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Abstract

Flaxseed is being ‘increasmgly“mcétp3rated into foods as a result of its praposed heaith benefits
Combined with the fact that bone is sersitive to dietary changes in fatty acids. the optimization of
bene metabolism during childhood may b fluenced by aitering the type and amounts of fatty
acids consumed. The effects of whoie flaxseed or its purified lignan on bone development have
been investigated, but positive andlor negative effects of flaxseed O (FO) . rich in alpha-linclenic
acid (ALA), on bone development have not been reported. The objective of this study was to




significantly differ among groups. As expected, serum linoleic ac

elucidate the effects of a 10% FO diet on indices of bone health, including bone mass and
biomechanical bone strength. Male and female mice were fed sither a 10% flaxseed oil (FO) or 4
10% corn oil (CO) diet from postnafaljday(ﬁND) 28 until PND 91. Male and female mice fed FO
converted ALA to eicosapentanoic acid (EPA) and docosahexanoic acid (DHA) as indicated by
significantly higher serum EPA and DHA; however, serum cytokines (interleukin-1beta,
interleukin-8, tumor necrosis factor-alpha) with the potential to modulate bone metaboiism did not
, actec d and arachidonic acid were -
significantly lower among mice fed FO. Feeding FO diet did not result in a higher or lower bone
mass or stronger or weaker femurs and lumbar vertebra than in ce fed CO diet in either gender,
suggesting that the level of ALA attainable in a 10% flaxseed oil diet is safe with regard to bone
development in growing mice. e T R e : =

Bibliographic Info:_rmation‘f N
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both in vitro and in vivo.  Danbara Naoyuki; Yuri Takashi; Tsujita-Kyutoku Miki: Tsukamoto

Reiko, Uehara Norihisa; Tsubura Airo - ed
Moriguchi, Osaka 570-8506, Japan - Anticancer research (2005), 25(3B), 2269-76. Journal
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Ab‘strag:t_ :

BACKGROUND: The mammalian lignan enterolactone {ENL) is produced from plant lignans which
are present in large amounts in flaxseed (linseed). The effect of ENL on colon cancer cell growth in
vitro and in vivo, and its mechanisms of action, have not been studied in detail. MATERIALS AND
METHODS: The growth of the coio 201 hurman colon cancer cell line was examined by colorimetric
3-(4,5-dimethylthiazol-2-yl)-5- (3-carboxymethoxyphenyl)-2- (4 ulphophenyi)-2 H-tetrazolium
(MTS) assay, while the expression of apoptosis- and proliferation-related proteins (p53, Bax, Bel-xL
and S, Bel-2, Caspase-8, Caspase-3 and proliferating cell nuclear antigen (PCNA)) were examined

by Western biotting. In vivo tumor growth was examined by transplanting cofo 201 cells into

ENL-treated and placebo-treated athymic mice. RESULTS: The ‘MTS'as;s'ay-showed‘ﬁthat_ ENL -
suppressed colo 201 cell growth (IC50 for 72 h: 118.4 microM) in vitro. On flow cytometry,
induction of apoptosis was confirmed by ‘appearance of subG1 Populations, while cell cycle
progression was not affected. The e ression of an apoptosis-suppressing protein (Bcl-2) was
down-reguiated, an apoptosis-enhancing protein (cleaved form of Caspase-3) was up-regulated,
proliferation-related PCNA protein was down-regulated and p53, Bax, BelxL and S and Caspase-8
levels were unchanged. ENL, at a dose of 10 mg/kg given 3 times per week by subcutaneous

~ injection, significantly inhibited the growth of colo 201 cells transplanted into athymic mice without

any adverse effects. CONCLUSION; ENL suppr essed colo 201 human colon cancer cell growth
both invitro and in vivo.- The tumor-suppressing mechanisms ‘i‘nc_iudedf\apcptcsis and decreased
cell profiferation. ST AR Ll et R e
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Abstract

Lignan complex has been isolated from flaxseed. It has been shown tc reduce serum lipids and the




MEDLINE (Copyright (C) 2005 U.S. National Library of Medicine on SciFinder (R))

‘roles are to protect plants from stress or to act as part of a plant'

extent of hypercholesterolemic atherosclerosis. ‘However, it is not known whether the chronic use
of lignan complex has any adverse effects on the hemopoietic system .. The effects of lignan
complex (40 mg/kg body wt orally daily for 2 months) on the red bload cells (RBC) count, mean
corpuscular volume (MCV), red cell distribution width (RDW), hematoerit (Het), ‘hemoglobin (Hb),
mean corpuscular hemoglobin (MCH), mean carpuscular hemoglobin concentration (MCHC), and
counts of white blood cell (WBC), granulocytes, lymphocytes, monocytes and platelet, and platelet
volume were investigated in-normo-and. hyp?er’cyho&esterolemic;ra.bbji»s,‘~ The results show that

lignan complex had no adverse effects of counts of RBC, WBC, granulocytes, lymphocytes,

monocytes and platelet in both the normo- and hyper-cholesterole c rabbits. The values for MCV,
RDW, Het, Hb, MCH, MCHC, and platelet volume were simila nan complex-treated or

untreated normo- and hypercholesterolemic rabbits. Itis conclude that chronic use of lignan

~complex had no adverse effects on the hemopoietic system. S

Bibliographic Information

ranca Francesco; Lorenzetti Stefano National Institute for

Health effects of phytoestrogens. !
Research on Food and Nutrition, Rome, Italy. f.branca@agora.it  Forum Nutr (2005), (57),
100-11. Journal code: 101194770, ISSN:1660-0347. Journal: Article; (JOURNAL ARTICLE);
General Review; (REVIEW) written in English.  PubMed ID 15702593 AN 2005073643

, Abstréc':

: "w‘hos:e‘ common ‘biologicaiy
ense mechanism.. Although
tructure, phytoestrogens have

Phytoestrogens are naturally occurring plant-derived phytochemica
composed of a wide group of nonsteroidal compounds of divers ,
been shown to bind estrogen receptors and to behave as weak agonist/antagonist in both animals ;
and humans. Phytoestrogens include mainly isoflavones (IF),. ans, and lignans. These
compounds are known to be present in fruits, vegetables, and whale grains commonly consumed
by humans. IF are found in legumes--mainly soybeans--whereas flaxseed is a major source of
lignans, and coumestans are significantly present in clover, alfalfa and soybean sprouts. 8-Prenyl
flavoncids are common in vegetables. Bioavailability of IF requires an initial hydrolysis of the sugar
mpiety by intestinal beta-glucosidas! s to allow the following uptake by enterocytes and the flow
through the peripheral circulation. Following absorption, IF are then reconjugated mainly to

glucuronic acid and to a lesser degree to sulphuric acid. Gut metabolism seems key to the

determination of the potency. of action. ‘Several epidemiological studies correlated high dose
consumptions of soy IF with multiple beneficial effects on breastand prostate cancers, menopausal
symptoms, osteoporosis, atherosclerosis and stroke, and neurodegeneration. For the relief of
mencpausal symptoms a consumption of 60 mg;aglyconesffdéy‘-haéibéem suggested; for cancer
prevention a consumption between 50 and 110 mg aglycones/day is considered beneficial to
reduce risks of breast, colon and prostate cancer; to d‘eg;‘reeis;—;«;caﬁd%é_\as’fcu‘lar risk'a:-minimum
intake of 40-60 mg agiycones/day, together with about 25 g of soy protein has been suggested. For
improvement in bone mineral density, 60-100 mg aglycones/day fer a period of at least 6-12
months could be beneficial. - } : 3 : e :
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Plant lignan 7- hydroxyrﬁata:résmob

‘mid- and high-dose’ group; while plasm:

