(eq,uivalent to the amount +n ; 0°io FS) durng suckling czuid pro'teczgainst 
9, i 0-dirnethy!-1,2-F;enzantr;racene i GMBa)-ir,dueed &t mammary turr;or:genesis later ;n life . 
Dams were ,ed the AfN-93G basal AM (BC) throughout pregnancy. After de!;,;er-y, darns were 
randomized _o continue or, 1313 or were Fe ;i BD supplemented nith i0°,'o FS _,r SDG durirg :actation . 
Three-day One of dams was analyzed Mr mammalian !ignrns . After wear;inig, ail offspring were 
fed BD . At postnatal Days 49 to 51 . during proestrus phase, offsprng were aavagEd vvith 5 rng of 
DN1BA. At Week 21 pcst-DPv1EA arlminislation, compared with the 8D group, ;he FS and SDG 
groups nad significantly lower (P < 0.05) tumor incidence (`3' .31o and 4?.0~?lo lower, respectively), 
total tumor lead (50.8% and 62 .5°o iower . respectively!, mean tumor size t431% and 67 .?°,'o lower, 
respectively� and turr ;cr number ;4S.9% and 44 .8°G low.=c, respectively) Per raL. There was a 

` significar,t decreasing trend (P < 0 .05) in final tumor weights in rats fed FS cr SDG . The high 
urinary !ignan excretion in dams fed nth AS or SCG corresponded with tic reduced tumor 
development. The FS and SDG Groups i;icl not differ significan :iy 0 tumor indices, indicating that 
the elect of FS is primarily due to its SD(: . There were no significant changes in selective 
reproductive indices measured among dams and offspring. in conclusion, exposure to FS or F)DG 
during suckling suppressed DMESA.-induced rat marimarytumorigenesis, suggesting that exposure 
to lignans at this early stage of mammary gland development reduces SL.sceptibility to mammary 
earcinogenESis later in life Mhout adverse etf?cts on selective reproductive indices ir; dams or 
offspring . 
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Abstract ` 

Based on the repcrted hea!th :.epefits or !axsaed . many Canadians are choc5ing io consume 
fiIaXSE.-'8' or'IaXS2BC- ;CC1Ta~~i4(l-i iOi~CiS_ i`~G'rJBV~,'!" . he Safety 4 exposure to flaxseed during eariy life 
such as the suckling pericd has no: been studied, Jespite ?he ac; that c cmpenen ;s -n ?laxseed .vsth 
potential ho,1?"10f1e-+IKc"' effects :a(1 b8 ~rc1'"iiErf'e .'.' ;G'1(1i$fllg offspring via (T1CTi1P1"~S iIIIIC . P'?ViCUS 
investigations d8'T1 :=1iiSlf"c.I . . ~;f"c.I . . ~;I. .~; tot maternal feeding 0 % ,~ iO`, Ic ;;SF;t,C ISFt,CI diet during r "`f%=gr1cf1CV ar;C_' 
lactation resulted in es`ro ..e^Jc effects an reproductive incir,e:, amcnc, . ~7~~1e ~~r~~ fe- - maie Dffsp~iny. 
These . ~ ~' ;fC"' f . .G., .VBrP ~~_ _.. ~~'tfl ;JU'' � , _ .i~~ 'l. ~~ :~'.p, ? .. ~~i~Cf~~ ' ~.iJ~=1 .s~"~ - ;iliiy ~,i vi ;`r r - i~ "d 
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d old. At the ar~ of 'actaticn Ipos~ra~a .:ay IPi :C] 21 .;, suck;rg F,- ~ ~n .~ either continued on the 
mother's diet %r svere switc; iF;d to 8D ~rnti,' adolescence, !FIND ~E~) :r young adulthood (PND 1 ~2) to 
determine if ;cntinuous exposu,e to flaxseed or SUC a!~ered reFrodia :, :ive indices . The 
reproductive indices that 1.vere meast~red inch_,iGed anogenita distance from birth thrcLyh PND 21, 

' age and body ,Fveight at puberty onset ( r ~~a!es cniy), estrous cyc'e Ienatn, reprcductive organ 
weights at PND 50 and 132 ; and histoic?g ;caf analysis of reproductive or_,ans ;uterus, ovaries, 
prostate' at PNG 132 
There were no sign ;ficant effects cf expcsing male or ~er-nale offspring to flaxseed or SDG du,-ir.g 
suckling only er during suckiir,g through the Nostsuck.inC period or ar:y ,_-if the reproduc'tive Indices 
measured . These findings are ;r : contras," to the es:rcg2ric effects observ~ci in male and female 
offspring exposed to flaxseed c;uririg fctai !ife through suck,i,r,g and sug,esL rhat fetal life ~s a rT;ore 
hormcne-sens,'tive period of deve~op;r~e,;: . Ai :hougn maternaf :eediing ol~ fiaxseed during iactation 
appears 'Lo be safe with respect to reprod :ac~ive indices among offspring, future investigation is 
required to e;ucidatc ~~vhether there are .^ry long-term mpGcGt.cns with respect ;o fertility. 
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Abstract 

Phytoestroger,s are naturally occurirg pia :lt comNounds 'hat are present primarily ;n soybeans as 
isofiavones and in flaxseed as iignar,s . Bt,cGuse of their structural similarity !:o endogenous 

' estrogers ; phytoestrogens rJnd to both < .,trcger, recep~ors (ER;-alpha and l,e;ta tut -lore strongly 
to ER-beta) and exert esfrcger-like efre~ct :, . There is increasing evidence that dietary 
phy'tces}regens have a benEr;clal role in chronic renal disease . Nufritional intervention studies 
have shown i7at consumptioi, of sry-bas&d protein and t)axseed reduces prtAeinuria and 
attenuates renai 'unctional or s,ructural darr,age in animals ard hurnans voth various forms of 
chronic renal disease . I ; is rot i,ear whicr. component(s) o; the soybean or flaxseed is `are) 
responsii.-le for the Protective effects o~_seriEd :n ex perme;litai animals anc~ in ; ;rnited studies :r, 
humans . Vegetable protein has been shcvln to have a benef c,iai effect or, -enai disease in animals 
and humans . Thus . the roie (;f soy and f - xsec:c! car,riot be ruled ou; . lsoflavones and lignans are 
readily abserbed ;rom -,.he gu~ and converted to active metabolites, whic;i may be par:ly :-esponsibie 
for the beneficial renal effects cr soy prcte ;n and flaxseed . In additiun, an interaction between ~ype 
of protein drd p}?ytcestrogens is also possible . i ,le bialogical action,-, of isoflavones and lignans 
have beer,, ,veil defined in different cell types in ~! ;tro arcJ al : o -n vivo, but no~v these compounds 
might reduce renal njury rerY-airs tc be a,t-:c:dated . Possible mer.hcnisrr~~_ ir~ci«de inhibition of ceii 
g1'0',v(rl and prrlITE,'i 3IIOC ''llr7 _iY-_i2Glctte(~ ~i12c"laillSi?lS CI" non-ER.-(7 Ed;att9C: Dat'1NJcyS through 
inhibition if ~yi"iSIn2 K)I"C(° ;11 ~Z :IlBScS, IT'^vt,i :IatfCf ; iJf gi O'vS'(1n factors IIiVOI1i'ec~ Ill CXt!"aC2IIUIcir i71flCFlX 
.S1,JIithESiS and fIofOGenE?S,S . Inrl~DlIlOfl GT ; yCKI ;`B_i(1CUCL?d uCtbr"Cf : of ;f%ai~S(_r1Nt :OfI 'aC}G(S . 
inhibition ;~~' ailr'10''El1BS1 ~~~1i ,"'~~"i', P 'rr -,r r_ :r- S, . , C .I ,a,~v~ ca . .:Oll, 5~ . .~~~T .. IC ~~ i~' ~l~e.,~te azIIVc ci':1C~ taC:cC and ~18fEiF?~ 
aggrega1icn, and IfT1 ;71Vnvf71GCj :Gct,'f f 'y" . 
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f84'Ufe . j vyr .G ~"'I ~Jdi~r. n al :'~ (71?e V ~ :G 1C:'3 ~~1, (ilC . 

