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Zusammenfassung
Der Zusammenhang zwischen dem Verzehr von Sojapro-
dukten und Brustkrebs wird seit mehr als 25 Jahren in-
tensiv untersucht. Die Identifizierung von Isoflavonen als 
möglichen chemopräventiven Wirkstoffen hat dazu bei-
getragen, diese Forschungsrichtung voranzutreiben. 
Diese Diphenolverbindungen – in einzigartig großen 
Mengen in Sojabohnen vorhanden – haben sowohl öst-
rogenabhängige als auch -unabhängige Eigenschaften, 
die potenziell die Entstehung von Brustkrebs hemmen. 
Beobachtungsstudien zeigen, dass ein erhöhter Sojakon-
sum unter asiatischen Frauen mit einer Reduzierung des 
Brustkrebs-Risikos um etwa 30% assoziiert ist. Allerdings 
deutet die Datenlage darauf hin, dass Soja in frühen Le-
bensphasen konsumiert werden muss, um das Risiko für 
Brustkrebs zu senken, d.h. in der Kindheit und/oder Pu-
bertät. Obwohl die Frage, welche Rolle Soja für die Sen-
kung des Brustkrebs-Risikos spielt, Interesse hervorruft, 
gibt es Bedenken, Soja-Lebensmittel könnten die Wahr-
scheinlichkeit für die Entstehung von Brustkrebs bei 
Frauen mit ohnehin hohem Risiko noch steigern und die 
Prognose von Brustkrebs-Patientinnen verschlechtern, 
weil sie Isoflavone beinhalten. Umfangreiche klinische 
und epidemiologische Daten belegen jedoch, dass diese 
Sorgen unbegründet sind. In klinischen Studien wurde 
durchgängig nachgewiesen, dass die Aufnahme von Iso-
flavonen keinen ungünstigen Effekt auf Brustkrebs-Risi-
komarker ausübt, einschließlich der Mammografiedichte 
und Zellproliferation. Darüber hinaus zeigen prospektive 
epidemiologische Studien mit über 11 000 Frauen aus 
den USA und China, dass Sojakonsum nach einer Diag-
nose die Rezidivrate statistisch signifikant reduziert und 
das Überleben verbessert.
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Summary
The relationship between soy food intake and breast 
cancer has been rigorously investigated for more than 
25 years. The identification of isoflavones as possible 
chemopreventive agents helped fuel this line of investi-
gation. These diphenolic compounds, which are found in 
uniquely-rich amounts in soy beans, possess both estro-
gen-dependent and -independent properties that poten-
tially inhibit the development of breast cancer. Observa-
tional studies show that among Asian women higher soy 
consumption is associated with an approximate 30% re-
duction in risk of developing breast cancer. However, 
evidence suggests that for soy to reduce breast cancer 
risk consumption must occur early in life, that is during 
childhood and/or adolescence. Despite the interest in the 
role of soy in reducing breast cancer risk concerns have 
arisen that soy foods, because they contain isoflavones, 
may increase the likelihood of high-risk women develop-
ing breast cancer and worsen the prognosis of breast 
cancer patients. However, extensive clinical and epide-
miologic data show these concerns to be unfounded. 
Clinical trials consistently show that isoflavone intake 
does not adversely affect markers of breast cancer risk, 
including mammographic density and cell proliferation. 
Furthermore, prospective epidemiologic studies involv-
ing over 11,000 women from the USA and China show 
that postdiagnosis soy intake statistically significantly re-
duces recurrence and improves survival.
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Introduction

The relationship between soy food intake and breast cancer risk 

has been rigorously investigated for at least 25 years [1]. The his-

torically low breast cancer incidence and mortality rates in soy 

food-consuming countries [2] helped fuel initial interest in this re-

lationship as did the identification of isoflavones as possible chemo-

preventive agents [3, 4]. These diphenolic compounds, which are 

found in uniquely-rich amounts in soy beans [5], possess both es-

trogen-dependent [6] and -independent [6, 7] properties that po-

tentially enable them to inhibit the development of breast cancer. 

