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Estrogenic and anticstrogenic activity of HMR in MCF-7 cells. The cell proliferation 
of control is adjusted to 100 %. 
Number of experiments, n = 3-4. _ 

A = control (vehicle without hormones) 

* Significantly different from control B : Vehlcle + estradlollo M 
C = vehicle + HMR 10 M 
D = vehicle + HMR 10"5M + estradiol 109M 
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Relative uterus weight (mg/kg body weight) of immature rats treate 
with HMR or MPV-2213ad. 

* Signi?cantly different from control 
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Urine lignans after different doses of HMRI 

‘ Values are expressed as means with SD bars. 

‘000 " Number of animals per treatment group, n = 2, except in control, n == 1. 
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USE OF HYDROXYMATAIRESINOL FOR 
PREVENTION OF CANCERS, NON-CANCER, 
HORMONE DEPENDENT DISEASES AND 

CARDIOVASCULAR DISEASES BY 

HYDROXYMATAIRESINOL, AND A 
PHARMACEUTICAL PREPARATION, FOOD 

ADDITIVE AND FOOD PRODUCT COMPRISING 
HYDROXYMATAIRESINOL 

FIELD OF THE INVENTION 

[0001] This invention relates to methods for prevention of 
cancers, certain non-cancer, hormone dependent diseases 
and/or cardiovascular diseases in a person, based on admin 

istering of hydroxymatairesinol to said person. The inven 
tion also concerns a method for increasing the level of 
enterolactone or another metabolite of hydroxymatairesinol 
in a person’s serum thereby causing prevention of a cancer 
or a certain non-cancer, hormone dependent disease in a 

person, based on administering of hydroxymatairesinol to 
said person. Furthermore, this invention relates to pharma 
ceutical preparations, food additives and food products 
comprising hydroxymatairesinol. 

BACKGROUND OF THE INVENTION 

[0002] The publications and other materials used herein to 
illuminate the background of the invention, and in particular, 
cases to provide additional details respecting the practice, 
are incorporated by reference. Lignans are de?ned as a class 
of phenolic compounds possessing a 2,3-dibenZylbutane 
skeleton. They are formed by coupling of monomeric units 
called precursors such as cinnamic acid, caffeic, ferulic, 
coumaric, and gallic acids (Ayres and Loike, 1990). Lignans 
are Widely distributed in plants. They can be found in 
different parts (roots, leafs, stem, seeds, fruits) but mainly in 
small amounts. In many sources (seeds, fruits) lignans are 
found as glycosidic conjugates associated With ?ber com 
ponent of plants. The most common dietary sources of 
mammalian lignan precursors are unre?ned grain products. 
The highest concentrations in edible plants have been found 
in ?axseed, folloWed by unre?ned grain products, particu 
larly rye. Mammalian lignan production from different plant 
food are given in Table 1. 

[0003] Considerable amounts of lignans are also found in 
coniferous trees. The type of lignans differs in different 
species and the amounts of lignans vary in different parts of 
the trees. The typical lignans in heart Wood of spruce (Picea 
abies) are hydroxymatairesinol (HMR), ot-conidendrin, 
conidendrinic acid, matairesinol, isolariciresinol, secoisola 
riciresinol, liovile, picearesinol, lariciresinol and pinoresinol 
(Elknan 1979). The far most abundant single component of 
lignans in spruce is HMR, about 60 per cent of total lignans, 
Which occurs mainly in unconjugated free form. Lignan 
concentration in thick roots is 2-3 per cent. Abundance of 
lignans occur in the heart Wood of branches (5 - 10 per cent) 
and tWists and especially in the knots, Where the amount of 
lignans may be higher than 10 per cent (Ekman, 1976 and 
1979). These concentrations are about hundred-fold com 
pared to ground ?ax poWder knoWn as lignan-rich material. 
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[0004] The chemical structure of hydroxymatairesinol is 

[0005] Lignans can be isolated eg from compression 
Wood ?ber. These ?bers originate from compression Wood 
of stems and knots (oversiZe chip fraction) Worsen the 
quality of paper (Ekman, 1976). 
[0006] Plant lignans such as matairesinol and secoisolar 
iciresinol, are converted by gut micro?ora to mammalian 
lignans, enterolactone and enterodiol, correspondingly 
(Axelson et al. 1982). They undergo an enterohepatic cir 
culation and are excreted in the urine as glucuronide con 
jugates (Axelson and Setchell, 1981). As an experimental 
evidence for the chemopreventive actions of lignans, supple 
mentation of a high-fat diet With lignan-rich ?axseed ?our 
(5% or 10%) or ?axseed lignans (secoisolariciresinol-dig 
lycoside, SDG) prevented the development of antiestrogen 
sensitive DMBA-induced breast cancer in the rat (Serraino 
and Thompson 1991 and 1992; Thompson et al. 1996a and 
1996b). They reduced the epithelial cell proliferation, 
nuclear aberrations, the groWth of tumors, and the develop 
ment of neW tumors. High lignan intake may also protect 
against experimental prostate and colon cancers. Dietary rye 
(containing lignans), prevented at early stages the groWth of 
transplanted Dunning R3327 prostatic adenocarcinomas in 
rats (Zhang et al. 1997; Landstrom et al. 1998). The per 
centage of animals bearing palpable tumors, the tumor 
volume, and the groWth rate Were signi?cantly loWer. Fur 
ther, ?axseed or SDG supplementation inhibited the form 
nation of chemically induced aberrant crypts in rat colon 
(Serraino and Thompson 1992; Jenab and Thompson 1996). 
The antitumor action may therefore be due to Weak estro 
gen-antiestrogen-like properties and/or other mechanisms, 
Which are not Well understood. 