Bibliographic Inlarmation 

The role of phyCoestrogens In the prevention t-,nd ~rgatrrient of o.steoparosis in ovarian 



hormone deficiency . Arjm2ndi L, H Depar~ment of ~Nuiritionaf S ;;enres, Oklahoma State 
University, Stilhfvater 74078 , USA . rj ;r.urd o[ok ;,ate.edu journal of te American Joilege of Nutrition (20C1), 20(5 Suppi) . 398SQu20 discussion 4° 7S-4Z0S . Jcurnai code : 82-15879 . 
ISSNO731-57%A . Journal . Aitc;e : iJ0!!RNALA.R"I"fCLEi ; General ~?eview ; ;RE'JIE','~1 ; ; iRE'v!r,,

.,VTIiTCRIP,L; vvriiten in Engilsh . PucMed 0 11 16u364GANL`D~,^ ;;15,;4 .,5 Cv9EDL1NE (Cu~~~r; (C) 9 , 2005 U.S . Nat;cnal Library of ~,1ec:ic ;n~ ~r : rc ~=indzr (~)j 

Abstract 

Cvarian normone defic;ency ;s a major risk fac;or for osteopemsis in posr.meropausal women_ 
Hc mone replacement therapy (HRT) is N.:rhaps the most effective ±reatr^en= ; as it has been 
demonstrated to both reduce the rate of bone loss and risk of ;ramure, Including hip fracture. 
He wever, not all women who may bene` t , om HR T are; Mlirg to init ;a ;e this treatment due ¢o -,ear 
of cancer and contraindications . Other :nE>rapeutic agent current,y avakabie are aiso associa?ed 
wit'~ certain adverse effects . As a result ;:os7menopausal women ;.re mcrc inciined to use natural 
remedies to alleWte NostmFnopausal symptoms and help reduce their risk `cr chronic diseases 
such as ostecpcrosis . Recerl repc;rts support the notion that certain bioact;ve ,enst ;tuenfs . e .,, ., . 
phy :oestrogens, in plants ply a He ;n ;-G; ;nfaining or i:~proving skeletal ~ealt~ . The main 
consumable p~ant sources of ~phytoestroacr,s include isof[avones and fignans round mainly in 
soybeans and flaxseed, respectively_ pJth :,ugh this paper primarily ̀ oc~aszs on te effects of sev 
protein or its isoflavones on bone, additional statements regarding the role cf flaxseed and dried 
plums, a rich source of Noiypnenois ; 'vvAh respect ;o bone will `tie made_ 
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Abstract 

Flaxseed is the richest source of :he plan! ;ignan seco?sc;karic ;rAsiroi ciiglycoside 'ISDGj ; vvhich is 
converted to the two ma icr mammalian iignans, enterodic( (ED) and enterolactcna (`l_j, ~y celonic 
bacteria . Because both ED and EL can ; rc:duce bioiogica .' effects sirrilar ~o esircgen, exposure ,c 
Iignans during early stages of deve;opme;}T may adversely alter the rormai development of bone in 

' males since tone ~s a ~,crmone-serislve iwsue. i o determine whether ea-1y ex: osure to flaxseed 
or As !igna« compromised te acquisition ot bone mass or recuced bone sTreng%h, male offspring 
'Were exposed to one of three diets during 1~~3c~atior only (birth through pes.nGtal day [PNGj 21) via ' - 

, mother's milk or continuously `rcm the staQ of iactation J~rough ,c; adoieEcence (PND 50) or young 
adulthood (PND 132) . The :!iers were a ranai J0: !`.Dl tat :Aras devoid of phyfoestrogens, BD 
containing ~10°'o 'l2XScEC1, or K COfILa-iring te cqUIVc'lIE,'f1~ qticaflmj/ G' SaC pCeSE'lI ,^ a, 
flaxseed diet I C assess tone qUartiiy, the bCne9 f'?i,`lEfal content 'EMC) and JCne f711f1Z, aj 8flSity 
(BPVID) of f2rflUrS'N2"° aSS°sSCG D`,1 dl:Gl-Pr1eiQV X-a';/ a'J .oI"p'IUiTIBT'( . S,C1Ce the biGf7'EC;ha;IICaI 
p(Cp2!"tIPS Of bone are i("ldICatCiS o1 `1'_F f~~IC;7c~("(~` I CCiU'F' :al'G :r'11:i JOf'E ;~Uall :\! . te'tiliCRiBChai(IICaI 
strength, of FC!lll_!fS was assessed .r'Bf -',:Oht bwillflg . i . .Ht ?""~[;~ 50 , ti'~ ~~at~ ~~e~~ I-,-r~~ ic .i'ng stress and c~c~ "- ~ ar~.~ 
Y''JUfIgt Ii1Cdl:ilis . `"1?c"i°uf2S of KCf1e ;=ilC=r !1 'vVErE f'c:Cj, ('i=.,G _.r71.,, ̀:ld.t L. ., ..ni ~~-VPv - ,r;r '.:~ ~-a is ~ ~ , -.re J . 
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In conclusion, exposing Inc ir,' `c3tS fU a, J<;[ CO :'iT.alRI(; 1090 T a\See(; (of an 8~ fII~/ Of , 7UlVaief~lt C~l_fafi (ignan either during lactation only or through to early adulthood is 5:: ;~e with respect to bore health ; as meas:ares of bore mass and strength :,vere similar !o control rats, 
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Abstract 

A novel concept - the hygiene-based margin of safety NEWS) - 0 sugres?ed for the assessment of the impact of potentiazI endocrine medu!~:tors . It integrates exposure 5cen:arcc> and potency data for ~ndustria! chemicals and rsuraiiy occurring dietary compounds .,vith ces?i ;yeric activity . An HBMOS is defined as a quotient of estimated dab intakes weighted. by the relative in vivo potencies of these compounds. The E;.istig Wemicals PrograrnMe of the European Union provides Human and Environmental Risk Assessment of Ex~szirg Chemical,,; which include human exposure scenarios . Such exposure sren,rios, along ~.nrith potency estimates for endocrine 
activities, may provide a basis for a quafft-ative ccrnpa; lsor of Me potential erdoc ; ine-moGUla'ting effects of industrial chemicals Yith endocrine fncdula ;ors as nat~arai cons ti~uents of human diet . Natural phyto-oestrogens exhibit oestrcgenic activity :n vitro and in vive_ Important 
phyto-cesircgens for humans are iso7lavcnes (dGidzein, genisfe :n) and lignans . with the highest quantities round in soybeans and flaxseed, respecuvely . Daily iso`iavcrie exposures calculated for inrants on scybased formulue ~Nere in the ;~arges of 4-5-8 mgikg t;ody rl ;. ; estimates for adults range up -.o " mg/kg body wt . The Sense Commissbr: on Me Evaluation of Food SawY (SKLfvU of the Deu:sche Forschurgsgeme :nschaft has also hcicatEd a wide range of dietary exposures . For matters o` risk assessment, the :3K.LM has based recommendations on dietary exposure scenarios, implying a daily intake of phlo-oe5trogens in flhe oraer cf ` ;ng;Kg ;;r-)dy ,rJt, On ~he basis c; information compiled within the ExistNg C;r;emirais Programme of the EU, it appears that a daily human expcsure to ronyiphenol of 2 micr og;kg c ood,d wc . may ;^c- a wcrst-cusa assumption, but which is based en ve!ia scenarics. The intzka of oc,ylpr;er,ol is much lower, due to a different use pattern and apciicaricns, and may be negiedec . 
Data Tom migWon s,,udies led to est;rr?adons of }he daily hi;rrjan uptake of ,isphenol ,a of 
I't1aXIfTlBiIy " ,'TIICrOgAg boo NJ'. On :I1° bats of CCmpc;rciIVE data FCot? ; UtefQ`fOphIC assays m rats, with :hrec canse(.utive days of oral applications invoked, and taking ;he natu ;<i phl;-oemrop2n 
dafdzF'Ifl 3S reference = i L rCIauYe UiB!'Qii'opfllC activities in Di-"+!i-1df1 ran follow the sequence : 
dadzein = 1 ; bisphenoi A = 1 ; p- :ert_,c.ylprenoi = 2 : o, P0Di =4: ethinyi oesirad!of - 40 .OGO . Tne 
dEnVFd vales Hlll exposure SCGraf'o'o . -=S well as these "EiatIVF potency ̀ 1cz(U6s al? :' CffdIi'1Q 
assumptions, Ad to GalCUIat'CC15 Of HBMCS as a qUdn± ;'c;.̀I'JE CGiTIpar!sOri Ji potential 
E:ldCCrIflB-m0dUI'cltlnj effects of ~i`IC,'USii lal .hP(7?IC21s with those OT i1c1zUr?i C"n5t1'LiE'l(S of human 
cier . HB1',)105 estimates ;or norrylp ;ienc.i ranged between 253 and 5}L. depe : ,fer,t on bridgin 7, 
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Abstract 

BA.CKGRCUND: F'axs2Ed ha : rencprc c~,±ive effects ir, anirr-ial and h!.amar~ lupus nephritis. ',Ne have recently extracted .̀he !igr!an preci r~;r'se~,oisolarires~n�c! dig :uccsidF; ;~~DCI to detern '~ ~~ .~e if thi_: more rG(atable derivativa of °laxsec~! wculc exert rerzcNrc?fect~on sirrto the whole flaxseed in he aggressive MRLilpr IL;NUs mcuse ~ ode: . METHC~CS : 131 NiRL/lur rnice were randomly ~;QrIeGa to saline ga'v'ag8 . ~_300, 1 ,200 an! . 144,2,00 IlliCrog iigl1ar~, gaV2GB groups . A ; % weeks, r~ ar :mals underwe~,,t platelet, ~gc;rEg-~?ing f<~~ctcr (~.aF ; iethat c~~allenr~e a-:d 40 were stu-died wi'tl ~ u,,:-)e collection to determine the levels af seroisofarire4ino!, enterodio! and enteroluctone in the g2~:Yaged animals. A baseline study of 10 saline gGvaged animals look place at 6 weeks . 25 ,__c
.-arimals ;n the saline gavagE, 600 and ,; .~0 rr~irrc ;; !ignan groups v,iei-e stl.jCied at 14 and 22 ,nreeks for GFR, spieen !ymphocyte S-phase <anc+, organ vieigh, studies, RESJLT; . Meta2olic studies indicated that SeCOfSClaC;fESI :-iCl is Cfie rinaicl" ;i~Pi3f7GktB absorbed and -he lowest iIgti8i1 dose provides a lengthening in &irvivai for the PAF ;ethai challenge . Body v,e ;ght, fluid and water intake studies demonstrated that ;he iignan was ,veil ~olerated . Charges in proteinuri@, Gr=R and renal size snowed a time- and dcse-dependent protection for the licnian 

r' 
recursor . Cervical !ymph node size and spleen lymphocyte cells in the S-phase demonstrate,-, moues-, dosc-dependent reductions in the lignan gavaged groups . CONCLUSION : SDG vvas converted in 'he gut to secoiso(ariresiricl, which was absorbed and weil tolerated by the MIRL!Ior mice . r?enopr7tecT ;e;; was evidenced, in a dose-dependent fashion, by a significant cc-!ay in the onset of pro±e;nuria ~~vith preservation in GFR < and renal si~e . This studly suggest, that SD G rr,ay h~:,~~ a therapeutic roie :^ lupus nephri,is. 
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Abstract 