_prevention of hyaline droplet nephropathy in all high-dose male ra

Loub

(7~ HMR) is a novei precursor of the mammalran Itgnan :
enterolactone. A 13 week toxicity. study at dietary levels of 0,0.25, 1, ‘and 4% (w/w) of potassium
acetate complex of 7-HMR (HMRI rgnan) was conducted in ths Wlstar rat. These dietary levels
resufted in an average daily i intake of 160, 640, and 2600 1 mg HMRhgnan/kg body. wexght/day,
respectxve y. A considerable systemic exposure of HMRIlignan was verified by dose-related
increases in plasma total (conjugated and unconjugatad) concentration of 7-HMR and metabolites
enterolactone 7- hydroxyentero!ac*one and matairesinal. Entero%a,one appeared to-be the major
metabolite. Most (>96%) of the crrq:ulatmg 7-HMR and enterolactone was in conjugated form as

 measured from the low-dose rat: plasma samples. HMRhgnan exposure did not significantly affect -

clinical s signs, ophthaimoscopy or neurobehavioural observatrons ¢
reductions in food intake and. body we}ght gam in the mid-and h ose group were ascribed to
decreased palatability of the test feed. Orlyin males of the h:gh-dase group the body weights
remained slightly reduced throughout the study. In the hrgh~dose group the number of
thrombocytes (females), and total whrte biood cell.count (males) were increased. Plasma
triglycerides were dose- dependentty’de ressed in males of all test groups and in females of the
al cholesteroi and phosphonplds were decreased in’
high-dose males. These changes, w ( e also been reported for other (flaxseed) lignans,
were not considered to represenf: advers effects. The relative weight of the krdneys was increased
in males of the high-dose: group. The werght of the full and empty 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 ciecrease S | refanve avary wexghts were
confined to the mid- and high- dose group. T
In addrtron a marginal lengthemng of the estrus cycle. was noted m'hrgh cfose females Apart from
5, there were no
treatment-related histopathological alteratxons It was concluded th: HMRlignan showed weak
antiestrogen-like activi ity which may he- medtated through entero ctone metabolite. Based on
declined ovary weight, the no observed: adverse effect level of HMngnan was set at 0:25% in feed
corresponding to 160 mg/kg body werght/day L E

d motor activity, Transient

Bxbhographlc Information

The effects of dietary ﬂaxseed on the Fischer 344 rat 1 Liver
gamma-—g!utamyltranspeptldase activi Hemmmgs Susan J; Westcott Neu Muir Ahster
Czechowicz Dominika - Departmen ysmt@gy, Coiiege of Medicine, University of -
Saskatchewan, Saskatoon, Saskatchewan Canada. hemmmgs@sask usagk.ca Cell
biochemistry and function (2004) 2(4), 225. 31. Journal code: 8305874 - ISSN:0263-6484.
Journal; Article; (JOURNAL ARTICLE) written i in Enghsh PubMed 1D T5248182 AN 2004342805
In-process for MEDUNE (Copyr ght (C) 20(35 u.s: Natlonai Li brary of Medxome on Scszder (R))

Abstract

The effect of 10% flax chow consumptxon from the 30th to the ’fo@th-day after brrth was exammeo in
male Fischer 344 rats. The effects of both the hrgn ;rgnan/hxgh oif Norlin strain and a high
lignan/low orl Solin strain of flaxseed were compared. Physically a d- behaviourally there were no
differences in rats be!ongmg tothe toree dretary groups atany time. At 50 and 100 days of dietary
exposure, blood glucose levels were the same in Norlin and Solin ﬁax choy ‘fed and as-well as.
regular chow-fed rats: there were no signs: of toxicity in the Nor fin and Sotm flax- fed. rats since their
plasma levels of alanine aminotransferase were the same and. equal to those of regular chow-fed
rats. The activity of gamma-gi utamytranspepttdase (gammaGT) drsplayed an increase in the liver
homogenates of flax chow-fed rats. This increase was the same in Norlin and Soiin flax-fed rats at
50 and 100 days. Thus the liver effe :tw ot'oil, but ‘rgnan likely secoxso!arrcxresmol diglucoside
(SDG), induced and was effected sarly. on ,L.nd sustamed after flax exposure. The degree of heat
activation of liver homogenate « gammiaCT was the same in' reguiar chow-fed and flax chow-fed rats.
Compared to liver homogenate gamnhaCT activity, the soluble form of gammac T'was expressed at
very zow ievels: whne the plasn‘a memorana bound form' of gammaCT was expressed at very high




~increase in liver gammaGT is discussed

levels in rat liverin both regu'!_’&;C"Qﬁ\@\/.\(jfﬁdf(a’/{]d.ﬂaX chow-fed rats. There was no effect of flax
feeding on the soluble form:of iitv’e"r,gémmaGT whffChf\jeyas’expre_ssed;at a verylow level. Flax
feeding effected an increase in the activity of 9ammaGT in isolated plasma membrane fractions
which mirrored that in liver homogenates: the same degree of increase was seen in Norlin flax
chow-fed and Salin flax chow-fed rats. Flax consumption effects an increase in the activity of liver

gammaGT at the level of the plasma mernbrane which is lignan dependent, physiologically relevant

-and may be linked to :he‘patQprOié@ﬁQnagainst injury ihrou'ghgaﬁ"’inqteiase in‘reduced glutathione.

Copyright 2004 John Wiley & Sons, Ltd.
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AbStract ‘

The effect of exposure to, followed by consumption of, 10% flax chow from the 18th day of -

gestation to the 86th day after birth was examined in male and female Fischer 344 rats. Growth
how-fed rats, as were such’

‘e opening. Acoustical

vere also the same. Blood

=d rats at all stages of

e. There were no signs of

curves of the flax chow-fed rats were identical to those of regutar ch
developmental milestones as pinna development, growth of hair ¢
startle and the righting reflexes, developmental behavioural indices
Qlucose levels were comparable in flax chow-fed and regular cho
development, indicating that flax is without effect on glucose balz :
toxicity in the flax chow-fed rats since their plasma levels of alai minotransferase and
gamma-glutamyltranspeptidase (gammaGT) were the same as those of regular chow-fed rats. The -
activity of gammaGT displayed an increase in the livers of flax chow-fed rats after puberty, more so
in the male-four-fold-than in the female-1 -38-fold. This is suggestive of an estrogenic effect which
implicates an effect of an estrogenic flax lig nar. An hepatobeneficial effect of the flax-induced

i issed.  In summary, dietary 10% flax chow is without long-term =
ment and beha jiour, is non-toxic and may be hepatoprotective. Copyright

effect on growth, develop

2003 John Wiley & Sons, Ltd. i
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Abstract

Previous studies have shown that feedmg flaxseed (FS) orits lsgnan seco:so!ancxresmoi
diglucoside (SDG) to rat dams during lactation enhances the dff ation of rat mammary gland
in the female offspring. This: study determined whether exposure fo a diet with 10% FS or SDG
(equivalent to the amount in 10% FS): durmg suckling could. profect against
9,10-dimethyi-1,2-benzanthracene (DMBA)-induced rat. mammary tumorigenesis later in life.
Dams were fed the AIN- 93G basal diet (BD): throughout pregnancy. After delivery, dams were
randomized to con‘unue on BD.or were fed BD supplemented with 10% FS or 8DG during lactation.
Three-day urine of dams was anal yzed ’for mammalian lignans. After weaning, all offspring were
fed BD. At postnatal Days 49 to5 j‘durmg proestrus phase, offspring were gavaged with 5 mg of
DMBA. At Week 21 post-DMBA administration, compared with the BD group, the FS and SDG
groups had significantly lower (P < mor mcadence (31.3% and 42.0% lower, respectlvely)
“total tumor Ioad (50.8% and 62 5%: Iower respectlve{y) mean tumor s;ze (43 g% and 67.7% lower

y

SIgnlflcant decreasmg trend. (P < 0
urinary lignan excretion in dams fed Wlth f:S or SDG corresponded ‘
~development. The FS and SDG groups did not d:ffer Slgnmc 3
the effect of FSiis pnmarliy due toits SDG. There were. no:-s ni .
reproductive indices measured . among dams and offsprmg co 'on exposure to FS or SDG
during suckling suppressed DMBA~mduced rat mammary tum rigenesis, suggesting that exposure
to: hgnans at thjs early stage of mammary. g!and deveiopment reduce susceptibility to mammary
carcinogenesis later in fife w;thout adversm effects on seiect&v__/ repmductlve indices i in dams or.
offspring.. » g

Bibfliogra:phic'I_nformaﬁon

\an durmg sucklmg on!y or contmuousiy does not
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Exposure to flaxseed or its puri

Abstract

Based on-the reported health benef its of f axseed many Canadtans are choosing to consume ‘
ﬂaxseed; or flaxseed-containing foods. However, the safety of exposure to flaxseed during early life
such as the suckling period: has not been studied, despite the fat aticomponents in flaxseed with
potenilal harmons-ike: effects can be transferred to nursmg offsp‘ g‘ via mother's milk. Previcus:
investigations demonstrated that matema! feeding of a 10% flaxseed diet during pregnancy and
lactation resulted-in estrogemc effects on reproducﬁve mdxces-among male and female offspring.
These effects were attributed to the potential estrogemc activity of enterodto( and enterolactone
the two.major mammalian fignans t’hatiare converted from secoisolariciresinol digt ycos&de (SDG) in
flaxseed by colonic bacteria; however, effect of exposure to purified SDG at the level of a 10%
flaxseed diet was not studied. The objective of this study was to determine whether maternal
feeding of flaxseed during lactatlort altered reproduc*ive (ndxces in male and female offspring. Rat
dams were fed basal diet (BD) or: BD containing either 100% axseed (10F) or the equivalent
quantxty of SDG presentin the 4O% 108) Iaxseed d;et from: the stan of Iactafron until pups were 21




_offspring exposed to flaxseed durmg fetal life through sucklin

'nutntson official journal of the Councxi on Renal Nutrition of the National: deney Foundation (2001)

estrogens, phytoestrogens bind to both: estrogen receptors

d old.. At the end of Iactatton (pqsinatai day !PND] 21) suckiing pups either c;ontmued onthe
mother's diet or were sthched to BD until adolescence (PND 50) or young adulthood (PND 132) to
determine if continuous exposure to faxsaed or SDG altered reproductive indices. The
reproductive indices that were measued included anogenital distance from birth through PND 21,
age and body weight at puberty onset: (fernales only), estrous cyc!e‘!»ength reproductrve organ
weights at PND 50 and 132, and histo og ical analysxs of reprodur;ﬁ\fe organs (uterus ovaries,
prostate) at PND 132, ;