[0007] Urinary excretion and serum concentrations of 
enterolactone are loW in Women diagnosed With breast 
cancer (Ingram et al. 1997; Hulten et al. 1998) suggesting 
that lignans are chemopreventive. Mammalian lignans 
(enterolactone and enterodiol) have been hypothesiZed to 
modulate hormone-related cancers, such as breast cancer, 
because of their structural similarities to the estrogens. 
Enterolactone had Weak estrogenic potency in MCF-7 cells 
(Mousavi and AdlercreutZ 1992), but had no estrogenic 
response in mouse uterine Weight (Setchell et al. 1981). As 
a sign of estrogen-like activity, SDG feeding during preg 
nancy and lactation to rats increased the uterine Weight at 
Weaning but the effect Was not evident at later stages (Tou 
et al. 1998). Possible antitumor effects have also been 
associated With their antiestrogenic actions (Waters and 
KnoWler, 1982). The inhibition of aromatase by mammalian 
lignan, enterolactone, Would suggest a mechanism by Which 
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consumption of lignan- rich plant food might contribute to 
reduction of estrogen-dependent diseases, such as breast 
cancer (AdlercreutZ et al. 1993, Wang et al. 1994). The 
potential antioxidant activity of lignans could also represent 
a mechanism associated With the preventive action of lign 
ans in the development of cancers. Further, mammalian 
lignans have shoWn to inhibit the conversion of testosterone 
to Sa-dihydrotestosterone (DHT), the potent intracellular 
androgen, at the concentrations Which are achievable in 
humans (Evans et al. 1995). The reduction in DHT concen 
tration Would modify the risk of prostate cancer (PC) and 
benign prostatic hyperplasia (BPH). 
[0008] It is possible that lignans as precursors of entero 
lactone could also alleviate loWer urinary tract symptoms 
(LUTS) and gynecomastia. On the basis of the results 
obtained in the animal model, We have suggested that 
estrogens play an essential role in the development of the 
muscular dysfunction involved in urethral dyssynergia seen 
as bladder neck dyssynergia or external sphincter pseudod 
yssynergia (Streng et al. unpublished observations). Such 
neuromuscular changes are at least partially reversed by an 
aromatase inhibitor (MPV-2213ad) indicating the role of 
estrogens. Further, gynecomastia, Which is induced by expo 
sure to estrogens or in the presence of increased ratio of 
estrogen to androgens. Gynecomastia can be successfully 
treated With an aromatase inhibitor. The capability of lignans 
to inhibit Sot-reductase and/or aromatase combined With 
their potential antioxidant activity may represent mecha 
nisms associated With the preventive action of lignans in the 
development of hormone-related diseases in male organism. 

[0009] No data is available on the possible effects of 
lignans in humans. The current theories about lignan action 
in humans have been derived from studies on the effects of 
diets supplemented With ?axseed products (and thus lign 
ans). Flaxseed in human female diet caused changes in 
menstrual cycle (Phipps et al. 1993). The subjects, all 
normally cycling Women, shoWed a longer mean length of 
luteal phase and higher progesterone/17[3-estradiot ration in 
serum during the luteal phase When they took 10 g of ?ax 
seed poWder/day in addition to their habitual diets (Phipps et 
al. 1993). No signi?cant differences betWeen ?ax and con 
trol cycles or concentrations of either estrone or 176 
estradiol Were found. Neither there Were any signi?cant 
differences betWeen ?ax and control groups for concentra 
tions of serum estrogens in postmenopausal Women (BrZeZ 
inski et al. 1997). Flaxseed supplementation increased 
SHBG (protein Which binds estradiol With high capacity) 
concentration in serum. This is a typical estrogenic effect in 
the liver tissue. Increased SHBG concentration on the other 
hand reduces bioavailability of endogenous estrogens. In 
healthy young men, the short-term (6 Weeks) ?axseed 
supplementation of the diet (10 g/d in muffins) had no 
signi?cant effect on plasma testosterone concentrations 
(ShultZ et al. 1991) indicating a lack of estrogenicity in the 
male organism. All together, these studies indicate that 
lignans may have Weak hormonal (estrogenic and antiestro 
genic) effects, but the mechanism of their action cannot be 
fully described by the hormonal effects. 

[0010] In conclusion, isolated mammalian lignans have 
not been available earlier in suf?cient amounts to be used in 
animal experiments or clinical trials, and the only possibility 
to increase lignan intake has been to increase the consump 
tion of ?ber-rich food items such as ?axseed. HMR or any 
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other lignan that is ef?ciently converted to enterolactone, 
and can be produced/isolated in large quantities Would be 
valuable in the development of pharmaceutical preparations 
and food products such as functional foods for chemopre 
vention of cancer and other hormone-related diseases and 
cardiovascular diseases. 

SUMMARY OF THE INVENTION 

[0011] According to one aspect, this invention concerns a 
method for prevention of a cancer, a certain non-cancer, 
hormone dependent disease and/or a cardiovascular disease 
in a person comprising administering to said person an 
effective amount of hydroxymatairesinol or a geometric 
isomer or a stereoisomer thereof. 

[0012] According to an other aspect, the invention con 
cerns a method for increasing the levels of enterolactone or 
another metabolite of hydroxymatairesinol in a person’s 
serum thereby causing prevention of a cancer or a certain 
non-cancer, hormone dependent disease in a person com 
prising administering to said person an effective amount of 
hydroxymatairesinol or a geometric isomer or a stereoiso 
mer thereof. 

[0013] According to a third aspect, the invention concerns 
a pharmaceutical preparation comprising an effective 
amount of hydroxymatairesinol or a geometric isomer or a 
stereoisomer thereof in combination With a pharmaceuti 
cally acceptable carrier. According to a fourth aspect, the 
invention concerns a product comprising a liquid or solid 
material enriched With hydroxymatairesinol or a geometric 
isomer or a stereoisomer thereof, for use as additive to a food 
product. 
[0014] According to a ?fth aspect, the invention concerns 
a food product comprising an effective amount of hydroxy 
matairesinol or a geometric isomer or a stereoisomer thereof. 

[0015] According to still one aspect, the invention con 
cerns a method for increasing the stability of a food product 
comprising the addition to said food product of an effective 
amount of hydroxymatairesinol or a geometric isomer or a 
stereoisomer thereof 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 shoWs the concentration-related inhibition 
of aromatase by lignans in JEG-3 cells. 

[0017] FIG. 2 shoWs the proliferation of MCF-7 cells in 
the presence and absence of HMR. 

[0018] FIG. 3 shoWs the uterine Wet Weight of immature 
rats treated With HMR or With an aromatase inhibitor. 

[0019] FIG. 4 shoWs the antitumor activity of HMR 
against DMBA-induced mammary gland tumors in female 
rats. 

[0020] FIG. 5 shoWs the excretion of enterolactone in the 
urine of rats treated With different doses of HMR. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] This invention relates to the use of a lignan, 
hydroxymatairesinol (HMR), for the prevention of cancer, 
non-cancer, hormone dependent diseases and cardiovascular 
diseases by adding said HMR into food or by using it as a 
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pharmaceutical preparation Surprisingly, HMR is metabo 
liZed in vivo to enterolactone, Which is assumed to account 
at least partly for the antitumor properties of the lignans. 
Antioxidative activity of HMR in vitro is strong and this 
property indicates that HMR can also prevent cardiovascular 
diseases through the protective effect against damaging free 
oxygen species in the body. The invention relates also to the 
use of HMR as a food additive to increase the food stability 
(i.e. inhibit lipid and pigment oxidations and vitamin losses 
Which cause loss of nutritional value and development of 
off-?avors in food). 

[0022] The method according to this invention is particu 
larly effective in the prevention of cancers such as breast 
cancer, prostate cancer and colon cancer, non-cancer, hor 
monal dependent diseases such as loWer urinary tract symp 
toms, urethral dyssynergia, bladder instability, bladder outlet 
obstruction, benign prostatic hyperplasia, and gynecomastia 
in men, and cardiovascular diseases resulting from oxidiZed 
LDL in serum. 