Flaxseed and its lignan seccisal2.r ;c,rESinc;l Jiglycuside (SIDG) irhihi± mammary tt:rnor development in ra'ts . Increased Plasma irs~,iin-~~ke gron~rn fac:cr I ~IGF-I) ~rncentratic~ns a,e associated ~ptn increased breast cancer 1'IcK . Tf1E.`2fG ;-P, the ef{BC':Ot ~ia:<588d 'S°' l Of SD1G ~~ .5 mg/day) SUpCJl8C1l8ntail0?1 on Dlc`3sITlc. !GF-i levels °Xami4fl2C; n mTS _I"cat ;?Ci ' .Mltr? of ~,vil'riOUt hJ-~reth~--N-nitrJsourea :PANI.!' In (1~aU-r-c~:ra,s, ~`i~: ;;se;c: and SCG r; r~ ` ~ ~ ~ucec ID,usr,_ . fGF-! leveis . Wf'iCrl 'a'dF!"e inversely Clc'Gd .G ..1f~ la"j ilUl-!<;(1 excretion . nn!'',V ~ i!c7XSeU~~~i Si ;-,Illfi~~aflti`' (" y y~ reduced P!d5(?r1u !C't'-1 ;O"rc. ",hr'1il^v~ S^~S If i'J]NU-treat?;l lrats . r^c: aYiCance( e?fE?_,t _-:r f!ci .< : ;Lc?d and SDC may be 'elated, in par' . 'o reducTirrs '-n 213snna 'GF-1 . 
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Abstract 

`Mammalian (ie,nans are produced from, ,~L,,n' precLirs&s sJch as Seccjsclarl~ciresinol digjvcos~:de I SDG) and matairesinol via the acflor l~ac-leria in the human c~ ammei , i i - -olcr. . VVIhile precursors are found in many plant ̀ ocds flaxseed :,s 'the richest source of Sr-,G and ~ as :.here;ore used a5 a mode! to determine the and-lainrer er'fectz-: of lignans . This paper reviews the exper;mencai studies in animals and flU(Tlul1S demonstrating the, anti-cancer effects O{ flaxseed and its ~L',C as wBi! as other studies relevant :o the c;inicai use of iignans ; suc~; as those on their (cod sources, bio-availability and safety . 
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Abstract 

Evidence is accumulating that a diet high i ;, p!ant-derived roods ma; be protective against cancer . One class of plant componert Under inc reasirg ir~vestigaricn is the pi~ytoes~r~ge~ ; or ~slhic`i there are two main groups : the iSo-ilavones ; fotard' mainly in soy prcx.fucts, and :he !ignans, which are more ubiquitous and are found ir Kr~it . vegetables and cereals ~.v ;th high ieveis being fourd in flaxseed . In this study. we have used carefully balanced high-fat (4G1.a Energy; diets_ a control die ; (containing !ow iscfiavone soy prete;r as fl-:e sole protein sour,-,e), a rye diet (the cortroi diet supplemented with rye bran} and a soy d et "containing as pro=ein scurce a ;;igh iscflavore soy'/ protein;. The effect of ±hese diets or. the developmen: of coic;; :c cancer ,vas studied in F-344 rats treated With the carc:nogen, awcxymethane (two doses (,, f 15 Irg/kr_ given ^ vveeK apart) . Colons from treated animals were examined for aberrant crypt foci ,'ACr=~; and :~.rrr?o~~rs after 12 and 3" weeks . Results after 1 ;? 4veeks snowed ;,c~ differences in ~;~e co}aI ~nu ;-nber ofAt,i- in the control, sov or rye bran groups . However, the say groigN had increased numbers of sma~l AC;F (less than four crypts/focus) while the rye group had decreased rlumueis of large ACF (greater ::han six eryptsrfacus}. Examination o° celcr,s after .i1 weeks gave sirnilar low, numbers of AC, -~ in each group ~nlith no differences "n multiplicity . ~ :erP were 1,o differences in the nu~:ic~r~r of tumours t~ between ~he -control '1 .36 tumours/rat) a~,-_' soy (1 .38 turnours ;.dA) grruQs . However, there was a significanr dec~ease n the number of :usnou;s in the rye groLz ; f0_i7 ;~~moursirGt ; . These results suggest that soy isoflavcnes nave no effr ::t on the frequency of rricnic tumours in this ,~r,odel Jvhiie rye bran supplementation decreases :he ; e,,i.iency of colcn cancer . This effect ;s due not to a decrease ~n early lesions but ~n their progression ;o larger mult~-~;rypt A,C ;` The study also sun orts the fl}IpOi~lE51S ttaI larger ~~,~ a!"8 more ,~f ;C!3C~,V~? of Su'~}scC71 :F?x~' ~~, ~ ; ;cf :CJP_fliCif`~ . t-J 
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Abstract 

Phytoestrogens .re ~ : ~.rr n s . . ; c ; ~ve r:., _,~,n ~ic, ai ;a!nr 



anti-CGStt"QCPfIIC _Activity. They c:(t? ~1-present, ;n Many human foodstuffs including .,Paf1S, sprouts, U:S, cabbage, spinach, SOV7Dea!';, ;3fc ~IrSaliCJ i~OpS . It I1e f d,'n classes are theoT~a~lO[~F'S, CCURlESfa riS and iigr,ans . This ~eview assesses the eviderce that these substainces ;r,~ v have adverse and/OF beneficial impacts on the r ;:,k of severa ; hormone-deper,dent :+iseases in h~ �;;ans . Evidence ̀ rom studies of various animal spr,C;Ps has de? ;~ :;r Sirated that itl~~S'tlOfi '.',I hilgn 1(:`,iEIS oi NhVtOESICOgEnS can pI"o(~`UC° adverse effects on I ep(Cdur`;vE endpoints !fIC~Udff1C1 'efrtiiliy . Studies. in ldf70i c1iG1", 
' 
, animals have also shown that exposure, , `o high doses of 

' 
r_)r,yYoestroqens during development car adversely affect br~~in dirierent;~~tion an a ~ ~productive ~1evP!cament n rca'e~~ts, but may also have pcssibie benefic ;af effects, ;n humans, 't ere is a ~'ark of ;nfc;rmatior; conceming the possible effects of high doses of pnytoc;trogens in infant's and this shou!d be addressed as, a ;ratter of pror;'y so that any risks (cr benefits) cur be estabiisn.ed . Ir, adults, no current data exist to suggest that consumption of phytoestrogens at the le~~~~;ls normally encountered ;t1 the diet is likeiy ~o be harmful . Epidemiological studies suggest that `oodstufT.s ~ontainirg phyiicestro(gens may have a beneficial role in protecTing against a number of ch ; cnic diseases and condi~ians . Fat- cancer of ;he prostate, colon, rFCtum, stomach and Iung, the evidence is most consistent for a prvtective ef`ect resuiting from a high :rtGke of grains ; 'Egumes, fr-i'rs and vegetables; it is not possibie }o ;c!entify particu!ar foCct types or components that miay be re :pons ;Lle . Dietary intervention studies indicaie that in wamer, soya and linseed may have bene;ic,ial effects oE~ the risk of breast cancer and may help to alleviate pos.menopausa} symptoms . 