There were no significant effects of exposing male or. femaxe:offsprmg to flaxseed or SDG during
suckling only or during suckling through the postsuok ing period on’ any of the reproductnve indices
measured. These findings are in contrast to the estrogenic effects observed in male and female
gand sugges’e that fetal life is a more
hormone-sensitive period of devsl meent ‘Although matema{ feeding of flaxseed during lactation
appears to be safe with respect to repmductrve indices among offsp spring, future investigation is

requrred to elucrdate whether there are any long term {mplrcatrons Wlth respect to femhty
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Abstract

Phytoestrogens are naturally occurmg plant ccmpounds that are present primarily in saybeans as
isoflavones and in flaxseed as | lignans. Because of therr structural :rmlarlty to endogenous

3 aipha and beta (but more strongly
to ER-beta) and exert estrogen- -like effects. There is increasing evidence tha‘c dietary

phytoestrogens have a beneficial role in chron ic renal disease. Nutrrtvonal mterventton studies

have shown that consumptzon of so
attenuates renal functional or stru
chronic renal disease. It is not cle
responsible for the protective ef‘r'e,

y—based protem and. ﬁaxseed reduces protemuna and
famage in anrmals and humans with various forms of
h ccmponent(s) of the soybean or flaxseed is (are)
observed in'experimental animals and*- 1 limited studies in-

humans. Vegetable protein: has been shown to- have a beneﬂcrat effect onrenal dlsease in ammals

and humans. Thus, the role of soy and faxseed cannat be ruled out. Isoflavones and lignans are
readily absorbed from the gutand cmnverted to active. metabolites; ch may be partly responsibie
for the beneficial renal effects of soy protein and flaxseed. In addition, an interaction between type.
of protein and phytoestrogens is also possib!e The bquoglcal actions of isoflavones and lignans -
have been well defined in different ceﬂ typesin vrtro and also but how these compounds
might reduce renal injury remains to be eiuc'dated Possible | mec anisms include inhibition of cell
growth and proliferation via ER- medxated mechamsms or non-ER- drated pathways through
inhibition of tyrosine protein ki nases, moduatton of growth facto wvolved in extracellular matrix
synthesis and fibrogenesis, inhibi ition of cytokine-induced activatio fvtranscrlptron factors,
inhibition of angiogenesis, antroxndanve action, suppressron of ptate equtiVaUﬂg factor and pkatelet

oy

aggregation, and immunomodul atbry acttv**y

To date, clinical triais in humans are few, of relatively short duratron and invoive a small number of
patients. Prospectiverandomized tnals ara ﬂeeded to evaluate the long-term safety and. - :
effectiveness of dietary phytoestrog ﬂns on renal dtsease progression in patlents wrth chromc renal
failure. Copyright 2001 by the Natac al K dney Foundanon Inc ~
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‘Ovarian hormone deficiency is a major risk factor for osteoporosis in
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Abstract

j postmenopausal women.
Hermone replacement therapy (HRT) is perhaps the most effective freatment, as it has been
demonstrated to both reduce the rate of bone loss and risk of fracture, including hip fracture.
However, not all women who may benefit from HRT are willing to initiate this treatment due to fear
of cancer and contraindications. Other therapeutic agents curren vailable are also associated
with certain adverse effects. As a ‘r?suit;,‘pbstmenopau“sai,Wcim‘eharé, nore inclined to use natural

remedies to alleviate post;m;ermrja}usal,s’yrymptoms and help reduce their risk for chronic diseases

such as osteoporosis. Recent reports support the notion thét-.cerfain'bioactf"'\*/e';_conl_s’.titu’enfs,\fe;g.,'
phytoestrogens, in plants play a role in maintaining or improving skeletal health. The main
consumable plant sources of phytoestrogens include isoflavones and lignans found mainly in
soybeans and flaxseed, respectively. Although this paper primarily focuses on the effects of soy
protein or its isoflavones on bone, additicnal statements regarding the role of flaxseed and dried
plums, a rich source of polyphenols, with respect to bone will be made. e
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Abstract

Flaxseed is the richest source of the plant i gnan secoisolariciresinol diglycoside (SDG), which is
converted to the two major mammalian lign ns, enterodiol (ED) and enterolactone (EL), by calonic
bacteria. Because both ED and EL can produce biological effects similar to estrogen, exposure to
lignans during early stages of development may adversely alter the normal developmenit of bone in
males since bone is a hormone-sensitive tissue. To determine whether early exposure to flaxseed
or its lignan compromised the acquisition of bone mass or reduc e strength, male offspring
were exposed to one of three diets during lactation only (birth thr ugh postnatal day [PND] 21) via

mother's milk or continuously fram the start of lactation through to adolescence (PND 50) or young

adulthood (PND 132). The diets were & basal diet (BD) that was de of phytoestrogens, BD
containing 10% flaxseed, or BD containing the equivalent quantity of SDG present in a 10%
flaxseed diet. To assess bone quantity, the bone mineral conte

v ent (BMC) and bone mineral density
(BMD) of femurs were assessed by dual-energy x-ray absorptiometry. Since the biomechanical
properties of bone are indicators of the microarchitecture and thus bone quality, the biomechanical
strength of femurs was assessed by three-point bending. At PND 50, Ultimate bending stress and
Young's medulus, measures of bone strength, were reduced among rats that received the 10%
flaxseed diet from PND 0O through PND 50, while there were no marked differences in bone size,
BMC, or BMD among groups. Inter ‘Stingjt,ya‘:thjs effect does not appear to be due to the lignan in
flaxseed, as continuous exposure to the diet containing the equivalent quantity of lignan (10 S diet)
did not alter any measures of bone strength. In contrast to PND 50, bone strength did not differ
among groups-at PND 132, indicating that the compromise in bone strength was not sustained into
early adulthood. Bone size, BMC, and BMD continued to be similaramong treatment groups at
BND 135 s . T et




In:conclusion; exposmg mafe rats t@ a d et contammg 10% flaxseed or an equ:vaient quantity.of -
lignan either during lactation on!y or through to early adulthood is safe with respect to bone health, ;
as measures of bone mass and Qtrengﬂ'z were sxmﬂar to control rats
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Abstract

Anovel concept - the hyg1ene~bas ; Q‘m of safety (HBMOS) is suggested for the assessment
of the impact of potential endocrm\ \ odulators 1t mtegrates exposure scenarios and potency data
for industrial chemicals and natura y occurring daetary compounds with: oes’zrogemc activity. An
HBMOS is defined as a quotient of estimated daily intakes weighted by the: relative in vivo
potencies of these compounds. The Exxstmgv;Chemzca s Programme of the European Union
provides Human and- Envnronmentai Risk Assessments of Existin hemxcals which include human
exposure scenarios. Such exposuré scenarios, along thh poi:enc stimates for endocrine
activities, may provide a basis for a quan‘t&taﬂve comparison of the p tential endocrme =modulating
effects of industrial chemicals with. endocrme modulators as natur,_ onstituents of human diet.
Natural phyto-oestrogens exhibit oestrogemc activity in vitro a | vivo. “Important
phyto-cestrogens for humans are isoflavones (daidzein, gemstem) and hgnans with the highest
quantities found in soybeans and ﬂaxseed respect;vefy Dadytsoﬁavdne exposures calculated for
infants on soy-based formulae were in the | ranges of 4.5-8 mg/kg b dy wt.; estimates for adults
range up to 1 mglkg body wt. The Senate Commission on the. Evalus ion of Food Safety (SKLM) of
the Deutsche Forschungsgeme'nschaft has also indicated a wide range of dzetary exposures. For
matters of risk assessment, the SKL'M has based recommendations on dletary exposure scenarios, -
implying a daily intake of phyto -0estro ns inthe orderof 1 ma/kg body wt. On the basis of -
information compiled wathm the E in emicals Programme of the EU, it appears that a daity
human exposure'to nonyfphenol of 2m reg/kg body wt. may be a worst-case assumptton but
which is based on valid scenanos g ,,,he;mtake of ocgyiphenoi is much iower due toa d;fferent use
pattern and appiications, and may be neg ected