[0023] The pharmaceutical preparation according to this 
invention is preferably an oral formulation . The required 
amount of the active compound (HMR) Will vary With the 
particular condition to be prevented. A typical dose ranges 
from about 10 to about 100 mg per day and adult person. 

[0024] In the food additive of the invention, the material 
to be enriched With hydroxymatairesinol can be any edible, 
non-toxic solid or liquid material suitable to be admixed 
With HMR Without affecting the properties of HMR. The 
role of the material is mainly to make the exact dosage of 
HMR easier. Asuitable concentration is for example 100 mg 
to 1 g of HMR per 100 g of enriched material. 

[0025] The food product according to this invention is 
especially a functional food, a nutritional supplement, a 
nutrient, a pharmafood, a nutraceutical, a health food, a 
designer food or any food product. A suitable concentration 
of HMR in the food product is, for example, 1 to 20 mg of 
HMR per 100 g of food product. 

[0026] The functional food according to this invention 
can, for example be in the form of butter, margarin, biscuits, 
bread, cake, candy, confectionery, yogurt or an other fer 
mented milk product, or cereal such as muesli. 

[0027] The addition of hydroxymatairesinol is particularly 
useful to increase food stability in the meaning of inhibiti 
tion of lipid, vitamin and pigment oxidations, Which cause 
loss of nutritional value and development of off-?avors in 
food. A suitable concentration of HMR for this purpose is, 
for example, about 0.1%. 

[0028] Isolation of HMR for use in this invention can be 
made from oversiZe chip fraction (containing branches, 
tWists and knots) of compression Wood and use of HMR in 
the prevention of diseases such as cancer and cardiovascular 
diseases. 

[0029] The properties of HMR Were studied by seven 
different assays: 

[0030] 1. Measurement of antioxidant capacity in vitro 

[0031] 2. Measurement of aromatase inhibiting capacity in 
JEG-3 cells 

[0032] 3. Measurement of estrogenic and antiestrogenic 
activity in MCF-7 cell cultures 
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[0033] 4. Evaluation of estrogenic and antiestrogenic 
activity by uterine groWth bioassay 

[0034] 5. Measurement of estrogenic and antiestrogenic 
activity in adult male rats 

[0035] 6. Investigating the antitumor activity in rat 
DMBA-induced mammary cancer model 

[0036] 7. Analysis of metabolites from rat urine after 
different doses of HMR 

[0037] The isolation and puri?cation of HMR in suf?cient 
amounts for biological tests has been impossible earlier 
because it is a component of Wood lignans, Which have been 
relatively poorly characteriZed. Understanding the distribu 
tion of HMR in different parts of spruce (Ekman 1976 and 
1979) has given the opportunity to study lignans and espe 
cially HMR in detail. 

[0038] A linear correlation Was found betWeen the doses 
of HMR and the amounts of urinary enterolactone. Entero 
lactone is a Well knoWn mammalian lignan formed by 
intestinal bacteria from matairesinol or by oxidation of 
enterodiol (Axelson and Setchell 1981; Axelson et al. 1982). 
Only minute amounts of unmetaboliZed HMR and other 
metabolites (enterodiol and 7-hydroxyenterolactone) Were 
found in urine. Their amounts remained unchanged When the 
daily dose of HMR Was increased. These ?ndings suggest 
that HMR Was metaboliZed to enterolactone, and, further, 
enterolactone derived from HMR through demethylation 
and dehydroxylation steps is not converted to enterodiol. 
Based on the structure of HMR one had expected that 
7-hydroxyenterolactone Were the main metabolite of HMR, 
but this Was not the case. This hydroxyl group is eliminated 
in the metabolism. The metabolism of HMR differs from 
that of SDG. SDG is metaboliZed to enterodiol Which is 
partly oxidiZed to enterolactone (Rickard et al. 1996; Lampe 
et al. 1994). HMR thus offers an advantage over SDG as a 
direct precursor of enterolactone. 

[0039] HMR had Weak if any estrogenic action in rat 
uterus or in the male organism. It exerted Weak but not 
signi?cant estrogen-like activity in MCF-7 cells. No anties 
trogenic activity Was demonstrated for HMR. Therefore, it is 
surprising that it had highly signi?cant antitumor activity in 
DMBA-induced tumor model in rats as shoWn in FIG. 2. 
The activity of HMR may be due to HMR itself or to 
enterolactone. HoWever, no dose-dependence Was found in 
the chemopreventive action of HMR When given in tWo 
different doses (3 and 15 mg/kg) to rats after DMBA 
treatrient. Thus HMR needs not to be converted to entero 
lactone to have an antitumor effect or smaller doses of these 
lignans are sufficient to accomplish the maximal chemopre 
ventive effects. 

[0040] HMR is very effective antioxidant as shoWn in 
Tables 2 and 3. It is one of the most potent knoWn inhibitors 
of lipid peroxidation and excellent inhibitor of LDL oxida 
tion. Inhibition of LDL oxidation is considered to be of 
special importance in humans as the concentration of oxi 
diZed LDL in serum is considered to be one of the best 
predictors of cardiovascular diseases such as atherosclerosis. 
HMR may serve as a food additive to increase the food 

stability (i.e. inhibit vitamin, lipid and pigment oxidations 
Which cause loss of nutritional value and development of 
off-?avors in food), because HMR Was much better super 
oxide anion scavenging and peroxyl radical scavenging 
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agent than Well known antioxidants butylated hydroxyanisol 
(BHA) and butylated hydroxytoluene (BHT), Which are 
commonly used for increasing the food stability. 

EXPERIMENTS 

[0041] Chemicals 

[0042] Various lignans Were tested in vitro for their estro 
genicity, antiestrogenicity, capability to inhibit aromatiZa 
tion and for their antioxidative properties. The test com 
pounds Were purchased from the following sources: 
enterodiol and enterolactone from Plantech, London, UK, 
and 7-hydroxyenterolactone containing tWo 7-OH enanti 
omers Was a generous gift from Dr. Kristina Wahadla, 
Department of Applied Chemistry, University of Helsinki, 
Finland. 

[0043] Extraction of HMR from Wood 

[0044] HMR extracts- Were isolated from NorWay spruce 
(Picea abies) as described by Ekman, 1976 and Ekman 1979. 
Shortly, freeZe-dryed ground heartWood Was Soxhlet-ex 
tracted in With hexane to remove non-polar lipophilic extrac 
tive. The Wood sample Was re-extracted in the same appa 
ratus With acetone/Water (9:1 v/v) to give crude lignans. 
Hydroxymatairesinol (HMR) and its isomer Were isolated 
and re- chromatographed With XAD-resin for further puri 
?cation. 

[0045] Measurement of antioxidant capacity in vitro 

[0046] The antioxidative capacity of lignans Was esti 
mated by four different methods: 1) inhibition of lipid 
peroxidation, 2) inhibition of loW density lipoprotein (LDL) 
oxidation, 3) superoxide anion scavenging and 4) peroxyl 
radical scavenging assays. 