For osteoporosis, tentative evidence sugqests p"vtoestrogerts may have sf ;-nilar effects in maintaining bone density to those of the related pharmaceutical corn pound ;pri;favone.Soya also appears to have beneficial effects on blood ;ipids which may help, to reduce tf~e~ risk of 
cardiovascL~lar disease and atheroscleres~~s . Ge:,,esa!!y, t'iovvever, little evidence e;<iszs to 'ink these effects directly to phyicEStreger;s ; many o~her components of soyu and linseed are bioiogicUlly 
active in various experimentG! systems and may ;;e responsible for the cb ;erved effects in humans . It is cenc!uded ~hat dietary phytcestrogens may -~ave a role in 'the prcvcntieq, c` several types of chronic cisease including certain cancers . However, at present the evidence is not sw`ricient to ` recommend particular dietary practices or changes. Encouraging ;indmcs ;'mm laboratory and clinical studies indicate the .need for ftirt'-ie ;- research to clarify the ;Ilioiegicul activities of 
phytcestrogEns in humans . 
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Abstract 

' FlB ;:Sc^3Ed cClu its 'T1alT!f'lallail IgI`'aIl pie:: .i ;:01' 3iJcQ:SOI,)"CICeSirCl dI,-,l v'CD°~CjF.: have ' y ~ r . ~leen snrwn to be mammary canc :.r-,protective !r. rats . Thus . :he an`iestrog2nic eiiPC~-s of flaxseed and SDr were COf71parcG' 'vVlir iamOXi`B ̀ , an ?~uE~TI'~. ;'en . JymOI11i '`I ;IG rat C-S'f Ol S c`
f
G~IIiCI . Four-wee i< 5Ll~,'I:iF ;'IEIIIciilvfl of a hlgl1-flat dIE=i',^,ilTri fid ;{SE'E'{~ i~. . , ;f I~l°b ,,I' ~~ ;1~ !r' . 7c; ,ti G .~ , ~r v., .0 ~~r,da`;j 
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Abstract 

Cxygen ;ree rad ;cais (OFRs) nGv=J been imCLcated ;n the de>c;leprnenc of h,.pcr~,t~olesteroic.mic;. 
atherosderosis . Fax seed 's the richest scurce cr cmega-3 fatty u;id and !ilgnans . omega-3 Fatty 
add suppresses the prcductic~i of iriferieuk ;n-1 (IL-1}, tL.mor necrosis rvac_or ! 1-NF) and leukctriene 
B~ (LTB4i, and cf OFRs by poiymorphonuc±ear ieukocvtes lPCv1NLsj and m<'>nocytes . Lignans 
possess anti-platelet activating factor !PAF' ; activ;iy and are antioxidant. NA:=, 1-1, TNF and LTB4 
are Known to stimulate PMNLs to produce OFRs. Fax4,eeu wr.t ~ld, therefore, reduce the levels Of 
OFRs and hence %riouid prevent the devel~' omen' of hyperchoiesterolemic athe< osclerosis . The 
eff~-lcts of dietary flax seed on a high chclestero! -!iet induced atherr"scierosts, lipid profile and 
OFR-produc;ng activity or PMNLs 1P1~fNL-(-'L~ were investigated in rabo!rs . l"_ie ra~.bits were 
divided into 4 groups : group I, cortrccl ; group II . flax seed dirt (7_5 ylkg daily, oeaiiyj ; group fff, 1°,% 
cholesteroi diet ; and group IV, same as grcup 1!I but received flax seed (7.5 qr`k; Gaily, orally) . 
Blood samples ~nfere collected before and ~:;fter 4 and 8 .veeks on tlhair respe-,:ive diets `or 
bicchemicai measurements and ao?tae rve ;e removed a: the end oT 8 :veeks fo;esfl'rnstion of 
atherosclerotic changes . The high cholesc<:rcl diet increased lhe serum, level of total c.holesterol 
(T C) and PMNL-CL wirhout altering the [evE=is of serurn triglyrerides (TG) . These changes were 
associated with ;a marked development of ,,.thercsc!ero---is in the aorta . Fax seed reduced the 
development of aortic a'the;osclerosis by 6'% and reduced the PMNL.-CL without sigrificantfy 
lowering ?he serum cholesterol . Flax seed in normcchoiesteru;emic rabbiES increased serum total 

` cholesterol and decreased P1~lNL-CL withcut signiTicart(y ai+,eci:ng the serum TG . Ivlodest dietary 
flax seed supplementation is ePtec~rie in rPC:uci .ng hypercho ;estProlernic atherosclerosis markedly 
without lowering serum cholesterol . 
its Fffec~iveness against hypercroiesterolem ;r atherosc!erosis could tl- due to suppression of 
enhanced production or OFRs by PMNLs in hyperchclesterclernia . Dietary flax seed 
supplementation could, therefore, prevent ~~yperc'~cles~erolem~a :Pia~cd heart attack and strokes . 
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Abstract 

Broadly defined, phytoestrcgens include isc~flavones, co:,mestans, and !ignrns . ,A number of these 
compounds have bean identified in fruits . veyerabies, u!~d n=IhcIP grairs commcnly consumed by 

humans . c-3OVCeBr'S, Clover af1Gr alfalfa 5r3,1"CiUrS, and oilseeds (.-,u(--h as `1,,:-,xseed', are the most 
significant dietary SCUrC°S 0 .. I5GiIcVCf1eS, CCU(71eSianS, aI'CI ii~g!1a(1S, Studies n 

humans, arlCl"1aiS, and 12ll S',!siEmS ~Urjae°t i~2,} ;'Gtc!f'y rr,IIyYCeSt"ogFl1S play :1fi !r7lpol"lcnt 

role In pl"2VEn?IGCI of !TlcrCpa uSGi ._',yr-ptolii~, OStiE-'cpc!'C :iIS carCE?f, and hear, :IS2asc. P"OpOSed 

mechanisms If1C!'udc es:fOg2''.1C cil :~ arLlEs :l"CCJ`2("C effects, If1dCCtLcn C . :Dafi(:°r cs :( CIffEI'E"1f12tiC)n, 
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Abstract 

Flaxseed, the ricrhesc source of ~ramm ii ;3n ligrar precursors, sucn as- sECrisr,laric;resinoi 
digiycoside (SD): has teen shown over :he sro~~t ;enrin tc lde:; ; ease some early markers of colon 
cancer r;sk . Tnis study det_~ mired whe P-:er over the long ternrI flaxseed still exerts a colon cancer 
protective effect, whether its etfec; ma;d ; in part, be due Po itN high content of SD and whether any 
change in beta-giuc:arcnida~ e activity p ays a role in the protective effect . Six groups o# mafe 
Sprague-Lawle;r rats were fed for 100 days either a b"n,sa! high fall (20°%,, ; diet (ED), ED 
suppfernented with 2 .5 or 5°,!) flaxseed or 2.5 or 5°% defaited flaxseed -'equivalent t, The respective 
flaxseed diets) or BD with a daily gGvage :,f 1 .0 ~-ng SD_ All rat's were injecled >>Raith a single dose of 
azoxyrnethane (15 ning/kg b~°~dy wt) 1 week prior to corz7mer,cinc, the dietary treatments . Urinary 
fignan excretion, :vhr" is an indicator or r=7ammaiian !ignan pre,aui;tirr, }Nas s:gnificantiy increased 
in the flaxseed and defatted flaxseed groups . The total activity of cecai be;a-glucuronidase was 
signiricantly increased in a dose-azpendent manner by~ the flaxseed and daia`ted flaxseed diG~ 
groups . Compared with `he control the number of aoerrant crypts per focus ~rvas significantly 
reduced in ;he dist-nl colon o` the :r~atecf rats . Four ;r,icraadenoir,as and i,vo polyps were cbserved 
in the con'troi grcup, but not in 'he tre; t~ ,4 groi~ps . ThE fotai ~.etivi ;y of beta-glucuronidase was 
positively correlated with total urinary iigrran excretion and negativciy vNith ine Lotal number of 
aberrant crypts arid the total number of aberrant crypt foci in 't~e distal colon, TSere were no 
significant differences betweer the flaxseed and the ccrrespcndinc defat~ed flaxseed groups . It is 
concluded :hat flaxseed has a coion ca �c:-r profective aFfec. . ti-:at it is due, :n part, to SD and t'~at 
the protective effect of flaxseed is associ ~;ted with increased beta-qlucumridasa acJvity . 
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Abstract 

High-performance liquid chrr;matcgraphic'HP!_C ; and mass spec :rometric jv1Si procedures vvere 
developed te ~etFrmine l;gnans in r'axseac 'L_irurn usitGtissir;~,_,m) and "h3p«rrsi (Larrea 'ridentata) . 
FIaXSc°d CCfI'cil'1S "1fG11 lr;vF s -r' ;itQ£' : ti -~G8('S . Chaparral has uE°il aSSU ;13ted with aCLIIe 
iICC?V!raI ;Ox C 'lPpaC:iIS afId ~3cm81f1S ~!(;'^ _.ri~ that are St1"I_iCtU : aii!/ SIfYlJrai" i0 Known esIf"ogC'f11C 
GOf7!YOUf'dS . Both T!a: 5e°l: '!1C1 Cr`~~cll' ~ crOG` :1 ;.iS 1-lave cEefi lT12ri~Lte,d as dIPfc3(?; . S1:7pl°fl1E'F1IS . 
A. --mid ~rl,=': rT1G l1VdI'oI`25i : ~~i';CPC~~_1fE: 'O ~ rr_ ~J(:!l' i'lE 'Cf rncilOf~ '1 'f c.(~ifaC: .~ : ~ t'-,a ,~,~ � ' t- . . ~ .. I~t~~a~ICfl 3te,~ Na.. 
used. ;fl the n'eI''?'!nat10n ., SE,'C01SUiaF :`_-TESlllOl ,!t flaxseed r_ ;'OdUct5 . HP-'_`' 'NiIlUit;' :~~IOI~t 
SF72C~Cal .,il'JI .:i' ~ITJ -J°rBCtC'1 rJn s ':c6d aF tfle dF :c;fil l1ct!VF , cQ_ -aF'L'. (-,!'OGECIU ."BS 'PJliii ~~'v 
dEtGCf l. :' and mass S7?CtI" :fl'.~~ .-V YJe'"e d? ~P,Cped_ ..̂ T�-~,' ~f11=!lf,i ;, c :irfipOiIE(1C~- . 
including ! c nans :~rr_1 `G~c , ;i-+~ J~ T ~,_~2r:a . .ar