Data from migration studies led to est;matmns of the da:ly human uptake of blsphenof Aof
maximatly 1 mlcrog/kg body wt.-On: the basis of Compafatlve data f uterotrophic assays in rats,
with three consecutive days of oral apphcattons involved, and taking the natural phyto-oestrogen
daidzein as reference (= 1), relative uterotrophic activities in DA:’H” n rats. fo!l@w the'sequence: -
daidzein = 1; bisphenol A = 1+ P tert@ctyiphenoi 2,0,p-DDT =4¢; ethmv: oestradiol = -40,000. The

derived values from exposure scenarios, as well as these refanve tency values and bridging
assumptions, fed to- calculations of HBMOS as a quant;tatwe Comp ison of potential -
endocrine-modulating effects of ndusmal chemicals with those of nz tural constituents of human
diet. HBMOS estimates for non‘yrphenoi ranged between 250 and 500, dependent on bridging
assumptions, and around 1000 for bisphenol A, The derivations of HBMOS were in full support of
~ the conclusions reached by the SKLM of the Deutsche Forschungsgememschaft The estimated
HBMOS values for the industrial cnemtc:ais nonytphenol Lisphenol A} appear sufficiently high to-
ensure the absence of a practical nsk to human health under the present. exposure condltrqns
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, Abstract

BACKGROUND F axseed has. renoprotectlve effects in ammal and. human lupus nephritis. We
have recently extracted the lignan precursor (seco;solenres ﬂel d lucosrde) (SDG) to determine if
,th:'-" more. pelatable derivative of flaxseed would exert renoprote tion similar to the whole flaxseed
in the aggressive MRL/Ipr lupus mouse mode!. METHODS 13 MRL/lpr mice were randomly
assigned to saline gavage, 600, 1,200 and 4,800 microg lignar ‘gavage groups At7 weeks, 6
animals underwent platelet aggregatmg factor (PAF) lethal | challenge and 40 were studied with
urine collection to determine the levels of secmsolanresmol enterodiol and enterolactone in the
gevaged animals. A basgline study of 10 saline’ gavaged ammals took place at 6 weeks. 25
arimals in the saline gavage, 600 and 1200 mlcrog ignan groups were studied at 14 and 22 weeks
for GFR, spleen lymphocyte 8~p‘ha$e an jan weight studies. RESULTS: Metabolic studles '
indicated that secoisolariresing he r metabolite absorbed and the lowest lignan dose ,
provides a lengthening in survnval--fer th PAF lethel cha!lenge Body wetght fluid and water intake
studies demonstrated that the l:gnan was well tolerated Changes'in pmtemurla GFR and renal
size showed a time- and dose- dependent protection for the,.l"""nan precursor. Cervical lymph node
size and spleen lymphocyte cells inlthe S- phase demonstraled ! ‘desl dose~dependent reductions
in‘the hgnan gavaged groups. CONCLUS ION: SDG was conv ed in the gut o secoisolariresinal,
which was absorbed and well- tolerated bythe MRL/lpr mlcei.! ‘rotectlon was evidenced,ina’
dose- dependent fashion, by a sxgmﬁcant delayin the orlset oteinuria with preservation in GER
and renal size. This study suggests that 8DG may have a lherapeutlc role in lupus:nephritis, :
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Abstract

Flaxseed and. lts lignan secoisolari cxresmo dlglyCOSlde (SDG) mhlbltmammary tumor development
|n rats. Increased plasma insulin- nke growth factor | (IGF I} concet ations are assocxetecl with

whlch were mversely related (o] urmary gnan exczfetlon On y ﬂa’ ce
plasma. Gr b cor*centratlons in MNU~treate{1‘ rats:; Tl'*e anti cance
be related, in part, to reduotlons in plasma lGF [ ~

d_’slgmf cantly reduced
:e}:t af flaxseed and SDG may
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~model to determine the anti-cancer effet;‘tsfoflfghans;‘ThiS‘pfaﬁér eVvi

_ (containing low isoflavone soy. protein as the sole protein source

-suggest that soy isoflavones have no effect on the frequency of col

Abstract

Mammalian lignans are produced from ptant precursors such as secoisolariciresinol diglycoside
(SDG) and matairesinol via the action of bacteria inthe human or animal colon. While Precursors .
are found in many plant foods, flaxseed is the richest source of S -and was therefore used as a
cer ¢ oer reviews the experimental studies
in animals and humans demonstrating the anti-cancer effects of fia <seed and its SDG as well as
other studies relevant to the clinical use of lignans, such as those on their food sources,
bio-availability and safety. 25 o R e :
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Abstract
Evidence is accumulating that a diet high in plant-derived foods may be protective against cancer.
One class of plant component under increasing investigation is the ph: /toestrogens of which there
are two main groups: the isoflavones, found mainly in soy products, an
more ubiquitous and are found in fruit, vegetables and cereals wit
flaxseed. In this study, we have used carefully balanced high-fat (.

nd-the lignans, which are
high levels being found in
‘energy) diets: a control diet
the- _ > diet (the control diet ‘
supplemented with rye bran) and a soy diet (containing as prote-mfsourc,e,a-high isoflavone soy
protein). The effect of these diets on the development of colonic cancer was studied in F-344 rats

- Ireated with the carcinogen, azoxymethane (two doses of 15 mg/kg given 1 week apart). Colons

from treated animals were examined for aberrant crypt foci {ACF) and | umours after 12 and 31 :
weeks. Results after 12 weeks showed no differences in the total number of ACF in the control, soy -
or rye bran groups. However, the soy group had increased numbers of small ACF (less than four
crypts/focus) while the rye group had decr sed numbers of large ACF (greater than six =~
crypts/focus). Examination of celons after 31 weeks gave similar low numbers of ACF in each
group with no differences in multiplicity. There were no differences in the number of tumours
between the control (1.36 tumours/rat) and soy (1.38 tumours;[rat);gfoﬁgsé‘. : However, there was a
significant decrease in the number of tumours in the rye group (0.17 tumours/rat). These results
 eff ; ,, mours in this model while
rye bran supplementation decreases the frequency of colon cance “his effect is due notto a
decrease in early lesions but in their progression to larger multi-cry \CF. The study also supports

the hypcthesis that larger ACF are more predictive of ‘SUbsequleﬁtft ;g"_;a‘rfig\e‘nifc;’ity‘ ,
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Abstract

Phytoestrogens are naturally Or:currinég plant éompaund,s,,,Wh'ifc‘h' ~%}'5a;ve:~oestrqgénic and/or



‘animals have also shown that exposure to high doses of phyt es

anti-oestrogenic activity. They are present in many human foodstuffs including beans, sprouts,

cabbage, spinach, soyabean, grains and hops. The main classes are the isoflavones, coumestans

and lignans. This review assesses the evidence that these substances may have adverse and/or
beneficial impacts on the risk of several hormone-dependent diseases in humans. Evidence from
studies of various animal species has demonstrated that ingest of high levels of phytoestrogens
can produce adverse effects on reproductive endpoints including f rtifity. Studies in laboratory

strogens during development can
tin rodents, but may also have

adversely affect brain differentiation and reproductive developme
possible beneficial effects. In humans, there is a lack of informati oncerning the possible effects
of high doses of phytoestrogens in infants and this should be addressed as a matter of priority so
that any risks (or benefits) can be established. In aduits, no curren data exist to suggest that
consumption of phytoestrogens at the levels normally encountere the diet'is likely to be harmful,
Epidemiological studies suggest that foodstuffs Containing phytoestrogens may have a beneficial -
role in protecting against a number of chronic diseases and conditions. For cancer of the prostate.
colon, rectum, stomach and lung, the evidence is most consistent for a protective effect resulting
from a high intake of grains, legurnes, fruits and vegetables; it is not possible to identify particular
food types or components that may be res onsible. Dietary intervention studies indicate that in
[  effects on the risk of breast cancer and may help to

women soya and linseed may have |
alleviate postmenopausal symptoms. S BRI e el
For osteoporosis, tentative evidence suggests phytoestrogens may have similar effects in
maintaining bone density to those of the related ~p,harmaceutiCai'c‘omfpc)ond,ipriﬂav-one{ Soya also
appears to have beneficial effects on blood lipids which may help to reduce the risk of
cardiovascular disease and atherosclerosis. Generally, however, tle evidence exists to link these
effects directly to phytoestrogens; any other components of soy. d linseed are biologically
active in various experimental systems and may be responsible for the observed effects in humans.
ftis concluded that dietary phytoestragens may have a role in the prevention of several types of
chronic disease including certain cancers. However, at present the evidence is not sufficient to
recommend particular dietary practices or changes. Encouraging findings from laboratory and
clinical studies indicate the need for further research to clarify the biological activities of
phytoestrogens in humans. o0 SV e S
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Abstract

Flaxseed and its mammalian lignan bi’eéukﬁbr‘ ,,‘secoisofiari‘l:iresfihbl dkginOSide(SDG) have been

shown to be mammary cancer-protective in rats. Thus . the antiestragenic effects of flaxseed and
SDG were compared with tamoxifen, an antiestrogen, Dby monitoring rat estrous cycling. Four-week

- Supplementation of a high-fat diet with flaxseed (2.5, 5, or 10%) or SDG (0.75, 1.5 or 3.0 mg/day)

produced a dose-related cessation or lengthening (by 1 8-39%) of es

0 us cycles in up to 66% of

rats. With tamoxifen (1 mg/kg body weight/day), 83% of the ~an"§=ma[.§;'¢had., irregular cycles or were in
persistent diestrus. Flaxseed and SDG were antiestrogenic;_Mt’det gross tissue toxicity.
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: Abstract