[0047] Inhibiton of lipid peroxidation Was evaluated on 
the basis of their potency to inhibit tert-butylhydroperoxide 
induced lipid peroxidation (t-BuOOH-LP) in rat liver 
microsomes in vitro (Ahotupa et al. 1997). The test for the 
t-BuOOH-LP Was carried out as folloWs: The buffer (50 mM 
sodium carbonate, pH 10.2, With 0.1 mM EDTA) Was 
pipetted in a volume of 0.8 ml in the luminometer cuvette. 
TWenty microliters of diluted liver microsomes, ?nal con 
centration 1.5 mg protein/ml, Was added, folloWed by 6 ml 
of luminol (0.5 mg/ml) and test chemicals. The test com 
pounds Were added to incubation mixtures in a small volume 
diluted in ethanol or dimethylsulphoxide (2% of incubation 
volume), and the lipid peroxidation potency Was compared 
to that of the vehicle (ethanol or dimethyl sulphoxide). The 
reaction Was initiated by 0.05 ml of 0.9 mM t-BuOOH at 33° 
C. Chemiluminescence Was measured for about 45 min at 1 
min cycles, and the area under curve (integral) Was calcu 
lated. Chemiluminescence measurements Were carried out 

using a Bio-Orbit 1251 Luminometer.(Bio-Orbit, Turku, 
Finland) connected to a personal computer using dedicated 
softWare for the assays. 

[0048] Inhibition of LDL oxidation Was estimated as 
described by Ahotupa et al, 1996. Shortly: LDL Was isolated 
by precipitation With buffered heparin. After resuspendation 
in phosphate buffer, 20 mM CuCl2 Was added and the 
mixture Was incubated for 3 hrs at +37° C. After this, LDL 
lipids Were extracted With chloroform-methanol, dried under 
nitrogen, redissolved in cyclohexane and analyZed spectro 
photometrically at 234 nm. The intensity of absorbance is 
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indicative of LDL oxidation. To test the ability of different 
compounds to prevent LDL oxidation, the compounds Were 
added to the incubation mixture prior addition of CuCl2. 
Possible interference of test compounds With the assay 
procedure Was excluded by measuring the absorption at 234 
nm before and after the incubation period. For those com 
pounds Which shoWed antioxidative potency at the starting 
concentration (0,1 mM), IC-50 values (ie concentrations at 
Which test compound inhibited LDL oxidation by 50%) Was 
determined. 

[0049] Superoxide anion scavenging method Was based on 
the superoxide anion produced in controlled conditions by 
xanthine-xanthine oxidase system and detection of the gen 
erated reactive oxygen species by luminometer (Ahotupa et 
al., 1997). The ability of test compounds to decrease the 
chemiluminescence Was evaluated. IC-50 concentration 
(concentration Which prevented the chemiluminescence by 
50%) Was calculated. 

[0050] Peroxyl radiocal scavenging assay Was based on 
generation of peroxyl radicals by thermal decomposition of 
2,2‘-aZobis(2-amidinopropane)HCl and their detection by 
chemiluminescence (Ahotupa et al., 1997). The results Were 
calculated as the stochiometric factor, ie how many moles 
of peroxyl radicals can be scavenged by one mole of the test 
compound. 

[0051] Measurement of aromatase inhibiting capacity in 
JEG-3 cells 

[0052] The effects of HMR and structurally related lignans 
(enterolactone, enterodiol and 7-hydroxyenterolactone) 
Were studied on formation of 3H-17[3-estradiol from 3H-an 
dostenedione in JEG-3 cells, human choriocarcinoma cell 
line. The JEG-3 choriocarcinoma cells are a useful aro 
matase model enabling the study of aromatase inhibition in 
vitro (Krekels et al 1991). Cells Were maintained in DMEM 
containing 10% fetal calf serum (FCS). The incubation 
mixture contained 50 pl 3H-androst-4-ene, 3,17-dione (0.5 
nM), 50 pl unlabelled androstenedione (0.5 nM), 100 pl test 
compounds (10 mM) and 800 pl cell suspension (1 million 
cells). After the incubation for 4 h, unlabelled carriers 
(androstenedione, testosterone, 17[3-estradiol and estrone) 
Were added. The steroids Were extracted tWice With 3.0 ml 
dichloromethane. HPLC Was used for separation and quan 
ti?cation of the radiolabelled 3H-17[3-estradiol as previously 
described (Makela et al. 1995). The column system con 
sisted of a guard column folloWed by a C18 150><3.9 mm ID 
analytical column (Technopak 10 C18 HPLC Technology; 
Wellington House, Cheshire, UK). The mobile phase Was 
acetonitrile /Water (35/65) and the How rate Was 1.2 ml/min. 
For in-line detection of the radioactive metabolites, the 
eluent of the HPCL column Was continuously mixed With 
liquid scintillant and then monitored With in-line radioac 
tivity detector. 

[0053] Measurement of estrogenic and antiestrogenic 
activity in MCF-7 cell cultures 

[0054] The MCF-7 cell line (human breast cancer cells) 
stock cultures Were groWn in phenol red free RPMI medium 
supplemented With 5 % FCS, 100 U/ml penicillin and 100 
pig/ml streptomycin, 10 pig/ml insulin and 1 nM 17p-estra 
diol in T-75 cell culture bottles. The medium Was replaced 
With fresh ones three times per Week. The stock cultures 
Were harvested by trypsiniZation and suspended in 10 ml 
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phenol red free versene solution and centrifuged for 5 min 
800 rpm. The cell pellet Was carefully resuspended into 
RPMI medium supplemented With 5% dextran charcoal 
stripped FCS (dcFCS) and seeded on 6 Well plates 50 000 
cells/ 3.0 ml medium/ Well. On the second day of culture the 
medium Was changed and test compounds Were added. To 
test the estrogenicity of the lignan compounds, they Were 
diluted in ethanol and added to cell cultures in ?nal con 
centration of 1.0 M. In each proliferation assay 1.0 nM 1 
7[3-estradiol solution in ethanol Was used as a positive 
control for estrogenic response. Equal amounts of ethanol 
Were added to control Wells. To test the antiestrogenicity 
both 17[3-estradiol and lignan solutions Were added to cell 
cultures. The cells Were cultured for 5 to 7 days in the 
presence of test compounds, and the medium Was changed 
every second day. Cell proliferation Was quanti?ed by 
counting the released nuclei With Coulter counter. 

[0055] Evaluation of estrogenic and antiestrogenic activity 
in immature rat uterotropic test 

[0056] The estrogenicity HMR Was evaluated by the 
uterotropic assay in immature rats Which Was performed as 
described earlier (Jordan et al. 1977), With the exception of 
treatment time Which Was 7 days instead of 3 days in the 
reference study. The treatment time Was longer because of 
the expected Weak estrogenicity of the test compound. The 
treatment of immature rats With an aromatase inhibitor 

(MPV-2213ad), Which prevents biosynthesis of estradiol, 
Was used as a methodological control for non-estrogen 
stimulated uterus. 