.~l 
a . :. I~~ - .,If>~,f : ~. ., . , . ~-,~~,I'c`lc Of .̀I12 `bICcSSav$_ 
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Abstract 

Flaxseed is being inc,-eusingfy ~incorporated into foods us a result ~); its pcoposed heaiih benefits . 
, Combined with the fact M: bone is sensirive to Metary change,s n fatty ac;ds, the optimization (if 
bone metab . during childhood may be inT':iznced by altering the type and arnts. of fatty acids 
consumed . The effects of whole flaxseed or its pur:fiec± ligran on bone development nave been 

' investigated, but pos . and/or neg. effects of flaxseed cu ,"FO), i~ch in ~z li7rie ;;;c acid (ALA), or, here 
development have not been reported . The objective of this study was to el .ac;cia±e the effects of a 
10% FO diet on indexes of Lone heak, ircJudirsg bone mass and bioiV~ech . "ione strength . Male 
and female mice were fed either a 110% i a �saed oil ;r=0 ; or a ;0 ;; corn 3;1 i,,,'C ; die,, from postnatal 
clay (PND) 28 urtii PND 91 . Male and female mice fed =0 converted ALA -to eicosaaEm2noic acid 
(EPA) and docosanzxanaic acid (DNA'; uti indicated by significantly hi, her serum EPA and Df-IA; 
however, serum r;rtokines (interleukin-Ij intedeukin-6 ; turr ;cr necr csis factor-a) evith ;he potential 
:o modulaW bone metab. did not Wgni',r-Gntiy differ am~)ng groupv . As e,qDected, serurn lir;oleic 
`acid and arachidcn!r_ add were sInificuntiy lo-wer among r,;;ce fed Fa_ Feeding FO diet did not 
result in a higher or lower bone mass or skonc er or weaker %murs and iumbar vertebra than ;n 
mice fed CO diet in eithe,, gender . suggesting :hat the level of ALA, a°.ta ;nabie iin a ;0 ;̀0 flaxseed oil 
dief: is safe with regard to cone deve!cprr ;F;nt in growing mice . 
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Abstract 

Background : The mammalian ~ignan enteralactor,e (ENL} is produced from pWt lignans Nhich are 
present in !arge amts . in fla;seed (lir.seefiy The effect of ENL on cclon cancer -,ell growth in vitro 
and in vivo, and its mechanisms o; anon, nave not been s'tYled in ME Makrits and Methods : 
The grcwtn of t.he colo 201 human coon c-)nre; cell !die was Yxamd, by colorimetric 
3-f4;5-c,'ime~hyithiazcl-2-yi)-5-l3-carbcxymethopphenyo-2-(-,-sLiIfophenyll-2I-"-tetrazoiium (MTS) 
assay, vvhile the exrression Of 2peptosis- and proiiferaucri-related aroteir,s J53 . aax, BcM and S ; 
Gci-2, Caspase-8 . Caspase-3 and pmliferating cell nuclear antigen 'PCNA) ; were examd . by 
Western Noting . In Ko tur?, ,r 7uwth was examcs . by trGnsp;anting colo %01 _ails into ENL-:rLamd 
and placebo treaied athymic mice . Res, :ts : The OATS assay whowea that EM suppressed cold 
201 celi growih OC50 for 7? h : ?-118_41 ;~.; vitro_ On tow cyiome4r,r, 'nducton or apoptosis was 
Gvlifl',"C?lF'f' by the appearance of .;L;bG1 pC;ri:IaIiGf1S, 'Ntllle Ct,'li cycle S f:.iqCBS :a~Qil was !'CI u'T ECt°CS . 
The expression Cr a'1 acrpt:;, .IS-;iJ(ipreg aig protein v~ ~s ! :ovNr-tE?CiUl<aCBd . -an 

I 2pOrr)iOSiS-t'(lhanCif1C prOtarl waved {am of CaSpaS6 3) was up-regulated, proliferation-reiated 
PJNA I.(CTG-'lil ',Vas 'dOSV(l-myWa(en 3rd Fvi, BaY,, ECkXl_ aIlG ~~ and Ca s;i:756-8 Ieve!s were 
;nC ..:aflg_ . . cKW a? a dose Gi 10 ITiC !kg ~iVL~'1 3 ̀!~~'~~c p,~ ar ~ ~nI .v . i~-,v r.,, . _ :~ .~ s .c . , r ~j r+;~ ~n ; significantly ir,nibi~ed 
the growth ̂ i cot 201 CNN ̀iaC1S~:Icli~~E;`I I ro 8'r!`%RIIC 'Tl!Ce '.tili ,OU~ 8, y aC:VP,i'Se effects . 
viJrClU .,I ;n : CNL. Sl!pcfESSFd COIC 201 ,'l .;f?atl t.aC.-'1 cancer cc! I" ::`I~,!11~ r~ih m .i,r ~ .- ~ ~~ . ; and ir W 
TM tui`1Q1"- :U~ r JrF;sSj ;̂( t Sj ;(t i Ir..~ .~ ' .~~ ~ ~. . rIC=' .'= ~I(l . . i~~a_ . ~~~~r.~c ,~~:i.< ~...I ._ .~ . ! ..i :.,l~:ilf:!~t~i~ i l . . . ~ ~(~. i~~a_ .~~~~--? ~ ?~~,~Fr.~u,~~~ -a~~~. .:::;F~. .,Cil. . . . - - 
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Afostracf 

Lignan complex has -'-eer; isolated from ~laxseer" . It has been shown to reUUCe serum lipids and the 
extent of hypercholesterolc-mi~~ athercsderosis . However, it is not frowr w~,ether ;he chronic use` 
o` fignan complex has any adverse affects ,n the hemcpoietic sys`ern . The effects of lignan 
complex I4O IT1Q/kC7 body ~Nt ot'a'i`y' jlGlly -,or ! 17101 ;ill the red :7I"ic(] colis (RE~SC, count, CT10af1 
corpuscuAr voi . !N1Cti'), red cell distOucOr %vidl (RDn}, hernatocrit tHct} . HID, mean ccrpuscular 
h`b IMCW!, mean corpuscular Ho concr . (1\:;CHC), and caints or white blood cell (V1BC), 
granu!ccyles, lymphocytes, mcr,ocytes an! Niate!et, and Nafeiwt iol_ ~.vere nvestigated in normo-
and hvpercholesiero ;emic rabbits . The results show :hat !ian .an corr:piex had no adverse effects of 
counts of RBC . VV6C ; granuPocy«s, ~ ;%1Yip-r ;cytes, ,monacytes and pace!et in both the ncrme-and 
hyper-cho!esferolemic rabbits . The values ̀ or %1GV, RDV~}l, Hc~ . Nb, MICH-i, MCF;C, and platele ; vcl . 
were simi ;ar in lignan complex-'reWea or wtreated norrr;o- an(A r:ypercholes'~erc;emic rabbits . It is 
concluded that chronic use of iignan compAx had no adverse effects on tlhe hemopoietic sys&m. 
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Abstract 

A review . Phytoestrogens are plant-derived compds . wkh estrogenic rctiv:ty MY in natural 
dietary sources_ Common phytoes:roger, sources irciude soylbeans, soy prcducts, aifalfa fodder, 
flaxseed, and over-the-counter dietary supp ;emerits . This article surnrnarizes the clin . evidence 
available regarding the bone-Glering effect of Nrytoestrcgens r hurnans, provides guidance as to 
their potential applica'tien in therapy, and briefly describes oiher uses of pli ;no«sirogens . Evidence 
that ph_y;oestrogens may provide some po n bone-altering effects is promicin,, bid rhe full 
understanding of their efficacy and safety ;s nct compfete~y ir?vcstigated ys . Some bone-.sparing 
elects have been demonstrated with natural and com . phytoeG ;rcge.ns and the synthetic 
Ipriflavone through limited st.dfes- New rwearch involving corn . phy-toes'trogen contg . products 
such as Wcmensil, F ;mostii, Tofup;IL''Femare:ile, and the synthetic +lbr ;fiavone attempt to address 
uncnswered questions . Research has ~:~ ;e :d,~d pos., yet ;r~cons;ster ; . trer~~s ~;~ ;tf~ espec: to bare 
turnover markers . bone miner~! d_, ar.d~h,^nr : mineral conte.nt, tut !i±tle frac~ure uata exists . 
Adequate phytoes;ragen dosages have yr _o be cetd . : excep: 200 mg of ipri;lavone .;iree 'Limes a 
day is 8(1 e.SiakIShE'i dosage If' i1nC, st ~f'iG s . inconsistency I(? coo . rBSEi1t5 aEsC` exists for 
1?lPf1CpaUSc3l S ;JI"TllCC`1S and breast C'1('C& ;:iit`l0'.!gh evidence is, eS+rChji~E:(j 5.-)r recn . of 
G3I`Gy10vaSCUia1' disease . t(1 lIgi t :;` We!" ni3h}I :if:Bd drug products, ;-)r'.y,GeS~f'ayE,'rS SriCUId 'lot be 