In addition, substantial clinical research suggests the estrogen-like 

properties of isoflavones may be especially beneficial for peri- and 

postmenopausal women. For example, isoflavones alleviate hot 

flashes [8], may improve arterial health [9], and reduce wrinkles 

[10]. Also, new research using novel methodology reported that 

isoflavones increase bone calcium content in postmenopausal 

women [11]. 

However, the estrogen-like properties of isoflavones raised con-

cern that soy foods might increase the risk of developing breast can-

cer among high-risk women and worsen the prognosis of women 

with this disease. This concern is supported by studies showing that 

in athymic ovariectomized mice implanted with estrogen-sensitive 

human breast cancer cells (MCF-7) isoflavones stimulate the 

growth of existing tumors [12, 13]. However, the clinical data [14] 

show isoflavone exposure is safe for all women, and the prospective 

epidemiologic data [15] show isoflavone exposure improves the 

prognosis of breast cancer patients. This brief review addresses the 

relationship between soy intake and breast cancer in healthy women 

and breast cancer patients. Before exploring this relationship, back-

ground information on isoflavones is provided.

Isoflavones

Among commonly consumed foods, only the soy bean contains 

nutritionally relevant amounts isoflavones. This point is illustrated 

by the mean daily isoflavone intake of 30 to 50 mg among older 

individuals in Japan [16], whereas in the United States [17] and Eu-

rope [18], per capita intake is less than 3 mg. Not surprisingly, the 

intake of soy foods, and therefore isoflavones, among Western veg-

etarians, and especially vegans, greatly exceeds that of nonvegetar-

ians [19].

Isoflavones have a similar chemical structure to estrogen, bind 

to estrogen receptors (ERs), and exert estrogen-like effects under 

certain experimental conditions. For these reasons, they are classi-

fied as phytoestrogens. However, isoflavones are also classified as 

selective estrogen receptor modulators (SERMs) [20]. SERMs, 

which include the breast cancer drugs tamoxifen and raloxifene, 

are selective for tissue type; depending upon the tissue, they can 

have estrogen agonistic effects, antagonistic effects, or no effects at 

all even in tissues affected by estrogen. In the case of isoflavones, 

tissue selectivity is thought to occur because they preferentially 

bind to and activate ERβ in comparison to ERα [20]. 

These 2 ERs have different tissue distributions and often per-

form different functions in the body when activated. Emerging evi-

dence suggests that ERβ functions as a tissue-specific tumor sup-

pressor with antiproliferative actions [21]. In breast tissue, ERβ ac-

tivation is thought to inhibit the stimulatory and proliferative ef-

fects of ERα activation [22]. There are numerous clinical examples 

of isoflavones exerting estrogen-like effects in some tissues [8] but 

having no effect on other estrogen-sensitive endpoints [23], al-

though there is limited evidence demonstrating antiestrogenic ef-

fects [24–26]. In addition to the classic estrogen receptors, isofla-

vones bind to and activate G protein-coupled estrogen receptor 1 

(GPER), formerly referred to as G protein-coupled receptor 30 

(GPR30) [27, 28]. 

The isoflavones in soy beans and unfermented soy foods are 

present primarily as glycosides; fermentation converts the glyco-

sides to aglycones to varying degrees [29]. It is not clear if the iso-

flavone form impacts biological activity, but there is often confu-

sion about the amount of biologically-active isoflavones in a food 

since the sugar accounts for 40% of the weight of the glycoside. The 

recommended approach and the approach used in this article when 

referring to an amount of isoflavones is to refer to the aglycone 

equivalent weight. 

When all forms of the individual isoflavones are considered, 

the 3 isoflavones (genistein, daidzein, and glycitein) account for 

approximately 50%, 40%, and 10%, respectively, of the total soy 

bean isoflavone content [29]. Each of the 3 soy bean isoflavones 

is a distinct chemical entity with different ER binding affinities, 

but for most endpoints genistein is considered to be the most 

 potent isoflavone [30]. For example, Taku et al. [8] found that 

only soy bean isoflavone supplements providing sufficient gen-

istein alleviated menopause-related hot flashes. On the other 

hand, a mixture of isoflavones was shown to increase bone cal-

cium content in postmenopausal women to a greater extent than 

a similar amount of isoflavones containing a higher proportion 

of genistein [11].