[0057] Evaluation of estrogenic and antiestrogenic activity 
in adult male rats 

[0058] Estrogenic (an?androgenic) and antiestrogenic 
effects of HMR Were studied in intact and hypoandrogenic 
Noble strain male rats (age 6-9 month), correspondingly. 
The chronic hypoandrogenic state With both structural and 
functional changes in the male reproductive tract Was 
induced by neonatal estrogeniZation (diethylstilbestrol, 10.0 
pig/kg body Weight in rape oil so on postnatal days 1-5). 
These changes are knoWn to be partly reversible by aro 
matase inhibitor treatment consisting daily dose of MPV 
2213 ad 10-30 mg/kg body Weight (Streng et al. unpublished 
observations). 
[0059] Animals Were fed the soy-free basal diet (SDS, 
Whitham Essex, England) and they had a free access to 
Water. TWelve of both intact and hypoandrogenic animals 
Were cavaged in daily dosage of HMR 50 mg/kg body 
Weight in rape oil. Another tWelve animals from both animal 
models Were cavaged With rape oil only as a placebo 
treatment. After four-Week treatment the animals Were sac 

ri?ced. The Weights of testis and accessory sex glands 
(ventral prostate, seminal vesicles and coagulating gland) 
Were measured. Serum and testis testosterone and pituitary 
and serum luteiniZing hormone (LH) levels Were measured 
by immunoassays (Haavisto et al. 1993). 

[0060] Investigating the antitumor activity in rat DMBA 
induced mammary cancer model 

[0061] Antitumor activity of HMR in rat mammary cancer 
Was studied as described earlier (Kangas et al. 1986). 
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Fifty-day-old female Sprague-DaWley rats Were given 12.0 
mg DMBA (dimethylbentZ[a]anthracene) by cavage. After 
approximately 6 Weeks palpable tumors could be detected, 
Whereafter the Width (W) and the length (1) of the tumors 
Were measured once a Week to determine the tumor volumes 

according to a formula V=(J'|§W21)/12. The rats Were also 
Weighed once a Week. The rats Were allocated in 3 different 
groups so that the total number of tumors in the beginning 
of the experiment Was similar in each group: (1) Control 
group 8 animals, (2) HMR 3.0 mg/kg 7 animals, and (3) 
HMR 15.0 mg/kg 7 animals, one of Which had to be killed 
before the end of the experiment. 

[0062] HMR Was given per os starting 9 Weeks after the 
DMBA-induction, ie 3 Weeks after palpable tumors 
appeared, and Was given daily for 7.5 Weeks. At the end of 
the experiment the tumors Were classi?ed in groups accord 
ing to their groWth pattern: 1. GroWing tumors (PD=pro 
gressive disease); 2. Non-groWing, stabiliZed tumors (SD= 
stabiliZed disease, no change in tumor volume or regression 
less than 75%; 3. Regressing tumors (PR=partial response, 
regression of tumor volume more than 75%); 4. Disappeared 
tumors (CR=complete response, no palpable tumor). 

[0063] Analysis of metabolites from rat urine receiving 
different doses of HMR 

[0064] Ten Sprague—DaWley male rats (age 4 month) 
Were used to study the metabolism of HMR in vivo. Animals 
Were housed in pairs With 12 h light:dark cycle and had free 
access to Water and soy-free basal diet (SDS, Whitham 
Essex, England) during the metabolism study. Rats Were 
cavaged With HMR dissolved in 10% ethanol in PEG in 
doses 3, 15, 25 and 50 mg/kg body Weight once a day for tWo 
days. After second cavaging the 24 hour urine Was collected 
in metabolic cages in collection jars containing 120 p0,5 6 M 
ascorbic acid and 120 pl 0,15 M Na-aZide as preservatives. 
The centrifuged urine volumes Were measured and stored in 
—20° C. For pretreatment 750 pl 0.2 M acetate buffer (pH 
4010.1) Was added to 3.0 ml thaWed urine aliquots. Sep-Pak 
C18 columns (100 mg silica based resin/column) Were used 
for urine extractions. Columns Were preconditioned With 3.0 
ml H2O, 3.0 ml methanol and 3.0 ml acetate buffer. After 
urine had ?ltered through the column and Washed With 3.0 
ml of acetate buffer polyphenolics Were eluted With 3.0 ml 
methanol. The eluate Was evaporated to dryness under 
nitrogen in +45° C. Water bath and dryed residues Were 
redissolved in 3.0 ml of 0.2 M acetate buffer. 30 pl Helix 
pomatia enZyme mix Was added and the solutions Were 
incubated in +37° C. to hydrolyZe both glucuronides and 
sulfates. 300 pl of ?avone stock solution (100 pig/ml in 
EtOH) Was added into hydrolyZed samples. The samples 
Were extracted in C-18 columns and evaporated to dryness 
as described above and stored in —20° C. until analyZed With 
GC-MS. 

[0065] The evaporated urine samples Were dissolved in 
pyridine, and silylated by adding BSTFA:TMCS (10:1) 
silylation reagent. The GC-MS analyses of the silylated 
samples Were performed With an HP 6890-5973 GC-MS 
instrument. The GC column Was an HP-1 crosslinked methyl 

polysiloxane column (15 m><0,25 mm id, 0,25 pm ?lm 
thickness). Helium Was used as carrier gas at a How of 1 
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ml/min. The GC-oven Was temperature programmed from 
60° C. to 290° C., at 8OC/min heating rate. The GC-injector 
Was set in split-mode at a split ratio of 1:15. The injector 
temperature Was 250° C. Compound identi?cations Were 
based on mass spectra. The quantitative calculations Were 
based on uncorrected peak areas of target components 
relative to the internal standard. 

RESULTS 

[0066] Assessment of antioxidant capacity in vitro 

[0067] HMR had stronger lipid peroxidation capacity than 
any other lignan or ?avonoid in our tests (Table 2). HMR 
Was compared to Well knoWn antioxidants TROLOX, Which 
is a Water soluble vitamin E derivative, and BHA and BHT 
in the ability of inhibiting lipid peroxidation, inhibition of 
LDL oxidation, and scavenging superoxide and peroxyl 
radicals (Table 3). HMR Was as a Whole the strongest 
antioxidant, more effective than BHA or BHT in all assays, 
and stronger than TROLOX in all assays except for lipid 
peroxidation inhibition assay, Where the compounds Were 
almost equally active. 

[0068] Aromatase inhibiting capacity in JEG-3 cells 

[0069] The inhibition of 3H- 17[3-estradiol formation from 
3H-androstenedione in JEG-3 cells Was tested at different 
concentrations of HMR. The inhibitory capacity of HMR 
Was compared to enterolactone, 7-hydroxyenterolactone and 
enterodiol. Enterolactone caused a dose-dependent inhibi 
tion of aromatiZation Within the concentration range of 1.0 
to 10.0 pM. It Was further shoWn that enterodiol Was 
noninhibitory indicating that the lactone ring is critical for 
the inhibition. 7-hydroxyenterolactone and hydroxy 
matairesinol had no inhibitory effects (FIG. 1) indicating the 
importance of the number and location hydroxyl groups in 
the lignan molecule for the aromatase inhibition. 