Oxygen freeradicals (OFRS) have been 1mphcated in the deve%epmem of hypercho esterolemic .

atherosclerosis. Flax seed is the rzchest scurce of omega-3 fatty

id and lignans. omega-3 Fatty

acid suppresses the production of intert eukin- 1 (lL— ), turmor necrosis factor (TNF) and leukotriene

B4 (LTB4), and of OFRs by polymaorphonuclear leukocytes (PM
- posSeseenti*‘platelet activating facter (PAF) activity and are an
are known to stimulate PMNLs to produce OFRs, Flexeeed Wot

OFRs and hence would prevent the

effects of dietary flax seed on a. hxgH cholesterol diet induced at
OFR-producing activity of PMNLs (PMNL-CL) were tnvestxgated-l

yand monocytes. Lignans
ant. PAF, IL-1, TNF and LTB4
therefore, reduce the levels of -
efemzc atherosclerosis, The
clerosis, lipid profile and
bb:ts Tne rabbits were

development of hyperohoiest“

-.-\..,

divided into 4 groups: group |, contml group Il, flax seed diet (7.5 gfkgf’ de;y oraHy) group Hl, 1%
cholesterol diet; and group | IV same as group Hl but received flax seed (7.5 g/kg daily, orally).
Blood samples were collected before and after 4 and 8 weeks on their respective diets for

bicchemical measurements and ai
atherosclerotic changes. The hig

(TC) and PMNL-CL without altering ‘

associated with a marked developm:
development of aortic atheroscleroe

lowering the serum cholesterol. Flax seed in normocholesterolem

cholesterol and decreased PMNL-C

flax seed supplementatlon is: effeotxve in re‘*ucmg hyperoho!estemk"

without lowerzng serum cholesteroi

lts effectiveness agamst hyperchofesterolemsc atherosc‘erosxs c il

ae we ‘removed at the end of 8 weeks for estimation of
esf et increased the serum level of total cholesterol
;theievefs of'serum tnglycendes {1G). These changes were:
ient of atheroscferocts in the aorta. Flax seed reduced the
is by 46% and reduced the PMNL-CL without significantly :
bblts mcreesed serum total
L without significantly affectm he serum TG. Modest dietary
xe atherosclerosxs markedly

be due to suppress:on of "

enhanced production of OFRs by PMNLs in hyperchoiesterolemsa E}zetary flax seed
supplementatlon cou!d therefore prevent hypercholestero{emse f eieted heert attack and strokes
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Abstract

Broadly defined, phytoestrogens mc!-
compounds have been identified in fruits, vegetables, and who

humans. Soybeans, clover and alfa
significant dietary sources of iscflav
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fa sprouts, and oilseeds (suct
dnes, coumestans, and lignans

humans, animals, and cell cuiture syeteme suggeet that dxeter"y _‘y'teestrogens play an xmportant

role in prevention of menopeusal sV
mechanisms include estrogenic and
inhibition of tyresine kinase and DN/

nptoms osteoporos;s cancer, and heart disease. Proposed

antxeewogemc effects, mductzcn of cancer cell differentiation,
lopoisomerase ac*vmes euppressxon of : angiogenesis, and

urrently are no- dxetary recommendations for. individual
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Abstract

Flaxseed, the richest source of mammalian lignan precursors, such as secoisclariciresinol
diglycoside (SD). has been shawn over the short term to decrea - some early markers of colon
cancer risk. This study determined whether over the long term flaxseed still exerts a colon cancer
protective effect, whether its effect may, in part, be due to its high content of SD and whether any
chan‘ge:i:n_betaf'glu‘curonidasfeei,cti’\'i/ity,plays arole in the pr ffect. Six groups of male
Sprague-Dawley rats were fed for 100 days either a basal high fat (20%) diet (BD), BD
supplemented with 2.5 or 5% flaxseed or 2.5 or 5% defatted flaxseed (equivalent to the respective
flaxseed diets) or BD with a daily gavage of 1.5 mg SD. All rats » > injected with a single dose of
azoxymethane (15 mg/kg body wt) 1 week prior to commencing e dietary treatments. Urinary
lignan excretion, whichis an indicator of mammatian lign 1 production, was significantly increased
ps. The total activity of cecal beta-glucuronidase was
significantly increased in a dose-dependent manner by the flaxseed and defatted flaxseed diet
groups. Compared with the control the number of aberrant crypts per focus was significantly

1

reduced in the distal colon of the treated rats. Four microadenomas and two polyps were observed:

in the control group, but not in the treated groups. The total activity of beta-glucuronidase was
positively correlated with total urinary fignan excretion and negatively with the total number of
aberrant crypts and the total number of aberrant crypt foci in the distal colon. There were no
significant differences between the flaxseed and the carrespc }

the protective effect of flaxseed is associated with Increased beta-glucuronidase activity.
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Abstract

High-performance liquid chrom;atogfaphic; (HPLC) and mass spec 'bme_tric {MS) procedures were

developed to determine lignans inffiameedﬁ;(L‘inum:'usitg;tissi'mgm);andschaparrai (Larrea tridentata).
Flaxseed contains high levels of phytoestrogens. Chaparral has - 1 associated with acute

‘nenviral toxic hepatitis and contains lignans that are structurally simi ar to krown estrogenic

compounds. Both flaxseed and chaparral products have bé‘e’njméﬂ{é{ediarsx;%ji'e'tary supplements.

A mild enzyme hydrolysis procedure to prevent the formation of artifacts in the isolation step was
used in the determination of secoisolariciresinol in flaxseed products. HPLC with ultraviolet '
spectral (UV) or MS detection was used as the determinative steps. HPLC procedures with UV
detection and mass spectrometry were developed to characterize the phenolic components, ;
including lignans and flavonoids, of chaparral and to direct fractionation studies for the bicassays.
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Flaxseed is being increasingly 'ncorporated into foods as a resuit of 1ts propoged hieaith benefits.
Combined with the fact that bone rs sensitive to dietary Change fatty acids, the optzmlzatfon of
bone metab. during chlldhood may be infl uenced by altering 1 e ’ 1and amts. of fatty acids
consumed. The effects of whole ﬂaxsead or its purified lignan on bone development have been
mvestigated but pos.-and/or neg. effects of ﬂaxseed oil (FO, rich’ nolemc acid (ALA) onbone
development have not been reported The objectrve of this study W i "date the effects of a
10% FO diet on indexes of bone health, including bone mass a iomech. -bone strength. Male
and-female mice were fed either a 10% faxseed oil (FO) or a 10% corn oil (CO) diet from postnatal
day (PND) 28 until PND 91, Male and femaie mice fed FO converted ALA to eicosapentanoic acid
(EPA) and docosahexanoic acid (DHA) as indicated by srgmﬂcanty hzgher serum EPA and DHA;
however, serum cytokines (inter eukm -1B, interleukin-6, tumor necrosis. factor~oc) with the potential
to modulate bone metab. did not szgnn‘ cantly differ among groups. As expected, serum linoleic
acid and arachidonic acid were s / Iower among mice fed FO. Feeding FO diet did not
resultin-a higheror lower’ bone onger or weaker femurs and lumbar vertebra than.in
mice fed CO diet in either gender uggesting that the level of ALA attamable ina 10% flaxseed oil
diet is safe with regard to bone dev iopment in growmg mice o
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Abstract

Background The. mammahan lfgnan entero!aotone (ENL) is produced from piant lignans which are
present in large amts. in ﬂaxseed ed). The effect of ENL on colon cancer cell growth in vitro
and invivo, and its mechan(sm tion, have not been studied in detail. Materials and Methods U
The growth of the colo 201 human c¢olon cancer cell line was examd. by colorimetric

3-(4,5- dlmethylthlazol 2-y1)=5~ (3~carboxymethoxypheny) 2-(4 sulfophenylj-2H-tetrazolium ( (MTS)
assay, while the expression of apoptosis- and proliferation: elated proteins (p53, Bax Bel-xL. and S,
Bcl-2, Caspase-8, Caspase-3 and proleeratmg cell nuclear antiger PCNA)) were examd. by
Western blotting. In vivo tumor growth was examd, oy transpiant jcolo 201-cells into ENL-treated
and placebo treated athymic mice. Results The MTS assay s thf‘a,trENL su’ppres‘sedco!o;
201 cell growth (IC50 for 72 h: 118.4 uM) in vitro. On flow cytometr induction of apoptosis was
confirmed by the appearance of subG1 populatzons while oeﬁ oyole orogres&on was not affected:
The expression of an apoptoss suppressmg protein (Bc! 2) was dow -régt

apoptosis-enhancing protein (cleaved form of Caspase~3) was ur ulated; prohferation related :
PCNA protein was down-regulated and p53, Bax, Bel-xL and S an aépase 8 levels were
unchanged. ENL, at a dose of 10, mg/kg given 3 times p@r wk by S, mjecuon a&gmﬂcantly inhibited
the growth of colo 201 celis transplamed into athymic mi ce wrthout any ‘adverse effects.
Conclusion: ENL suppressed colc 201 human colon cancer:cell growth both in vitra and in vivo.
The Lumor-suppressmg mechamsms mciuc’ed apoptosis ano decreased ce! prohferatron
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Abstract