Finally, traditional soy foods contain approximately 3.5 mg of 

isoflavones per gram of protein [16]; highly processed soy can lose 

as much as 80% of its isoflavone content [29]. On average, tradi-

tional soy foods contain 20–30 mg of isoflavones per serving (e.g., 

250 ml of soy milk made from whole soy beans or 100 g of tofu).

Breast Cancer Prevention

Not surprisingly, much of our understanding about the poten-

tial role of soy in breast cancer prevention comes from epidemio-

logic studies. When considering these data, it is important to rec-

ognize the importance of distinguishing between studies involving 

typical Western and Asian populations. Although epidemiologic 

studies involving Western populations are routinely conducted, 

their ability to provide meaningful insight into the health effects of 

soy foods is doubtful because of the very low soy intake [31]. There 

is almost certainly no causal basis for the statistically significant re-

lationships that are occasionally observed. 
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Overall, findings from the epidemiologic studies are supportive 

of a protective role of soy food intake against breast cancer. To this 

point are the results of a recently published meta-analysis by Chen 

et al. [32], which included 30 studies involving premenopausal 

women and 31 involving postmenopausal women. Of the 30 stud-

ies involving premenopausal women, 10 were cohort or nested 

case-control studies (4 studies in Asian countries and 6 studies in 

Western countries), and 20 studies were case-control studies (13 

studies in Asia and 8 studies in Western countries). Of the 31 stud-

ies involving postmenopausal women, 12 were cohort or nested 

case-control studies (5 studies in Asia and 7 in Western countries), 

and 19 were case-control studies (13 studies in Asian countries,  

7 in Western countries).

In premenopausal women, the odds ratios (ORs) plus 95% 

confidence interval (CI) when comparing high versus low soy in-

take for Western and Asian studies were 0.90 (0.77–1.04) and 

0.59 (0.48–0.69), respectively. In Western and Asian studies in-

volving postmenopausal women, the ORs plus 95% CI were 0.92 

(0.83–1.00) and 0.59 (0.44–0.74), respectively. When stratified by 

study type, the results show that, although risk was lower for 

both cohort and case-control studies, it was statistically signifi-

cantly reduced only for the latter. More specifically, the ORs 

(95% CI) for Asian studies involving premenopausal women for 

cohort/nested case-control and case-control studies were 0.77 

(0.37–1.18) and 0.56 (0.45–0.66), respectively. For postmenopau-

sal women, these figures were 0.84 (0.54–1.14) and 0.50 (0.34–

0.66), respectively. 

Not surprisingly, no primary prevention studies have evaluated 

the effects of soy intake on the risk of developing breast cancer. 

However, numerous clinical studies have evaluated the impact of 

isoflavone exposure via tablets, soy protein, or soy foods on mark-

ers of breast cancer risk, including mammographic density and 

breast cell proliferation. These studies have involved healthy 

women, women at risk of developing breast cancer, and women 

with breast cancer. These data show no evidence of protective 

 effects. For example, a meta-analysis by Hooper et al. [33] found 

no effects of isoflavone exposure on mammographic density in 

postmenopausal women and a slight increase in density in pre-

menopausal women, the possible clinical significance of which was 

unable to be determined by the authors. More recently, in a year-

long trial which included at-risk women and breast cancer patients, 

Wu et al. [34] found no evidence isoflavones affect breast MRI 

(magnetic resonance imaging) fibroglandular tissue density or 

mammographic density. Similarly, and even more importantly, 

none of the 6 studies [35–40] that evaluated in vivo breast cell pro-

liferation (and in some cases apoptosis) found an affect despite in 

several cases [37, 39, 40], isoflavone exposure exceeding typical 

Japanese intake several fold. 

Overall, with few exceptions, it is difficult to find any clinical 

evidence to support the protective effect of soy consumption 

against the development of breast cancer observed in the Asian 

epidemiologic studies. One explanation for this discrepancy is that 

soy intake is protective against breast cancer in Asian studies not 

because of adult consumption but because of intake early in life 

[41, 42]. Since childhood dietary habits track into adulthood, it is 

reasonable to speculate that adult high-soy consumers also con-

sumed more soy when young [43].