, recommended at to :I .'1lE as rl'St-iLn", `(18C .;i;V for prevention Cr treatment of csIeO'J"O'0315 I(1 men Or 
women because questions remain recarrir , prn ;uct se.ection and ,he degree of efficacy 'd 
safieaHealth ~.~ac ~ ~, _' ~ ~ soy , -,� ~ 'E ~I"~VIC Er5 , . . !~t ',"!l key ' eS2ci w and _On?l: ile :G provide 
ifllpGrtaIIL cat12'lt edUcapO`i F `,cl-r~Ii1g `r V i 'rape :.tfC use and fic :'Y oi r;n JtC, :51mger ; 'for 
Os120pC'f' ;:SIS . 
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Abstract 

The prceedure for processing of pfant oils ('such as flax or Nerilla oil ; ccntg. toxic components 
comprises :he following steps: ~a) mixing the oii witt? aic . at 15-~0° ; (b ; opLionaliy, fiiiiration ; ~c; 

` phase sepri . under sepr . of the alc, fract:u,i ; (d) up-ticr,a!ly . >_ ', post-n,~ashing process with 
subsequent phase sepr . ; and ;e) optiom:Iilremoving the residua! a;c . `rem the cii by knovvn 
methods, Qsp . vaeUum disfn . For pretreaTr-,lent o* glycevidL-ccntg. oilseed (~~:ch as flax seed), it is 
mixed with alc . up to a compiete uptuKe cT ?he :Ic . As ~,ic, es ;. et ; ;~,noi o7 U;;nc,i . 50-96"-,% is use~`. 
The glyccside conc . contg. lignar and ,acitni^. is obtained after removir~g,'rhe ale. The oilseed cake ' 
is also processed. 
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Abstract 

P!ant lignan 7-hydroxymatairesin0l l?-HPviF'; is a nc~,iel precursor of ̀ `~e mammaiiar~ ;ignGn 
2fTt?rrJluC'_Gf12 . ,A I :3 WK ̀ OXIc:.f S~UGt!J aI (lit: tcf`J 1GV2iS Ot 0, 0,25, ', ~,7jnd of ~Dciassjunn CCMpjeX C 'f 7 (L f~,JRI~ ~-cetaze 1-HI`idR 11, grar) ~,v,-,s ccnducled r the 'Aiistar rat . -111~~-se dier~~ry ~evels 

W L/dav, , - resp . 
considerable svstemic expo-Q ..~e waS verfied tydose-relatpd ncreases, in piasma 
tctal ;,ccnj~gateu and uncon:ugatec : ; roncn . ;~ --~-~MR ard Me-la enterclac'cne . 
'-~i`JdfO'l.j/F;rtEfG~aClO(lc, and CT1atdll"eSInOi . Ef1CefcIGCIO'lB c7F:pr8fed . . :C'n E : ''1 ;dJ0r fT1F .'a)v^~It2 . 
MeS' 9 a~, ;; ~ .,` :o e CCC uiat ;r an,, , ,teraluctcne vas in -~cn ;u',Ju ;Nd ` .-m -as measured -r-.m 
the 'C`~J :CSr . r- aSC7'u $aTl'cIES . .: ;< ;c~G U'' C'ir~:~~~~! ,?Il ~e aiC not 
Opr`halfT";CScoNy ri,' :(1C `1CtC~- ;3~~'t/ ' . i f anSie'lt "E .. . _rf fls . in `C,d . . . iflir,nP af1C GGa y I m . ...,,-. : in C ~, . . -1 , l_ .~3u ; ~f_,,1 (, ~,1.;r ,,~-~r ~ I -r _~~, bed f~,~
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also been reported for other 'flaxseed) 'Jgrans, were r~t considered to Fe-present adverse effects . 
The relative wt . of the kidr;eys ,,vas incre.-Ised in males oi the 1-.ig"-dose grou,.> . The wt . of :he `ul~ 
and emct;r r;ecum showed dose-related I eases ;n males o? all trea`,~Fr;± ~a~eups and in femaies 

of the high-dose group . hbs . ovary wts . ,vr;re dec,-eused ,n a!! .̀reaiinert ;ro . ps ~vhife decreases in 
relative OVBrv'PJtS . W2"2 C^r)il- .ed 0 the mid- and t':l-fi-CfGSe grOUp . In aC7d :l ., d filc"3fvli"1al ;Erglrle(ilrlg 

of the estrus cyc~e was noted in high-dose te;~~~ies . 
Apart from prevention of hyaline drcr iei nephropathy in all high-dose male rats, there were no 
tree tment-re!ated histoparhol, alterat;cris . :t wGs conc'.uded that HP~r;Rlignan showed weak 
anfiestroger-I ;ke activity vvhicn may be me :,iated t~reugh enterrlactone metabclite . Based on 
declined ovary w?., tile no oLsd . adverse el'fect level of H1v1R!i~ nar ,1/as set at 025 ;̀'~ :r feed 
coiresponding to 160 mg/kg body M./day- 
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Abstract 

The effect of 10°o flax chow ~onsurnption `rem the 30th to the 1 301,~, day after birth was exumd . in 
male rischer 344 rats . The effects of both the high lignan/high oil r;c,rfin strain and a, high -
Iignan ;low oil Sclin strain of flaxseed were corrpared . Phys . and cehavioru'~iy ?here were no 
differences :n rats belonging to the three dietary groups at any time. At 50 and 100 days of dietary 

` exposure ; blood glucose 'eve;s ~,vere the same in Norfin and Solin flax chow-Fed and as vveil as 
regular chow-fed rats : there -were no signs of toxicity in the ̂ Jorlin and Solin fiax-fed rats since their 
plasma levels of alanine aminctrarsferasc rvere The same and equal to those of regular chew-fed 
rats . The activity eT °~ glutamy:transpeptidase ! ;,~GT) displayed an inc, -ease in the liver homogenates 
of flax chow-led rats . This i~ crease was zl ~e same in Norlin and Solin ̀ iGx-f6d rats at 50 and 1,00 
days . Thus the liver effect was not oii, but ligr,ctin, likely secoisolariciresinol diglucoside (SDG), 
induced and was effected early on, ane' sus:a?ned, after flax e;t;,osure. The degree of neat 
activation cf liver hcmocenate -C -T ;vas thr= sarr.c in regular chow ̀ed and llax c,~ow-fed rats . 

; Compared to liver homogenate r,-~ T ac~;vitv, the sol . form of was expressed at very low ievEls 
whi?e the plasma membrane-bound form of ~~:-T ,,vas expressed at very high levels in rat liver in 

r 
both regular chovj-fed and flax cha°w-led i-ats_ t hFrewas no Rf_ect ol fia>. fiee,iing on, the sok, form of 
liver ;/GT whicli was expressed at a very iow ~evei . Flax feeding effected an ir,crease in the activity 
of yGT in isciated plasma memrirarie frac~!ons which mirrored that in liver nornngenates : the sanle 
degree of !r~crease was see; ; in Noriin `!,zx cho~,~ ~e~i and Solin flax :~cw-feu :ats . Flax 
consurrption effects an increase ,ri the a : :vity of liver ~jGT ;-at .he of '~e- plasma membrane 
which is i!gClc3(1 dBpECldEq`, p~7~/siGI . eie"J_ .I,i ~~nd :-nay ~~ ilIrKE'-. ! t : .iPpc:COp(CTeCrIC^ agaI`1Si ~I': ;i1fV 

through ~-.-,n ncrezlase In 
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Abstract 



- The effects of exposure ?o, foUovied by cc?n_impticn o:, 10% flax chow fc;d from the 13th day of 
gestation to the 86th day after b~~rr, wern exan-d . :n male ar}d female F-34=? rats . Growth curves of 
the flax c~ew-fed and regular chcw,'r' r :-3 :s were identical, as were devcicpmental milestones,. 
such c j pffln2 development . gCOv~C, of haw, <9i? .~'d eye uflfellnC; . Ai. :;UStICa ; startle and tie rightii'g 
reffexes as developmental behavioral ndexes were also the same . 1:1cod ~.,afwcose ievels were 

' comparable in `lax chow-red and regular cnaWed rats at ad stages of c+e,w;opment . indicating `hat 
flax was INIiIiCUt effect on glucose balance, There were no ; gi'S G' (oX'CITy in the flax chC7%,v-fed rats 
since their blood pfasma levels or ahr,ine amir,c[ransfierGs2 an;.! ,~-g ;utarr~ytcrarspeptidase JGT; 
were the same as in regular craw-sed raw . The achvity of yGT was increased in the Wer of tax 

, cnow-fed rats after puberty, more in the males (4-fcid) than :n fema!zs (1_38-fcid) . This is 
suggestiVe of an estragenic effect from the estrr,genic Flax :ignans . The benef cial effect of the 
fiaWrduced increase in liver yGT is discussed. Thus, dietary 1C% flax ;;how is withcut long-term 
effects or growth, deve!opment and be ha :ior, is non-'t_r,xie, and may be hepatcprctective . 
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Abstract 

A review on the biol . aciivityr;f some com;~onents of flaxseed and reIGteC -r{Embers of the Lirum 
genus . Antinutrien;s, a vitamin E6 3ntagc~;ist, gums, proteins, ligrar.s, and acute and chronic 
tox ;col . aspects are discussed . 
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' Abstract 