Lxgnan complex has been rso!ated from ﬂaxseed Ithas beeﬂ shown to reduce serum lipids.and the
extent of nypercho[esterolem;c atherosc!erosns However itis not n whether the chronic use
of lignan complex has any adverse effects on the hemopc;te ys term The effects of lignan
complex (40 mg/kg body wt orally daily for 2. mo) on the red blood cells (RBC) count, mean
corpuscular vol. (MCV), red cell distribution width (RDW), hematacrﬁ_ Het), Hb, mean corpuscular
Hb (MCH), mean corpuscular Hb cohcn (MCHC) ‘and counts of w te blood cell (WBC) \
granuiocytes lymphocytes, monocyfes and platelet, and p!ate et vol. were investigated in normo-
- and hypercholesteroiemic rabbits. Ther '_u!ts show that ﬂgnan complex. had no adverse effects of
counts of RBC, WBC, granu!ocytes tymphocytes mono, tes and platelet in both the normo--and
hyper-cholesterolemic rabbits. The values for. MCV, RDW, Het, Hb, MCH, MCHC, and platelet vol.
were similar in lignan oomplex tre: ed of ated normo- and hypercholesterclemic rabbits. Itis
concluded that chronic use‘,of_ngnan complex had no: adverse effects on the hemopo:etxc system
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Abstract :

A review. Phytoestrogens are, piant-—denved compds w&th estmgemc actxvxty found in natural
dietary sources. Common phytoestmgen sources include soybeans, soy: products alfalfa fodder,
flaxseed, and over-the-couriter dletary supp ements Th;s ar’ucle summarizes the clin. evidence
avallabie regardmg the bone afte ing. ' of:?phytoestrogens in humans, provides guidance as to
ﬂy describes other uses of phytoestmgens Evidence
bon aitermg effects is promising, but the full
understandmg of their efﬂcacy and safety is not compfete&y investigated yet Scme bone-sparing
-effects have been demonstrated wrth; naturaiand com. phytoestrogens and the synthetlc ‘
- Ipriflavone through limited studies. New research invol ving com. phytoestrcgen contg products
such as Promensil, Rimostil, Tofupzli/Femare le, and the synthettc i vone attempt to address
unanswered questions. Research has vieldsd pos., yet inconsi: ‘ds with respect to bone
turnover markers, bone mineral d., and bone mineral content e fracture data exists.
- Adequate phytoestrogen: dosages have yet to be detd.; ‘excep »200 ng of ipriffavone three times a
day is an.established dosage in mast trials. Inconsxstency in pes. resufts also exists for
menopausal symptoms and br east cancer, a ithough evidence is. estabhshed for redn. of
cardiovascuiar disease. In light of better estab ished drug produc hytoestrogens should not be
recommended at this time as first-li ine therapy for preventzon or treat tof osteoporosis in men or
women because questions remain. regardmg proguct selectlon an e degree of efficacy and
safety. Health care providers must stay current with key research and. continue to provide
important patient education regardmg the therapeut{c use and safety of phytoebtrogens for:
osteoporosis. - . : : e :

i
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Abstract o

The procedure for processmg of p{ant oils (such as fax or. peﬂ 1a oil) contg tox:c components
comprises the following steps; (a) mlxmg the oil thh alc. at. 154 {b). optlonaﬂy, filtration; {¢) -
phase sepn. under sepn. of the alc. fracﬂon (d) optlona ly,21p vashing process with-
subsequent phase sepn.; and (g) cpttona y,.removing the res from the oil by kriown
methods, esp. vacuum distn. For pretreatmem of gly0031de-c0ntg. eed (such as flax seed), it'is
mixed with alc. up to a complete uptake of the alc. Asalc., esp. ethanol of concn. 50-96% is used.
The glycoside conc. contg. lignan and iecnthm is obtamed after»re.‘ vm.“ ,the ale. The oilseed cake
isalso processed : i : ,
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Abstract

Plant hgnan 7- hydroxymatairesmol (7 HMR) is-a nove| precursgr af the. mamma lian rgnan
enteralactone. A 13wk toxicity. study at dletary levels of 0, 0.25, nd 4% (wh/wt. }-of potassium
acetate complex of 7-HMR (HMRhgnan) was conducted in the Wistar rat. . These: dietary levels
resulted in an av. daily intake of 160, 640, and ’?600 mg HMRI; an/kg body wt./day, resp. A
considerable systemic exposure of: HMRhgnan was verified by dos related increases in plasma
total (conjugated and unconjugated) concn. of 7-HMR and metabolites enterclactone,
7-hydroxyenterclactone, and matairesinol: Enteroiactone appeared be “he major metabolite.
Most (>96%) of the circulating 7- HMR and enterolactone was in conju d form as measured from
the low-dose rat plasma samples. HMRlsgnan exposure did not significantly affect clin. signs,
ophthaimoscopy or neurobehaworal observations, and motor activity. Transi ent redns. in food _
intake and body wt. gain.in the mid-and hsgh\dose group were ascribed to decreased palatability of

- the testfeed. Oniyin maies of the high dos‘e group the body wts. remained's fightly reduced

throughout the study. In the high- dose gmup the no. of thrombocytes (females), and total white
blood cell:count (males) WETE mc'eased Flasma frrgiycemdes were dose~dependemly depressed
in males of all test groups and in females of the mid- and mgn—dase group, while plasma total
cholesterol, and phcsphohplds were Qef*feased in hlgn dose males These changes which have



plasma levels of alanine ammotransferase were the same and eq

~consumption effects an increase in the ac’rzvrty of hver (GT atth

also been reported for other (ﬂaxseed) lgnans were not consrdered fo repreoent adveree effects
The relative wt. of the kidneys was mcreaeed in males of the high-dose group. The wt. of the full
and empty. cecum showed dose»releted increases in males of all treatment groups and in females -

ofthe high-dose group. Abs. ovary wis. were decreased in-all treatment groups while decreases in

relative ovary wts. were confined to the mid-and hrgh dose group In addn e margmal lengthenmg
of the estrus cycle was noted in hrgh -dose females ; :

Apart from preventron of hyaline droplet nephropathy in all hxgh dose male rats there were no
treatment-related histopathol. alterations. It was concluded that HM ‘hgnan showed weak
entxeetrogen -like activity which may be medtated through enterolactone metabolite. ‘Based on
declined ovary wt., the no obsd. edverse'eﬁect fevel of HMRI[gne‘ /a5 set at D 25% in feed
correspondmg to '160 mg/kg body wt /day ~
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Abstract

The effect of 10% flax chow consumptron ‘mm the 30th to the 1 30ih ’day after blrth was examd in
male Fischer 344 rats. The effects of both the high llgnan/hrgh il Nortin strain and a high
lignan/low oil Solin strain of flaxseed wers: compared Phys. and | viorally there were no
differences in rats belonging to the three di etary groups at any_ time. At 50 and 100 days of dietary
exposure blood glucose levels were the same in Norlin and Solin flax chow-fed and as well as
regular chow-fed rats; there were nc signs of toxicity in the Nor{ma d Solin flax- fed rats since their
I to those of regular chow-fed
n‘zthe liver hamogenates
ax-fed rats at 50 and 100
but lignan, likely secorsolanczresmol drglucosxde (SDG),
induced and was effected early on, an stained, after flax exposure. The degree of heat
activation of liver homogenate YGT was same in reguiar chow-fed and flax chow-fed rats.
Compared:to liver homogenate yGT act . the . form of yGT was expreesed at very low levels
while the plasma membrane-bound: form of 1GT was expressed at very high levels in rat liver in.
both regular chow-fed and flax chow-fed rats. There was no effect of flax feedmg on the sol. form of
liver yGT which was expressedat a. very fow level. Flax feedmg effected an increase in the activity
of yGT in isclated plasma. membrane fractions whrch mitrored that in liver hemogenetes the same
degree of increase was seen in Norlin flax. chow-fed and Salin f hew_fed rats. Flax

el of the plasma membrane
which lshgnan dependent, pnysro! reievant and may be Emked;t hepatoprotectron agamst injury

rats. The activity of *{—glutamyftranspeptldese (yCT) dxspiayed anvrr‘x
of flax chow-fed rats. This increase was the same in Norlin and Solin.
days. Thus the liver effect was not

through an increasein reduced glutathron
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~enterolactone, secoisalariciresinal).