The notion that early soy intake is protective against breast 

 cancer was first proposed in 1995 [44, 45]. A series of rodent ex-

periments from the laboratory of Coral Lamartiniere (University of 

Alabama at Birmingham, AL, USA) has shown that just brief 

 genistein exposure during the early postnatal period reduces 

 chemically-induced mammary cancer by approximately 50% [46]. 

In addition, genistein further reduces mammary cancer incidence 

when exposure also occurs late in life, but only in animals first 

 exposed to genistein when young [46]. 

The existing epidemiologic data, although limited, supports the 

‘early-intake’ hypothesis. All 4 case-control studies that have retro-

spectively evaluated the impact of soy intake during adolescence on 

later risk of developing breast cancer have found protective effects 

[47–50]. Also, indirectly, the results of the Oxford arm of the 

 European Prospective Investigation into Cancer (EPIC) provide 

support for the early-intake hypothesis. 

As noted above, because of the low soy intake, Western obser-

vational studies involving the general population are unable to 

provide meaningful insight into the health effects of soy foods or 

isoflavones. However, because the EPIC-Oxford oversampled for 

vegetarians, isoflavone intake was similar to that reported in 

Asian epidemiologic studies. And yet, in contrast to the Asian 

studies, high isoflavone intake in this cohort was unrelated to 

breast cancer risk [51]. One explanation for this lack of protection 

is that the high-soy consumers in the EPIC-Oxford adopted their 

dietary pattern late in life, so they did not consume soy when 

young.

Finally, several mechanisms for the protective effects of early 

isoflavone exposure have been proposed [52–56]. It appears that 

isoflavones change cells in the developing breast in ways that make 

them permanently less likely to be transformed into cancer cells. 

The notion that early soy intake reduces breast cancer risk is con-

sistent with a growing recognition that childhood and adolescent 

lifestyle and environmental exposures are linked with subsequent 

risk of cancers arising in adulthood [57]. Interestingly, it is known 

that pregnancy – which results in elevated estradiol levels – early in 

life is protective against breast cancer [58]. There may be some 

similarities between the protective effect of early isoflavone expo-

sure and early pregnancy.

Although still speculative, given the evidence and that in the 

epidemiologic studies 1 serving daily was associated with protec-

tion against breast cancer, it is reasonable to recommend that 

young females incorporate at least modest amounts of soy into 

their diet. With respect to adults, while soy consumption can be 

recommended for many reasons (e.g., soy foods are good sources 

of high-quality protein [59] and both essential fatty acids [60], 

 isoflavones alleviate hot flashes [8] and may improve arterial health 

[9] and increase bone calcium content [11] in postmenopausal 

women), breast cancer prevention does not appear to be one of 

them. 
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Soy and the Breast Cancer Patient

As noted at the onset, research showing isoflavones stimulate 

existing tumor growth in an athymic ovariectomized mouse model 

fueled concern about the impact of soy on women with breast can-

cer [12, 13]. Even without these data, there was theoretical concern 

over the ‘estrogenic’ effects of isoflavones. However, research sug-

gests neither the animal data nor the estrogen-like effects of isofla-

vones are a basis for concern. 

First, as already noted, there is ample clinical evidence indicating 

isoflavones differ from estrogen. For example, in contrast to estro-

gen, isoflavones do not stimulate vaginal tissue [61] or increase 

platelet aggregation [62]. Furthermore, the evidence that estrogen 

therapy increases breast cancer risk or worsens the prognosis of 

breast cancer patients is in doubt. In fact, in the Women’s Health 

Initiative trial, regardless of the age at which therapy was initiated, 

those in the estrogen group (0.625  mg/d conjugated equine estro-

gens) were less likely to develop invasive breast cancer in compari-

son to the women in the placebo group [63]. Considerable data show 

that it is estrogen plus progestin, rather than estrogen alone, which 

worsens breast cancer risk [64]. Soy has no progestin activity.