[0070] Estrogenic and antiestogenic activity in MCF-7 
cell cultures 

[0071] HMR had very Weak, not statistically signi?cant 
estrogenic or antiestrogenic activi-,,t in MCF-7 cell prolif 
eration assays as shoWn in FIG. 2. 

[0072] Evaluation of estrogenic and antiestrogenic activity 
in immature rat uterotropic test 

[0073] FIG. 3 illustrates the effects of HMR on the uterine 
groWth of the immature rats. HMR had no signi?cant 
estrogenic effect on the uterine Weight gain of the immature 
rats. Neither did HMR reduce the Weight gains indicating no 
antiestrogenic effect. Aromatase inhibitor prevented the 
increase of uterine Weight, as expected, indicating that the 
method for the measurement of the aromatase inhibitors Was 
adequate. 

[0074] Evaluation of estrogenic and antiestrogenic activity 
in adult male rats 

[0075] After a 4-Week treatment With HMR, no signi?cant 
changes in the Weights of accessory sex glands and testis 
Were observed in control and hypoandrogenic animals 
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(Table 4). There Were no signi?cant changes in testosterone 
or LH concentrations, either (Table 5). These results indi 
cate, that HMR is not a full estrogen agonist in male 
organism, because it does not exert the typical estrogenic 
activity on hypothalamus—hypophysis—gonad—axis 
(inhibition of LH and androgen secretion). Neither is HMR 
an antiestrogen because it does not reverse the changes 
induced by neonatal estrogeniZation in the male rat. 

[0076] Investigating the antitumor activity in rat DMBA 
induced mammary cancer model 

[0077] Number of groWing (PD) versus stable (SD) 
tumors, regressing (PR) tumors and disappeared (CR) 
tumors is presented in FIG. 4. The antitumor effect of HMR 
Was found to be statistically very signi?cant. There Was no 
clear dose-dependency of antitumor action in this model. 
Both antioxidative and tumor groWth regressing properties 
of HMR may therefore be connected With the in vivo 
antitumor activity. The mechanism of antitumor activity of 
HMR in vivo is still unknoWn. 

[0078] Analysis of metabolites from rat urine after differ 
ent doses of HMR 

[0079] FIG. 5 illustrates that the main excreting metabo 
lite of HMR in rats is enterolactone, Which may be the 
biologically active compound. This is surprising taking into 
account the chemical structure of HMR, because one Would 
expect hydroxyenterolactone to be the main metabolite. The 
metabolism of HMR to enterolactone may be catalyZed by 
bacterial intestinal ?ora rather than by the rat liver. 

CONCLUSIONS 

[0080] Hydroxymatairesinol (HMR) has antitumor activ 
ity either as unchanged compound and/or after conversion to 
enterolactone in DMBA induced breast cancer model. HMR 
has therefore a potential to have bene?cial effects in humans 
Who are at risk of developing breast cancer (BC), prostate 
cancer (PC), colon cancer or benign prostatic hyperplasia 
(BPH). HMR is metaboliZed to enterolactone Which inhibits 
aromatiZation in vitro. HMR may as a precursor of aro 

matase inhibitor also prevent the development of loWer 
urinary tract symptoms (LUTS), bladder instability, bladder 
outlet obstruction, urethral dyssynergia, and gynecomastia. 
HMR has also strong antioxidative activity and may there 
fore be used as food additive (antioxidant). HMR as phar 
maceutical product or dietary supplement may have advan 
tageous cardiovascular effects in humans. Addition of HMR 
to food to make innovative neW functional food, nutraceu 

tical, health food, pharmafood, designer food or novel food 
is feasible. 

[0081] It Will be appreciated that the methods of the 
present invention can be incorporated in the form of a 
variety of embodiments, only a feW of Which are disclosed 
herein. It Will be apparent for the specialist in the ?eld that 
other embodiments exist and do not depart from the spirit of 
the invention. Thus, the described embodiments are illus 
trative and should not be construed as restrictive. 
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TABLE 1 

Production of mammalian lignans from different plant food 
by in vitro fermentation With human fecal ?ora. 

lag/100 g 

FLAXSEED FLOUR 68000 
SOYBEAN 170 
cEREAL BRANS: 

WHEAT 570 
OAT 650 
WHOLE CEREALS: 

RYE 160 

POTATO s0 
cARROT 350 
ONION 110 

1Thompson et al. Nutrition and Cancer 16:43-52, 1991 

[0082] 

TABLE 2 

ANTIOXIDANT PROPERTIES OF LIGNANS AND SOME 
RELATED FLAVONOIDS IN VITRO BY LIPID 

PEROXIDATION INHIBITION TEST. 

AntioXidative 
capacity 

(t-BuOOH-LP) 

Compound IC5D Flavonoids 

kaempferol 0.9 
(3,4',5,7-tetrahydroXy— 
flavone) 
quercetin 0.4 
(3,3',4',5,7—pentahydroXy— 
flavone) 
kaempferide 0.5 
(3,5,7—trihydroXy—4'-methoXy— 
flavone) 
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TABLE 2-c0ntinued 

ANTIOXIDANT PROPERTIES OF LIGNANS AND SOME 
RELATED FLAVONOIDS IN VITRO BY LIPID 

PEROXIDATION INHIBITION TEST. 

AntioXidative 
capacity 

(t-BuOOH-LP) 
Compound IC50 Lignans 

enterolactone 15.9 
2,3-bis- (3 ’ —hydroXybenZyl)—butyrolactone 
enterodiol 12.7 
2,3-bis- (3’—hydroXybenZyl)—butane-1,4-diol 
hydroXymatairesinol 0.08 

[0083] 

TABLE 3 

COMPARISON OF ANTIOXIDATIVE EFFECTS OF HMR AND 
KNOWN ANTIOXIDANTS IN VITRO. IC-50 concentrations 
have been presented, eXcept for peroXyl radical scavenging 
assay Where the stochiometric factor (i.e. hoW many moles 

of peroxyl radical one mole of test compound can scavenge . 

HMR]L TROLOX2 BHA3 BHI‘4 

Inhibition of lipid 0,06 ,uM 0,02 ,uM 1,1 ,uM 15,3 ,uM 
perioXidation 
Inhibition of LDL 2,0 ,uM 2,7 ,uM not determined 
oxidation 
SuperoXide anion 5,6 ,uM 25 ,uM 15 ,uM >1 mM 
scavenging 
PeroXyl radical 1:4 1:2 not determined 
scavenging 

1hydroXymatairesinol 
2Water soluble E-vitamin derivative 
3Butylated hydroXyanisol (synthetic antioxidant) 
4Butylated hydroXytoluene (synthetic antioxidant) 
Determination methods have been described in the teXt. 