Feeciing flaxseed (FS) Jr As 'ignan secmscoririresinol 7igh<�wke QDGl m rk dams during 
lactation enhances dilAren1jahor or the r ;rmrnar;r giand in the ; . r~,Gie rat cffsprng . This study detd . 
whether exposure to diets ~:vith 1094 FS : r 5GC: (equiv . to the _srnt. In 100',, FS dier) during suckiing 
could prr,em agGirst 9,10-Imetnyq _- e ,zan :f r:cer,e ;'DfViE'Ai-irruce :+. ~~ mammary 
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; groups did not much d;ffer iri twin Indexes . indicaFirg that the effect of FS is prirnarNy due to its 
SDC- . There were no significant changes in ~-elective reproductive indexes- measured among dams 
and cfrspring . Thus, expcmre to FS or SDG during suckling suppressed C7h.-1BA_-induced rat 
mammary tumori5ercsis ; Suggesting ,ra, t-.xpcsure to iignans a ¬ triis eariv stage ch7,ammary gland 
development can decrease Me suscela?ibity to marnmary carrinerenesi:, later in l ;fe without 
adverse effecfs on se!ective rewrcaUctiV : 'ncexes in dams cr fernale offscnrg . 
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Abstract 

A, review . The heakh benefit:;, bioavailakoi,ty, and safety of detary flaxseed iigr,ans in humans are 
discussed . The WHY of iignans to decrease the risk of cancer, cardiovascular diseases, diabetes 
mellitus, kidney diseases, csteoporc-)sis, and mer,cpausa! sy~~r.;toms :s d ;sruissed . 
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Abstract 

A ceview . Phy'toestrogers and mycoesfrogens are naturally oc:;urnng dietary ccmpds, that strong;y 
resemble te struclure o; the mammalian :teroidal estrcigens . Lignans, isoYl~~vones . ard 
coumestans are ;he three ,maicr classes of phytoestrcaers ~o vLthich ,~urnar~~ tr7ci animals are 
exposed . Animals may be exposea to high levels of phy-toestrogers while grazing in pastures or 
consuming feed ricn in clover or alfalfa . Domestic liveszock may be. exposed, to rinycoes-trogers . 
primarily zearaiencne . ty consuming feed that is contaminated with Fusariurn sF-p . toxins . 
Livestcck consuming feed is exposed to 907 - 1195 mg of iscflavones/kg of feed . In clover 
pastures, lives:ock is exposed ̀ o ;snrlavones at a 'evel - 4_8°' "dry wt . ; . Mycoest,ogen 
exposure varies according , ihe iEVel a; : .~c;rtGr-~ination of feed, The zearaiecore canter, of animaC 
bed is ^s,c . to be wit ;^ :n 14 ?^1 ng/g depending on the gcc:,g . ~egicn arc type of grain or cereal 
consumed . TOO respect to human BXpG; �'I'p, lyi'laIlS and IS'v'flaV^,I'E;s are most commonly fOUf1c in 
tons r,ong . flaxseed or soyreans, -esp Since ;he extent of pnyfioes:rogcr exposure is dependent 
on c:ietary comon . . vegetanans or infants :cew ;rg soy-eased infant `rymuias have a siyniTicantly 
higher ;e`/Cl Of F;CCOoUi e t0 phytCESiFOCJG",s "I_.'rY?ai iS Yl"1 ' ;'' be exposed iC trace .`r ;Ow 'EVE!s ,^,f 
,CCPStfOuG-'^S `/la ';CiISU(i & cent '7r CE F,=t p�0d1;c:5 In' are ,71,1niV _1"1TPfT?I(latBd ,~Vlirl 
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in carcass compn . have been reported ,n annals implanted ~dvith a synthetic analog of zearaienorie . In humans, the progression of diseases ir, which estr{,ger may pity a rot, such as canoe,, 
cardiovascular disease, and asteoucrosis, may be a«enuated with phyTeestrcgen exposure . Exposure to phytoesrrogers during cm. developmental periods mGy -erur.e The risk of disease development in later life . 
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A:;straet 

T,-.e objective of this study was to uet . whe'tiher maternal feeding of flaxseed during lactation altered 
reproductive indexes ~n male and ̀ emale offspring Rat darns were fed basal diet (BD) or BD conq . either 10°,'o flaxseed (10F) or :he equiy quantity r:f seroisobr:cirasir,c}I :i'giyc^side (SDG) present in the 10°,% ;10S1 flaxseed diet from the si=trt of hctaticn until pups ~,vere 2^, d ofd . At the end of lactation (postnatal day [PND) 211), suckiirg pups e4hEr ,on'tinued on 1,l-,,e !-T~~otl7er's diet or were switched to BD unt;l adolescence jPND 50) or young adulthood (P;vD 132) to cet. if continuous - exposure to flaxseed or SDG aiter?d relorcduc~ive irdexe& The reproductive indexes that were measured included anogenital distance t,~ ; ;rr; birth through J,r.iG 21, age or-,(', bod-y wt. at puber:y onset jrnales onfy) . estmus cycle ;ena~n . reproductive organ vvts_ at pND 50 and 132, and hisml . anal . of reproductive organs (uterus, ovaries, prcstaYej a" PNC 1'32 . There were no s ;gniYican_ effects of exposing male or A male crispr ng to flaxseed or SpG du~inr suckling only or during suckling through the pastsucrlir,g pericd on any of the reproduCtsve inc:e>;e;; measured . These 
findings are :n cenirast to the estrogenic effects oosd . ;n ma!e and ̀ emaie offspring exposed to flaxseed during fetal iife throl_~gh suc< : ;rg ,.nd zuggesr that fetal life Is a ;nore hormane-seositive 
period of development. Although materria : feeding of faxseed during ;actatic,n appears to be safe with respect to reproductive indexes ar°ivr,g offspring, future irvesi gat;on is required to elucidate 
whether there are any long-term implications with respect to fertility . 

Bibliographic Information 

The role of phytaestrogens in the prevent:on and treatment of osteoporosis in ovarian hormone deficiency . Arjr~7andi, BahrUm F!_ Department. of Nu~;:t,C� al Sciences, Oklahoma State Un :versAy. Srii!water, OK, USA. ,Jcur^ai of :he AmeNcan CoHege of Niari±ian (2001 ;, 2Gl5, Suppl .), ;;9BS-4025 . Publis~,e~~- Arr,eric . ;: College of Nutr-t;on . CC,DE^J : jC1NUEDL !SW 
07~1-5724. JcurnGl : Gener3l Review vviitier~ in English . C136:1K(,1?5(3 AN ?O01 :i8=?09 ; 
LAPLCJS 'C ;;pyr~ght ~C) =0Q~5 ACS on S:,,F ;r;der (R)j 

Abstract 

!:, fEVIeVJ. Ovarian ~OrfT'Of18 ~~LtIC cnr,'J !S _. !71G ;';f rISK fdC~Gf iQ :;S'eC:pCfCSIS in :Csiil"li'-,nO ia
'fvri'Tlc.^-!` l .-!`l .. `"~I"1i1~711e ,-~~r, :~verT :'l? trl< <r~"~j F.; .- ) ~ ch +< ~ ~, US~-.i 

'N r_ ;:e r~aCS the f717"~ t. Gi;P~~P fi"~at171°I^i, as !t has 
been dE:rii .::lsil"aI;d ,C tot !"E:lCF Me ,ate of cc.r,2 Ii:S . ?n,,^, ,~,, ,�: c~ ~ c. = . .. L' ., f Gliiilf 'g 11ip f'cyCt :lre._ H ;~~ve~ er, n;.-, ail :vomen w0as bene`: ";crr. -RT are o~~~~ :~~,~ ' � 

,~ ; . .:ti 
` _ ~c ini i~ .t~a Its rF~,r~,,ent due 'u Tear 

rf ;;3r °r 3!1C1 COfI ."ardi,~:t'O ;1S. Other ̀Fc. P~ rr' , agents ,..nf?rtly av1 dsL: C. me AS0 aSs- c.. . `Nlt ;". r .a ;n ~ic .eme , 'ectsJ a revui 1csim erJ- ~ ~r .~ ~ a .is~ai n~ ;r~en _~, in ,- . .!ir=~: . ., ise -'~7 :ura ' . . . . . ~P ..,eIaI~~S .O ._^,~IF'.'a'E sT,-- , .iiL.~=3, _ ~ . i7_ 'UC, .r~~uS :lf ;iJ 4E Jr~~ .., r ;, . ! .,., . , .. r . ~ c 1 . .~, - ~ ~:~~e" -!~~ ,~,f' :'1f .:_-',fC dI: 8i' 
.~ s~;c'n ,:~s :~stecr~~ .~ .. . ., . r~-_~. . _.~, , ts ~t:,, s,a~~, .~r~ ice r:c.~! ,+ n Mat . . . .~ 

~es 
.._ ~in -,nSP-ueni , 

PhY'[oes,r~~- .ens . 'n Aans clay a rd,. , itairm_ ir 
- ~' 

he . :ith . i i~e main 
ccrsL~n,~ ;r. F ~~i,a~ t ,::a~,es 0 .I,~-t~~e : .<< ~ .~ -r,-er~: 1 ~:a~ _s ~ ;s dav 1ne., ar,1 -,,-:n, . .:iind :nair :,.- :n 



soybeans and flaxseed, f-esE;, Although rP;is paper primarily focuses :3n the e1fc:cts of soy prote :r, or 
its iscflavones on bone, addnl . statement ., regarding tie role of flaxse.~d and dried plums, a rich 
source of polvpnero=s, with esptot to ocrie w:i( ~)e made . 
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Abstract 