Second, in regard to the animal data, not only do mice metabo-

lize isoflavones differently than humans [65] but when the ovariec-

tomized athymic mouse model is just slightly tweaked, isoflavones 

no longer affect tumor growth [66]. More specifically, Onoda et al. 

[66] found that when MCF-7 cells are cultured in physiological 

concentrations of estrogen prior to implantation, rather than in 

pharmacological concentrations, isoflavones do not affect tumor 

growth. 

Arguably, the most important data in support of the safety of 

soy foods for women with breast cancer are the prospective epide-

miologic studies which involve over 11,000 breast cancer patients. 

In 2009, Shu et al. [67] were the first to report that postdiagnosis 

soy intake favorably affected prognosis. They found that in the 

Shanghai Breast Cancer Survival Study (N = 5,042) after 3.9 years 

of follow up, the hazard ratio (HR) plus 95% CI for recurrence/

breast cancer-specific mortality for women in the 4th isoflavone in-

take quartile was 0.77 (0.60–0.98) [67]. Three years later, a pooled 

analysis which included this study and 2 prospective studies [68, 

69] from the United States (n = 9,514) found that after 7.4 years of 

follow up, the HR (95% CI) for recurrence for women in the high-

est isoflavone group was 0.75 (0.61–0.92) [70]. Importantly, the HR 

(95% CI) of 0.69 (0.47–1.01) for breast cancer recurrence among 

Chinese women was similar to the HR (95% CI) of 0.74 (0.56–0.97) 

among non-Asian US women [70]. 

Finally, a meta-analysis (N = 11,206) by Chi et al. [15] that in-

cluded the 3 prospective studies in the pooled analysis plus 2 addi-

tional Chinese prospective studies [71, 72] found soy food intake 

after diagnosis was associated with reduced mortality (HR 0.84, 

95% CI 0.71–0.99) and recurrence (HR 0.74, 95% CI 0.64–0.85). 

The prospective data also suggest that soy intake may enhance the 

efficacy of both tamoxifen [70] and the aromatase inhibitor, anas-

trozole [71]. These findings directly contradict results from the 

aforementioned athymic ovariectomized mouse model [73, 74]. 

The mechanism by which soy consumption may improve the 

prognosis of breast cancer patients is not obvious, especially in 

light of the previously discussed clinical data which show isofla-

vones do not affect breast tissue density or cell proliferation [14, 

15]. Some animal research shows isoflavones are capable of inhibit-

ing angiogenesis [75, 76] and metastasis [77, 78], with the latter 

finding also having some human support [79]. Also, in a 3-year 

clinical trial involving osteopenic postmenopausal women, BRCA1 

and BRCA2 mRNA levels were unchanged in the group consuming 

54 mg/d genistein, whereas in the placebo group levels decreased 

[80]. Finally, there is some indication that, at least among women 

with breast cancer, soy acts as an ER antagonist [81], although in 

the previously referred to pooled analysis [70] and meta-analysis 

[15] isoflavone intake was associated with protective effects in both 

ER– and ER+ breast cancer patients.

Implications 

Despite the abundance of data in support of the benefits of iso-

flavones for postmenopausal women, soy foods have not been em-

braced by the medical community to an extent that the evidence 

justifies. Much of this reluctance is likely due to concerns over 

safety and, in particular, to the fear that isoflavones may increase 

breast cancer risk. However, as outlined in this brief review, evi-

dence published over the past decade attests to the safety of isofla-

vone exposure with respect to the breast. Furthermore, after an ex-

tensive literature review, the European Food Safety Authority re-

cently concluded that in postmenopausal women, isoflavones do 

not adversely affect breast tissue, thyroid function, or the uterus – 

the 3 organs that were reviewed [82]. Therefore, the medical com-

munity may now be more likely to recommend soy foods to their 

postmenopausal patients. 