The effects of exposure to, ~'fol”low-"ed by cansump’uon of 10% flax c:how fed from the 18th day of

gestation to the 86th day after birth

~ the flax chow-fed and regular chow.

were examd.'in male and female F- 344 rats. Growth curves of
-fed racs were ldent cal, as were ydevelopmentai milestones,

such as pinna development growth of hair, and eye opening. ‘Acou tical startle and the righting '

reflexes as developmental behavxcral mdexes were atso the sz
comparable in flax chow-fed and regular chow-fed rats-at aﬂ S

lood giucose levels were
; deveiopment indicating that

flax was without effect on glucose balance. There were no szg 1s of toxicity in the flax chow-fed rats
since their blood pfasma levels of alanine ammotransferase and y-g!utamyltranspeptldase (yGT)

were the same as in regular chow-fed rats. The actlvty ofy
chow-fed rats after puberty, more in the maies (4-fotd) than in

suggesttve of an estrogenic effect fr

flax-induced increase in liver yGT is discussed: Thus, dletary 10%

.increased in the liver of flax
nales (1.38-fold). This is

he beneficial effect of the
chow is without long-term: ..

-om the: es‘cmgemc flax ligr

effects on growth deveiopment and behawor ss non- tox;c and may,be'hepatoprotectlve
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toxicol. aspects are dlscussed
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Feedlng ﬂaxseed (FS)orits | ignan seoo saiartc&resmoi dtgiuo@mde {SDG) to rat dams during

(actatlon enhances dtfferent!at:on of!
whether exposure to diets with 10%

could protect against 9,10- dlmethyi»1 2-henzanthracene (DMBA}~
tumorigenesis later in life. Dams were fed the AIN-33G basal di

t off%prmg This studydetd.
0% Fs diet) during suckling
duced rat mammary

BDj tnroughout pregnancy.

the mammary gland in the femal
FSor SDG (equrv to the amt. ir

Afterdelivery, the dams contmued on BD or were fed BD supp emented with 10% FS or SDG

during lactation. Dam urine 3-day s

days49-51, during progstrus: phas
BD group at 21 wk! post-DMBA adm
(31.3and 42.0% lower, resp.), total

amples were analyzed for mammalian lignans (enterodiol,
After. weaning, all. female offspring were fed BD, At postnatal
offs" ng were gavaged with 5 mg DMBA. Compared with the
istration, the FS and SDG groups had lower tumor mcxdence _
tumor. ioad (“0 8 and 62.5% lower; resp ., mean tumor size

(43.9 and 67.7% lower, resp.);. and tum@r no. (46.9 and 44 3% lower, resp.) per rat. There was a

decreasing trend in final:tumor wis:
dams fed FS or SDC correGDOPded

inrats ced £8 or SDG. The high urinary lignan excretion in
wi th hhe dec*ased tpnfof deyggpm’em The FS and SDG



~compds..can have adverse affects or heis; g

groups did not much differ in tume dexes mdtcatmg that the effect of FS is. pnmanty dueto:its
SDG. There were no. sxgnmcant t anges in selective reproductive indexes measured among dams
and offspring. Thus, exposure to FS or SDG durrng suckling suppressed DMBA—mduced rat
mammary tumongenesns suggestmg that exposure to trgnans at thts earty stage of mammary gtand,

development can decrease the susceptrbr ity to mammary carcmog nesis later in li ife without

adverse effects on setecnve reproductxve indexes in dams or: femate offsprmg
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Abstract

Areview. The health beneﬂts bma\/aslabtf,tty, and safety of dietary flaxseed {sgnans in humans are
discussed. The ability of lignans: to decrease the risk of cancer, cardtovascuiar diseases, diabetes
meliitus, kldney dlseases ostaoporosxs and menopausat symptoms is dtscussed
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Abstract

Areview, Phytoestrogens and myco 'ogens are naturally occumng dxetary compds. that strongty :
resemble the structure of the ! ma erosda estrogens. Lignans, isoflavones, and =
coumestans are the three magor ¢l o ,,_pnytc;estrogens to which humans and animals are
exposed. Ammals may be expose to hlgh levels of phytmestmgens while grazmg in: pastures or
consuming feed rich in clover or al . Domestic livestock may be exposed to. mycoestrogens
primarily zearalenone, by consumxnﬂ; feed that | is contammated with Fusarium spp. toxins..
Livestock consuming feed is exposed to 907 - 1195 mg of lsoftavo s/kg of feed. In clover
pastures, livestock is exposed to isoffavones at a level of 0.05 - 4. 8% (dry wt). Mycoestrogen
exposure varies aocordmg to the level of contamination of fee zearatenone content of animal
feedis estd. to be within 14 - 215 ng/g depandmg on the geog nd type of grain or cereal
consumed. With respect to human exposure, lignans and isoflay are most. commonty found in
foods contg. flaxseed or soybeans,’ resp, Since the extent of phytoestrogen exposure is dependent
on dietary compn., vegetarians or infants receiving soy-based infant formulas have a significantly
higher level-of exposure to phytoestrogens Humans may be exposed to trace.or low levels of
mycoestrogens via consumption of cereal or cereal products that are mildly contaminated with
zearalenone. Dietary intakes of 7earcxlen0ne are estd. to be 100 500 ng/kg body wt. per day. Both-
animal and human studies have demonstrated thdt exposure to phytoestrogens and
mycoestrogens can resuit in estrO ] “e ar antiestrogen-like effects depenqu on the timing of
expasure in‘the life-cycie, the dur ‘exposure, and the dose administered. ‘Accordingly, these
benefits. Atteramons in reprocucttve indexes that lead
to reduced fertility rates have been eported in animals nrazmg in paszures uontg ,Jhytoestrogens
or.consuming feed contammated with: mycoestrngens :

Imoatrments i sexual-behaviorand alterat lonsin measures Ot mascunmty as weH as modi ﬁcat ions




- Exposure to flaxseed dr’;its pu.ri;fi'edf ligﬁnan"durin;gy;syuckl/iﬁ‘ 5

switched to BD until adolescence (PND 50) or young adulthoor

|

in‘carcass.compn. hyave jbé_en r’?p;drtgéi in animals implanted with a synthetic analog of Zearalenone;

In humans, the progression of diseases in which estrogen may play a role, such as cancer,

cardiovascular disease, and oéfedporcsﬂis', ay be attenuated with phytoestrogen exposure.

- Exposure to phytoestrogens during crit. developmental periods may reduce the risk of disease
~development in later life. Shiem T e : ‘
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Aisstract

The objective of this study was to det. whe her maternal feeding of flaxseed during lactation altered
reproductive indexes in male and female offspring. Rat dams were fed basal diet (BD) orBD contg. -
either 10% flaxseed (10F) or the equiv. quantity of secoisclaricires inol diglycoside (SDG) present in -
the 10% (10S) flaxseed diet from the start of lactation untif pups were 2
lactation (postnatal day [PND] 21), suckling pups either continued on the mother's diet or were

1ce | 10od (PND 132) fo det. if continuous
exposure to flaxseed or SDC altered reproductive indexes. The reproductive indexes that were
measured included anogenital distance from birth through Ph ge and body wt. at puberty
onset (females only), estrous cycle length, reproductive orgai t PND 50 and 132, and histol.
anal. of reproductive organs (uterus, ovaries, prostatey at PND 1 There were no significant
effects of exposing male or female offspring to flaxseed or SDG du g suckling only or during
suckling through the postsuckling period on any of the reproductive indexes measured. These
findings are in contrast to the estrogenic effects obsd. in male and female offspring exposed to
flaxseed during fetal life through suckiing and suggest that fetal life is.a more hormane-sensitive

period of development. Although maternal feeding of flaxseed during lactation appears to be safe

with respect to reproductive indexes among offspring, future investigation is required to elucidate

whether there are any long-term implications with respect to fertility.
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Abstract

A review. Ovarian hormone deficiency is a major risk factor for osteoporosis in postmenopausal
women. Hormone replacement therapy (HRT) is perhaps the most effective treatment, as it has
been demonstrated to both reduce the rate of bone loss and risk of fracture. Including hip fracture.
However, not all women who may benefit from HRT are willing to initiate this treatment due to fear
of cancer and contraindications. Other therapeutic agents currently available are also assocd. with:
certain adverse effects. As a result, postmenopausal women are more inclined to use natural
remedies to alleviate postmencpausal symptoms and help reduce their risk for chronic diseases
such as osteoporosis. Recent reports support the notion that certain bicactive constituents, e.q.,
phytoestrogens, in piants play a role in maintaining or improving skeletal health. The main
consumabte piant sources of phytoestrogens include isQfIéV‘cnes,, and lignans found mainty in




soybeans-and ﬂaxseed resp } s paper prrmarrly focuses on'the effects of soy prote nor :
its isoflavones on bone, addnl: stateme 18 r"egardmg the role of ﬂaxseed and dried plums arich. -
‘source of polyphenois with respect to b@ne will be made :
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Abstract ,