[0084] 

TABLE 4 

The effect of four Week eXposure to HMR on male rat reproductive organ relative Weights1 

Ventral Seminal Coaculating 

Body Weight Testis Prostate vesicle gland 

Treatment n g mg/kg body Weight 

Intact animals Placebo 12 426 r 28 4362 r 170 909 r 146 412 r 43 223 r 49 

HMR 12 447 z 38 4223 r 304 938 z 148 419 z 59 204 z 48 

50 mg/kg 

Hypoandrogenic Placebo 12 481 r 29 3340 r 509 333 r 188 249 r 63 69 r 49 

animals HMR 12 455 z 36 3276 r 327 378 z 198 266 z 49 70 z 30 

50 mg/kg 

1Data is eXpressed as mean 1 SD (mg/kg body Weight). Relative Weights after HMR treatment are not 
signi?cantly different from placebo in either group. 
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[0085] 

TABLE 5 

The effect of four Week exposure to HMR on male 
rat testosterone and LH concentrations1 

Testis 
testos- Serum 

terone testos- Pituitary 
(ng/ terone LH Serum LH 

Treatment n testis) (ng/ml) (‘ug/pit) (ng/ml) 

Intact Placebo 12 97,6 1 2,405 r 6,747 r 1,804 1 
animals 46,3 1,122 2,479 1,294 

50 mg/kg 12 112,9 1 2,770 1 6,838 1 1,088 1 
HMR 58,5 1,421 2,061 0,352 

Hypoan- Placebo 12 63,5 1 1,197 r 8 673 r 0,712 : 
drogenic 25,9 0,663 2,224 0,371 
animals 50 mg/kg 12 48,0 1 0,939 r 7,530 r 0,854 : 

HMR 15,2 0,431 2,286 0,333 

1Data is expressed as mean 1 SD. Hormone concentrations after HMR 
treatment are not signi?cantly different from placebo in either group. 

REFERENCES 

[0086] AdlercreutZ H, BannWart C, Wahala K, Makela T, 
BrunoW G, Hase T, Arosemena P J, Kellis J T, and Vickery 
L E: Inhibition of human aromatase by mammalian lignans 
and iso?avonoid phytoestrogens. J Steroid Biochem Mol 
Biol, 44: 147-153, 1993. 

[0087] Ahotupa M, Ruutu M, and Mantyla E: Simple 
methods of quantifying oxidation products and antioxidant 
potential of loW density lipoproteins. Clin Biochem, 29: 
139-144, 1996. 

[0088] Ahotupa M, Mantyla E, and Kangas L: Antioxidant 
properties of the triphenylethylene antiestrogen drug 
toremifene. Naunyn-Schmiedeberg’s Arch Pharmacol, 356: 
297-302, 1997. 

[0089] Axelson M and Setchell KDR: The excretion of 
lignans in rats—evidence for an intestinal bacterial source 
for this neW group of compounds. FEBS lett, 123: 337-342, 
1981. 

[0090] Axelson M, Sjovall J, Gustafsson BE and Setchell 
KDR: Origin of lignans in mammals and identi?cation of a 
precursor from plants. Nature, 298: 659-660, 1982. 

[0091] Ayres D, and Loike, J. Lignans: Chemical, bilogi 
cal and clinical properties. Cambridge university press, 
1990. 

[0092] Brzezinski A, AdlercreutZ H, Shaoul R, Rosler A, 
Shmueli A, Tanos V and Schenker J G: Short-term effects of 
phytoestrogen-rich diet on postmenopausal Women. Meno 
pause (The Journal of the North American Menopause 
Society), 4:89-94, 1997. 

[0093] Ekman R: Analysis of lignans in NorWay spruce by 
combined gas chromatography-mass spectrometry. HolZfor 
schung, 30:79-85, 1976. 

[0094] Ekman R: Distribution of lignans in NorWay 
spruce. Acta Academiae Aboensis, Ser B, 39:1-6, 1979. 

[0095] Evans B A, Grif?ths K and Morton M S. Inhibition 
of 5ot-reductase in genital skin ?broblasts and prostate tissue 
by dietary lignans and iso?avonoids. J Endocrinol, 147: 
295-302, 1995. 

Aug. 23, 2001 

[0096] Haavisto A-M, Petterson K, Bergendahl M, Per 
heentupa A, Roser J F, and Huhtaniemi I A. Supersensitive 
immuno?uorometric assay for rat luteiniZing hormone. 
Endocrinology, 132: 1687-1691,1993. 

[0097] Hulten K, AdlercreutZ H, Winkvist A, Lenner P, 
Hallmans G and Agren A. LoW levels of phyto-estrogens in 
blood as risk factor for breast cancer. In: COST 916 Work 
shop ‘Phyto-oestrogens: exposure, bioavailability, health 
bene?ts and safety concerns’, 1998 

[0098] Ingram D, Sanders K. Kolybaba M and LopeZ D. 
Case-control study of phyto-oestrogens and breast cancer. 
Lancet, Oct 4;350(9083): 990-994, 1997. 

[0099] Jenab M and Thompson L U. The in?uence of 
?axseed and lignans on colon carcinogenesis and beta 
glucuronidase activity. Carcinogenesis, Jun; 17(6):1343 
1348, 1996 

[0100] Jordan V C, Collins M M, RoWsby L, PrestWich G: 
A monohydroxylated metabolite of tamoxifen With potent 
antiestrogenic activity. J Endocrinol, 75: 305-316, 1977. 

[0101] Kangas L, Nieminen A-L, Blanco G, Gronroos M, 
Kallio S, Ka jalainen A, Perila M, Sodervall M and Toivola 
R: A neW triphenylethylene compound, Fc-1157a. II Anti 
tumor effects. Cancer Chemother Pharmacol, 17:109-113, 
1986. 

[0102] Lampe J W, Martini M C, KurZer M S, AdlercreutZ 
H and Slavin J L: Urinary lignan and iso?avonoid excretion 
in premenopausal Women consuming ?axseed poWder. Am 
J Clin Nutr, 60:122-8, 1994. 

[0103] Landstrom M, Zhang J X, Hallmans G, Aman P, 
Bergh A, Damber J E, MaZur W, Wahala K and AdlercreutZ 
H. Inhibitory effects of soy and rye diets on the development 
of Dunning R3327 prostateadenocarcinoma in rats. Prostate, 
Aug 1; 36(3): 151-161, 1998 
[0104] Mousavi Y and AdlercreutZ H: Enterolactone and 
estradiol inhibit each other’s proliferative effect on MCF-7 
breast cancer cells in culture. J Steroid Biochem Mol Biol, 
41: 615-619, 1992. 