Finally, there are some signs that the nutrition and medical 

communities may be ready to embrace the notion that a reasonable 

and prudent recommendation is for young females to consume soy 

on a daily basis. To this point, a review published in 2014 identified 

eating soy during childhood/adolescence as 1 of 6 steps to reducing 

cancer risk [83]. Also, a recent commentary in the ‘American Jour-

nal of Epidemiology’ concluded that ‘… growing evidence … links 

childhood and adolescent lifestyle and environmental exposures 

with subsequent risk of cancers arising in adulthood’ [57]. Con-

versely, the dearth of clinical research investigating the effects of 

soy food consumption in young women may cause some health 

professionals to be reluctant to recommend soy. A recent cross-

sectional study found that soy consumption was unrelated to the 

age of menses onset; perhaps a clinical study investigating this end-

point would help to fill this void [84]. 

Of course, generating clinical data in support of the ‘early-soy 

intake’ hypothesis would also make it easier for health profession-

als to recommend that young females consume soy foods. A cross-

sectional study by Wang et al. [85] may provide the basis for such a 

study. These authors found that cancer-related proteins in the cir-

culation were favorably altered in girls excreting large amounts of 
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genistein and small amounts of bisphenol A (BPA) when com-

pared to girls excreting small amounts of genistein and large 

amounts of BPA [85]. In rodents, these changes reflect decreases 

and increases in cancer risk, respectively [86, 87]. An intervention 

study in young girls examining these cancer-related proteins may 

provide a reasonable option for generating clinical data.

Disclosure Statement

Mark Messina regularly consults for companies and/or organizations that 

manufacture and/or sell soy foods and/or isoflavone supplements.

References
 1 Barnes S, Grubbs C, Setchell KD, Carlson J: Soybeans 

inhibit mammary tumors in models of breast cancer. 

Prog Clin Biol Res 1990; 347: 239–253.

 2 Pisani P, Parkin DM, Bray F, Ferlay J: Estimates of the 

worldwide mortality from 25 cancers in 1990. Int J 

Cancer 1999; 83: 18–29.

 3 Akiyama T, Ishida J, Nakagawa S, Ogawara H, Watanabe 

S, et al: Genistein, a specific inhibitor of tyrosine-specific 

protein kinases. J Biol Chem 1987; 262: 5592–5595.

 4 Messina M, Barnes S: The role of soy products in reduc-

ing risk of cancer. J Natl Cancer Inst 1991; 83: 541–546.

 5 Franke AA, Custer LJ, Wang W, Shi CY: HPLC analysis 

of isoflavonoids and other phenolic agents from foods 

and from human fluids. Proc Soc Exp Biol Med 1998; 

217: 263–273.

 6 Russo M, Russo GL, Daglia M, Kasi PD, Ravi S, et al: 

Understanding genistein in cancer: The ‘good’ and the 

‘bad’ effects: A review. Food Chem 2016; 196: 589–600.

 7 Sarkar FH, Li Y: Soy isoflavones and cancer prevention. 

Cancer Invest 2003; 21: 744–757.

 8 Taku K, Melby MK, Kronenberg F, Kurzer MS, 

Messina M: Extracted or synthesized soybean isofla-

vones reduce menopausal hot flash frequency and se-

verity: systematic review and meta-analysis of ran-

domized controlled trials. Menopause 2012; 19: 776–790.

 9 Li SH, Liu XX, Bai YY, Wang XJ, Sun K, et al: Effect  

of oral isoflavone supplementation on vascular endo-

thelial function in postmenopausal women: a meta-

analysis of randomized placebo-controlled trials. Am J 

Clin Nutr 2010; 91: 480–486.

10 Jenkins G, Wainwright LJ, Holland R, Barrett KE, 

Casey J: Wrinkle reduction in post-menopausal women 

consuming a novel oral supplement: a double-blind 

placebo-controlled randomised study. Int J Cosmet Sci 

2013; 36: 22–31.

11 Pawlowski JW, Martin BR, McCabe GP, McCabe L, Jack-

son GS, et al: Impact of equol-producing capacity and 

soy-isoflavone profiles of supplements on bone calcium 

retention in postmenopausal women: a randomized 

crossover trial. Am J Clin Nutr 2015; 102: 695–703.