Fiaxseed is the rrchest source of the plant.hgna‘n secolsolancxresrnol dxgiyccsrde (SDG), which is
converted to the two major mam v lignans,: enterodzol (ED) and enterolactone (EL), by colonic
bacteria. Because both EED an o e biol. effects similar to estrogen exposure to. ,
lignans during early stages of deve opme -mayadversely alter the normal deveiopment of bone in
males since bone'is a hormone~sensxtrve tissue. To det. whether early. exposure to flaxseed or its
lignan compromised the acquisition of bone mass or redticed bone strength, male offspring were
exposed to one of three diets durmg lactation only (birth through postnatal day [PND] 21) via
rmother's milk or continuously from. the start of !actatxon through to adolescence (PND 50) or young
adulthood (PND 132). The diets were a basaf diet (BD) that w s devoid of phytoestrogens, BD
contg. 10% flaxseed, or BD contg the ‘equiv. quantity of SDG re, tina 10% flaxseed diet. To
assess bone quantity, the bone mineral content {BMC) and bone mineral d. (BMD) of femurs were
assessed by dual-energy x-ray abs ertrometry Since the bio ropemes of bone are .
- indicators of the microarchitecture and thus bcne quahty, the biomect ’trength of femurs was
assessed by three-point bending. At ' al
measures of bone strength, were red
~ PND 0 through PND 50, while there : G
groups.. This effect does:not appea to be due to the lrgnan in flaxseed, as ohtrnuous exposure to
the diet contg. the equiv. quantity of lignan (10 S diet) did not. alter any measures of bone strength.
in'contrast to PND 50, bone strength ( t differ ‘among groups at PND 132, | ndrcatmg thatthe
compromise in bone strength was’ ined into early adulthood. Bone size, BMC, and BMD
continued to be similar among trea ent groups at PND 132 Exposmg maie rats ta adiet contg
10% flaxseed or an equiv. :
quantity of lignan either during lactatlon on!y or through to eary adulthood s safe wrth respectto
bone heaith as measures of bone mass and strength were srmriar go contmi rats
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Abstract

Acreview with many refs. A nove r‘ancept the “‘ryg{eneﬂased margin of: Garety (HBMOS)
suggested for the assessment of the impact of potential endocrine modulators. It i ntegrates
‘exposure scenarics and potericy data forindustrial chems, and naturarf/ occurrmg dietary. compds:
wrth estrogemc aCdVlty An %BMOQ is der ned as. a quot em of estd dady intakes weighted by the




t

relative in vivo potencies of these cpmpds The Existing Chems. Program of the European Union
provides Human and Envrronmen’cai Risk Assessments of: Exzstmg Chems. which include human
exposure scenarios. Such e\tposure scenarios, along with: potency ests. for endocrine activities,
may provide a basis fora quant. comparison of the potentr ndocrine- modulatmg effects of
industrial chems. with endocrine modulators as natural constituents of human diet. ‘Natural
phyto—estrogens exhibit estrogenic actrvrty in vitro and in viva. my ortant phyto esfrogens. for
humans are isoflavones (daidzein, genistein) and hgnans with th ghest quantities found in
soybearnis and flaxseed, resp.. Daily. iscflavone exposures: caic:d for infants on soy~based formulas
were in the ranges of 4.5-8 mg/kg: body wt.; ests. for adults range pto. 1 ‘mg/kg body wt. The
Senate Commission on the Evaluation of Food Safety (SKLM) of the: Deutsche
Forschungsgememschaﬁ has also ndrcat&d a3 wide range of dletary exposures For matters of risk
assessment, the SKLM has based recommendatrons on dretary exposure scenarios, implying a
daily intake of phyto-estrogens in the order of 1 ‘ma/kg body wt. -On the basis of information ,
compiled within the Existing Chems. Program of the EU, it appears that a daily human exposure to
nonylphenol of 2 mg/kg body wt. may be a worst-case assumptson but which is based on valid
scenarios. The intake of octylphenol zs,m'uoh lower due to a different use pattern and applicati ons,
and may be neglected. Data from. m'gr ] studres ied to estns. of the. dally human uptake of
bisphenol A of maximally 1 mgfkg ,
On the basis of comparative data { ;otrophro asways in rats; with three consecutxve days of
oral applications. involved, and takmg the natural phyto—estrogen aaldzem as ref. (=1), relative
.uterotrophrc activities in: DA/Han rats fo! ow the sequence: daidzein = 1; blsphenol A=
1;p-tert-octylphenol = 2;0,p'-DDT = 4; ethinyl estradiol = 40,000. The derived values from exposurs
scenarios, as well as these relatwe potency vaiues and bruzigtng a sumptlons led to calens. of
HBMOS as aquant. comparison: of aotentxai endocrrne«modulati effeots of 1ndustnai chems. with
those of natural constituents of human diet. HBMOS ests. for nﬁnylphenol ranged between 250
and 500, dependent on brldglng assump'nons and around 10691‘ bisphenol A. The derivations of
HBMOS were in full support of the conclusic of the Deutsche :
Forschungsgememschaft The estd HB 108 va!ues for themr_}ustrral chems. (nonyiphenol,
bisphenol A) appear. sufﬂolent!y hrgh to ensure the absence of a ,oractloat rrsk to human health ..
under the present exposure conditions.
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A novel treatment for lupus nep Ll
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Abstract :

Flaxseed has renoprotective effects in animal-and human !upus nephrr’us The authors have
recently extd. the lignan precursor. (secorso!arrcxresmol diglucos SDG) to det. if this' more.
paiatable deriv. of flaxseed would exert renoprotection similar to the whole flaxseed in the
~aggressive MRL/Apr iupus mouse mode% Methods 131 MRLf sl :'e:were randomiy-assigned to
saline gavage, 600, 1200 and’ 4800 g tgnan gavage groups At wk, 6 animats underwent
platelet qggregatmg factor (PAF) lethal cnal!enge and 40 were studied with urine collection to det.
the levels of secoisolariresinal, enterodiol and on’terolac*one in the gavaged animals. A baseline -
study of 10 saline gavaged ammals rook place at 6 wk. 25 Animals in the saline gavage, 600 and
1200 pg lignan groups were studi ed at 14 and 22 wk for GFR spleen !ympnocvte S-phase and
organ wt. studies: Results: Metabolic studies indicated that secoisolariresinol is the major-
metabolite absorbed and the iowest lignan dose provxdes a lengthening in- survi vai for the PAF
lethal chailenge. Body wt., ﬁuxd and wat
tolerated.” Changesin prote'nurra & , ,
protecuon forthe dignan precursor. ‘;Ccrwcgl lymph node axze and spteen aymphocyte r‘eIEs inthe .
S-phase demonstrated modest dose dependent re:uns int he i gnan gavaged t,roups Conclusion:




- flaxseed as a model.  Hasler, Clare M. 103 Agricuitural Biopr

SDG was converted in the gut;_t "seco“ ) (aru‘esmol whach was absorbed and well tolerated by the
MRL/Ipr mice. Renoprotectlan was ev lenced; in a dose- -dependent fashion, by a significant delay
in the onset of proteinuria with preservati on in GFR and rena size. Thxs study suggests that SDG
may have a therapeutxc role in fupus nephritis. ;
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~ Abstract

‘Flcxseed and its mammalran ngnan prec:‘ursor secmsolaacxresmol dxglycosnde (SDG) have bean '
shown to be mammary cancer-protectiv nrats. Thus, the antiestrogenic effects of flaxseed and
SDG were compared with tamox an antiestrogen, by monitoring rat estrous cycling. Four-week
supplementation of a high-fat diet thﬂaxseed (2:5,5, or 10) or SDG (0.75, 1.5 or 3.0 mg/day)
produced a dose-related cessation or | engthemng (by 18- 39) of estrous cyc:]es in up to 66 of rats.
With tamoxifen (1 mg/kg body wt. lday) 83 of the animais had irregular cycles or were in persxstent
~ diestrus. Flaxseed and 8DG were antxestmgemc without gross sue toxicity.
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Abstract

A review with 19 refs. Phytochems will p e:zy an mcreasmgly lmportant roie in optimal nutrition in the

- future. Flaxseed is the richest source of a unique class of phytochems -the mammalian lignans;
entercdiol and enterolactone. ngnans are 31gn1ftcantty elevated in’ human urinefol {owmg flaxseed: ~
consumption and are thought to have potenttai as g Chemopre entive agent because of their ability .

" toc modulate estrogen metab. Flaxseed may serve as a mode 'to ’mme the ingestion, absorptxon :
and metab of phytochems. Reliable markers of phytochem ‘metab. are necessary to ascertain the
safety and efﬂcacy of addnl. deszgner/funcnona foods as th;s new ﬁe! in the food and nutrition
scrences continues to-devel op : : i
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Abstract




HPLC and mass spectromemc (MS) prc)cedures were deve!oped to det Ifgnans in flaxseed (Lrnum
usitatissimum) and chaparral (Larrea tndentata) Flaxseed contams high- levels of phytoestrogens .
Chaparral has been assocd. with acute nonviral toxic hepatxt‘ s and contains lignans that are
structurally similar to known estrogemc corrpds Both fi faxseed:a dchaparra products have been

’marketed as dletary su pplements A m:ld enzyme hydrolysxs proce ure,tq prevent ihe formatson of

the bfoassays