[0105] Mattinen J, Sjoholm R and Ekman R. NMR-spec 
troscopic study of hydroxymatairesinol, the major lignan in 
NorWay spruce (Picea abies) heartWood. ACH models in 
chemistry, 135(4):583-590, 1998. 
[0106] Makela S, Poutanen M, Lehtimaki J, Kostian M-L, 
Santti R and Vihko R. Estrogen-speci?c 170-hydroxysteroid 
oxidoreductase type 1 (EC. 1.1.1.62) as a possible target for 
the action of phytoestrogens. P.S.E.B.M., 208:51-59, 1995. 

[0107] Phipps W R, Martini M C, Lampe J W, Slavin J L 
and KurZer M S. Effect of ?ax seed ingestion on the 
menstrual cycle. J Clin Endocrinol Metab, 77(5): 1215-1219, 
1993. 

[0108] Rickard S E, Orcheson L J, Seidl M M, Luyengi L, 
Fong H H S and Thompson L U: Dose-dependent production 
of mammalian lignans in rats and in vitro from the puri?ed 
precursor secoisolariciresinol diglycoside in ?axseed. J 
Nutr, 126: 2012-2019, 1996. 

[0109] ShultZ T D, Bonorden W R and Seaman W R. 
Effect of short-time ?axseed consumption on lignan and sex 
hormone metabolism in men. Nutrition Research, 11:1089 
110, 1991. 



US 2001/0016590 A1 

[0110] Serraino M and Thompson L U: The effect of 
?aXseed supplementation on early risk markers for mam 
mary carcinogenesis. Cancer Letters, 60: 135-142, 1991. 

[0111] Serraino M and Thompson L U: The effect of 
?aXseed supplementation on the initiation and promotional 
stages of mammary tumorigenesis. Nutr Cancer, 17:153 
159, 1992. 

[0112] Setchell K D R, Borriello S P, Gordon H, LaWson 
A M, Harkness R and Morgan D M L. Lignan formation in 
man—microbial involvement and possible roles in relation 
to cancer. Lancet, 4:4-7, 1981 

[0113] Streng T, Talo A and Santti R. Unpublished obser 
vations. 

[0114] Thompson L U, Robb P, Serraino M and Cheung F. 
Mammalian lignan production from various foods. Nutr 
Cancer, 16: 43-52, 1991 

[0115] Thompson L U, Seidl, M M, Rickard S E, 
Orcheson, L J, and Fong H H S: Antitumorigenic effect of a 
mammalian lignan precursors from ?aXseed. Nutr Cancer, 
26: 159-165, 1996a. 

[0116] Thompson L U, Rickard S E, Orcheson L J and 
Seidl M M: FlaXseed and its lignan and oil components 
reduce mammary tumor groWth at a late stage of carcino 
genesis. Carcinogenesis, 17: 1373-1376, 1996b. 

[0117] Tou J C L, Chen J and Thompson U. FlaXseed and 
its lignan precursor, secoisolariciresinol diglycoside, affect 
pregnancy outcome and reproductive development in rats. J 
Nutr, 128: 1861-1868, 1998. 

[0118] Wang C, Makela T, Hase T, AdlercreutZ H and 
KurZer M S: Lignans and ?avonoids inhibit aromatase 
enZyme in human adipocytes. J Steroid Biochem Molec 
Biol, 50: 205-212, 1994. 

[0119] Waters A P and KnoWler J T. Effect of a lignan 
(HPMF) on RNA synthesis in the rat uterus. J Reprod. Fert, 
66:379-381, 1982. 

[0120] Zhang J-X, Hallmans G, Landstrom M, Bergh A, 
Damber J -E, Aman P and AdlercreutZ H. soy and rye diets 
inhibit the development of Dunning R3327 prostatic adeno 
carcinoma in rats. Cancer Letters, 114: 313-314, 1997. 

1. A method for prevention of a cancer, a certain non 
cancer, hormone dependent disease and/or a cardiovascular 
disease in a person comprising administering to said person 
an effective amount of hydroXymatairesinol or a geometric 
isomer or a stereoisomer thereof. 

2. The method according to claim 1 Wherein said cancer 
is selected from the group consisting of breast cancer, 
prostate cancer and colon cancer. 

3. The method according to claim 1 Wherein said non 
cancer, hormonal dependent disease is selected from the 
group consisting of loWer urinary tract symptoms, urethral 
dyssynergia, bladder instability, bladder outlet obstruction, 
benign prostatic hyperplasia, and gynecomastia in men. 
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4. The method according to claim 1 Wherein said cardio 
vascular disease is resulted from oXidiZed LDL in serum. 

5. A method for increasing the level of enterolactone or 
another metabolite of hydroXymatairesinol in a person’s 
serum thereby causing prevention of a cancer or a certain 
non-cancer, hormone dependent disease in a person com 
prising administering to said person an effective amount of 
hydroXymatairesinol or a geometric isomer or a stereoiso 
mer thereof. 

6. The method according to claim 5 Wherein said cancer 
is selected from the group consisting of breast cancer, 
prostate cancer and colon cancer. 

7. The method according to claim 5 Wherein said non 
cancer, hormonal dependent disease is selected from the 
group consisting of loWer urinary tract symptoms, urethral 
dyssynergia, benign prostatic hyperplasia, and gynecomastia 
in men. 

8. A pharmaceutical preparation comprising an effective 
amount of hydroXymatairesinol or a geometric isomer or a 
stereoisomer thereof in combination With a pharmaceuti 
cally acceptable carrier. 

9. Aproduct comprising a liquid or solid material enriched 
With hydroXymatairesinol or a geometric isomer or a stere 
oisomer thereof, for use as additive to a food product. 

10. The product according to claim 9 , Wherein said food 
product is selected from the group consisting of a functional 
food, a nutritional supplement, a nutrient, a pharmafood, a 
nutraceutical, a health food, a designer food or any food 
product. 

11. The product according to claim 9, Wherein said food 
product is a functional food in the form of butter, margarin, 
biscuits, bread, cake, candy, confectionery, yogurt or an 
other fermented milk product, or cereal such as muesli. 

12. A food product comprising an effective amount of 
hydroXymatairesinol or a geometric isomer or a stereoiso 
mer thereof. 

13. The food product according to claim 12 Wherein said 
food product is selected from the group consisting of a 
functional food, a nutritional supplement, a nutrient, a 
pharmafood, a nutraceutical, a health food, a designer food 
or any food product. 

14. The food product according to claim 13, Wherein said 
food product is a functional food in the form of butter, 
margarin, biscuits, bread, cake, candy, confectionery, yogurt 
or an other fermented milk product, or cereal such as muesli. 

15. Amethod for increasing the stability of a food product 
comprising the addition to said food product of an effective 
amount of hydroXymatairesinol or a geometric isomer or a 
stereoisomer thereof. 

16. The method according to claim 15 Where the increas 
ing of food stability comprises the inhibitition of lipid, 
vitamin and pigment oXidations, Which cause loss of nutri 
tional value and development of off-?avors in food. 

* * * * * 