Flaxseed is the r~c"est source of the plan' iignan secoisolar;c;resiroi ciglycuside (SDG), which is 
crOnvert2d to the ~wc major mammatian iig~,ans, entercc:iol (ED) and e,iterolactone (ELj, by colonic 
bacteria . Because both ED and EL can produce biol . arfeets similar Zo ast Lrouen, exposure to 
lignans during early stages o; dc-ve:cpmer= may adversely alter the rormrA! ceveiopment of bone in 
males since bone is a hor!;;one-sensitive tissue . To dEt. whiether early exposure to ilaxseed or its 
lignan compromised the acquisition of bone mass or reduced bone strength . male offspring were 
exposed to one of three diets ~uring lacta ;ior cnly ,bir`t ; *through postnatal day [PND] 21) via 
mother's milk or contMuously ~rom the stat-t of lactation tt?rouqh to adolescence (PND 50) oryoung 
adulthood (FND 132) . The diets . were a basal diet (BD) that was (Jevcid of phytoestragens, BD 
ccnig . 10°,% flaxseed, or BD contg . the aCt_:iv . quantity of SCG present in, a ''0'~- flaxseed diet . 'i o 
assess bone quantity, the bene mineral cUntent "'EMC) and bone rriireral u . ~3%9D) of femurs were 
assessed by dual-energy x-ray absoi-pticn-ietry. Since 1.he biomech_ proPerties of bone are 
indicators of the micrQarchi'te,f<<ra ,and ,h,-!s bone quality, the biomerh, strength of tiemurs ~,vas 
assessed by three-point ~ending . At PiND 50, u!tirnate bending stress and Yaung's modulus, 
measures of bcrie strength, were reduced among rats 'hat received `he 1(~' ~ ;faxseed diet from 
PND 0 through PtiG 50, wl-iie there ~s~ere -:o marked differences in bone size, f3MC, or ENIG among 
groups . This effect does not appcar'_o be .Jue to the li,r~,ncn in `laxseed, as ccintinuous exposure to 
the diet conrg . the equlv . quart-ty o; lignan f 10 S die:) did not alter ar~v measures of bane strength. . 
[n contrast `o PND 5o, ccne strength did rot differ among groups at PND 1-12, indicating that the 
compromise in bone strengtr was not sustained into ear;y adulthood . Bone size, BMC, and BN9D 
ccntinued to be similar among treatrrent c;-cups at PNG 132 . Expc)sirC md!e rats .o a diet rontg . 
1C4o flaxseed or an equiv. 
quantity of lignan either during IGclation criy or through to eairy ad~:~thcoc~ ;s safe with respect to 
bone health, as measures cfi cone mass and strength were ~_ ;millar <o contro! ra:s . 
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relative in vivo potencies of these compcIs_ The Existing Chems . Pmgra,-n of the E~_;rcpean Union 
provides Human and Environmental Risk ;Assessments of Ex.;s:mg C hems . which include human 
exposure scenar!os . Such a;<poswe s.cr,;rios, along with poia7cy es:.sAor er0ocrine activities, 
may provide a basis for a qui~:nt. comparison rT Me potential endacrine-modulating effects of 
industrial che;ns~uith endocr;ne modula:crs as natural const;Tuenis fJ human diet . Natural 
phyto-es~rogens exhlbii estregenic activity in viirca and r vivo_ important p,-,yto--e,,trcgers for 
humans are iserlavones (dUidzeir; genatein) and lir,nans, with the higraest quar?t ;ties found in 
soybeans and flaxseed, resp . Daily sedavone exposures ca' ! far ;nfan~s on soy-based fonrnulas 
were in the ranges of 4 .5-8 mg/kg bcdy :vt, ; es,s . for adults range up t0 1 mg/kg body,,vt . The 
Senate CommNs.on on tc- Evaluaticn of Food Safety (SKLJ\,i) of ;he Deutsche 
ForschungsgerneinschaR has also irrdicatt d a wide range of dietary e:<pcsu : es . For matters of risk 
assessment, the SKLM has based recomr nendat'cr,s on die:ary exposure scerarios, implying a 
daily intake of phyto-estrcgens in the order or " rnglkg bcdy vit . On the basis of information 
compiled within the E;<'s`ing Chenis . Program of the EU, ;t appears that a dai y human exposure to 
nonylpheno+ of L mg/kg body wt. may be G wost-case assumption, bu : which is based on valid 
scenarios . The intake of ectylphercl is rnu ;.h lower, due to a differert use pat;ern and applicaticrs, 
and may be neglected . Data from mi5raRn studies led to estns, -_'f the daily human Uptake of 
bisphencl A or rr7a ;cim~ally 1 mg,"kg body ~.vt . 
On the basis of comparative data from esctroph ",ic assays in rats, .,vith three oorsecufive days of 

oral applications involved, and taking the natural phyio-estogen daidzeiri as ref. (-1), relative 
uterofrophic ac:ivities in DAINan rats -,ollow the sequence : dadzeir, = 1 ; i,ispnenol A = 
i ;P-terf-cc't,dlphenol = 2;c,P'-IDDT ==' ; eth ;^yi estradiol =40,OC0 . The derived values from exposure 
scenarios, as weil as these relative potency vaiues and bridging assi_irr,,r,tiow led to calcns . of 
HBMOS as a quGnt . comparison a' potential endocrine-modulazing effects of industria! ch2ms . with 
those of natural constituents of human die~ . HBMOS ests . 'fu nony!phE:nol r2rged between 250 
and 500, dependent on bridgirig assumpticns, and around "000 fos~ aisphenol A . The derivations of 
HBMOS were in full support of the ccnGlusions reached by Me SKL`ii of the Deutsche 
Fo ;schungsgemeinschaft . The estd . HBMOS va(u2s for the :nc,ustr ;al cherr,s . (nonyiphenoi, 
bisphenol A) appear sufficiently high to en:sLarE Me absence of a practical risk_ `o human health 
under the present exposure conditions . 
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Abstract 

Flaxseed has renaprotewive erfecrs ;n a^krai and human Opus nepl-His . The authors have 
recently extd . the I :gnan rrer, ;:rscr !seccisc!aricircs ;r,el :;iglucos :de) ; SuG ; '.o ~et . if this more 
pc]!'2tcal7lE dEfiV ~~T Flaxseed wt,ilil". exert ."° :,OufCiECLIG(l siCTllia :G t~ he ̀ ,vinCl? ~icXSBBd in the 
aggressive NARL ;;Gi Opus mouse mode . Methods: 131 i`11RLit f 'T?IGr'AiCfc ranzomiy assigned to 
SaI1f12 GavugE, 600 . 1200 c(1d =-800 Lly'.Inr af1 gBVayP gfGUpS . A.I ' .'V~,, o dhlrlaiS UndGrvBFli 
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SDG was comieried in ",he :jut to szcsIsofarires ;ncaL which .,w-is, absor-!led ~?,nd well tolerated by the 
MRL!ipr mice . Re,~cprezeciion was evidenced, n a dose-cJe~;endert fashion, ~y a significant de;Gy 
in the orset of proteiruria ~vith preserv }t`^n ;n Gi=R and re~ia; Size . This s ;udy sugq _jes~s that SDG 
may have a therapeutic roie in lupus nec-intis. 
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Abstract 

Fl~~=xseed and its rnamrinaliar~ !ignGn pree ;_ :rsor secoisciG :icires~MIcl d~,glyecsida (SDG) have been 
shown to be mammary can ;er-protect,ve in rats . ThuS, the antiesrrc~genic effects of flaxseed and 
SCG were compared with tamexifen, an u,itiestrogen, by rrer.itoring at e-scrous cyc,ing. Four-week 
supplementation of a high-fat diet with flaxseed (2.5, ~, or 10) or SDG (0.?,5, 1 .5 or 3.0 mgiday) 
produced a dose-related cessation or lengthening (by 13-3G) of estrous dycles in up to 66 of rats . 
With tamoxifen (1 n -,glkg body wt./day), 8'3 of the ani :,}al ;s had irregula ; cyc'es o,- were in persistent 
diestrus . Flaxseed and SDG were ankies-trogenic without gross tissue toxdc:ity . 
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Abstract 

,A review wifh 19 refs . Phytochems . wiil en Increasingly importantroie ~n optimal nutrition in the 
future . Flaxseed ;s ~he richest source ct ; u^ique c ;ass of phl~tochems . - the mammalian ligrans ; 
entercdicl and en;erolactore . Licr,ans are significantly e'evated i~ '-!G.mar; urine ̀ oifcwing flaxseed 
consumption, and are thought to have peTc ritia'~ as U chemoprEVentive agent because of their ability 
;C C'?GCU!ate -zStCOg°n ?'8?c3G . Flaxseed m_-iv serve as 3 r71L .ri rc examine ̀ h~ :C'~eSYICi1, "-, a-+bsCfptICf' 
and rrie~ab . of phytochems_ Reliable markers cf ph,yteehFm . nletac . a)re -ec:es;;ar; ~o ascertain the 
safety and e?ficacy clacdn! . `oods as This new Field in t ,he food and, nuiririen 
sciences continues to deve:co . 
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