12 Allred CD, Allred KF, Ju YH, Virant SM, Helferich 

WG: Soy diets containing varying amounts of genistein 

stimulate growth of estrogen-dependent (MCF-7) tu-

mors in a dose-dependent manner. Cancer Res 2001; 

61: 5045–5050.

13 Ju YH, Fultz J, Allred KF, Doerge DR, Helferich WG: 

Effects of dietary daidzein and its metabolite, equol, at 

physiological concentrations on the growth of estro-

gen-dependent human breast cancer (MCF-7) tumors 

implanted in ovariectomized athymic mice. Carcino-

genesis 2006; 27: 856–863.

14 Messina M: Post-diagnosis soy isoflavone intake is not 

harmful to women with breast cancer. Breast Diseases: 

A Year Book Quarterly 2015; 26: 193–197.

15 Chi F, Wu R, Zeng YC, Xing R, Liu Y, Xu ZG: Post- 

diagnosis soy food intake and breast cancer survival:  

A meta-analysis of cohort studies. Asian Pac J Cancer 

Prev 2013; 14: 2407–2412.

16 Messina M, Nagata C, Wu AH: Estimated Asian adult 

soy protein and isoflavone intakes. Nutr Cancer 2006; 

55: 1–12.

17 Bai W, Wang C, Ren C: Intakes of total and individual 

flavonoids by US adults. Int J Food Sci Nutr 2014; 65: 

9–20.

18 Zamora-Ros R, Knaze V, Lujan-Barroso L, Kuhnle GG, 

Mulligan AA, et al: Dietary intakes and food sources of 

phytoestrogens in the European Prospective Investiga-

tion into Cancer and Nutrition (EPIC) 24-hour dietary 

recall cohort. Eur J Clin Nutr 2012; 66: 932–941.

19 Rizzo NS, Jaceldo-Siegl K, Sabate J, Fraser GE: Nutrient 

profiles of vegetarian and nonvegetarian dietary pat-

terns. J Acad Nutr Diet 2013; 113: 1610–1619.

20 Oseni T, Patel R, Pyle J, Jordan VC: Selective estrogen 

receptor modulators and phytoestrogens. Planta Med 

2008; 74: 1656–1665.

21 Sareddy GR, Vadlamudi RK: Cancer therapy using 

natural ligands that target estrogen receptor beta. Chin 

J Nat Med 2015; 13: 801–807.

22 Speirs V, Carder PJ, Lane S, Dodwell D, Lansdown MR, 

Hanby AM: Oestrogen receptor beta: what it means for 

patients with breast cancer. Lancet Oncol 2004; 5: 174–

181.

23 Alekel DL, Van Loan MD, Koehler KJ, Hanson LN, Stew-

art JW, et al: The soy isoflavones for reducing bone loss 

(SIRBL) study: a 3-y randomized controlled trial in post-

menopausal women. Am J Clin Nutr 2010; 91: 218–230.

24 Sampey BP, Lewis TD, Barbier CS, Makowski L, Kauf-

man DG: Genistein effects on stromal cells determines 

epithelial proliferation in endometrial co-cultures. Exp 

Mol Pathol 2011; 90: 257–263.

25 Murray MJ, Meyer WR, Lessey BA, Oi RH, DeWire RE, 

Fritz MA: Soy protein isolate with isoflavones does not 

prevent estradiol-induced endometrial hyperplasia in 

postmenopausal women: a pilot trial. Menopause 2003; 

10: 456–464.

26 Kayisli UA, Aksu CA, Berkkanoglu M, Arici A: Estro-

genicity of isoflavones on human endometrial stromal 

and glandular cells. J Clin Endocrinol Metab 2002; 87: 

5539–5544.

27 Thomas P, Dong J: Binding and activation of the seven-

transmembrane estrogen receptor GPR30 by environ-

mental estrogens: a potential novel mechanism of en-

docrine disruption. J Steroid Biochem Mol Biol 2006; 

102: 175–179.

28 Maggiolini M, Vivacqua A, Fasanella G, Recchia AG, 

Sisci D, et al: The G protein-coupled receptor GPR30 

mediates c-fos up-regulation by 17beta-estradiol and 

phytoestrogens in breast cancer cells. J Biol Chem 2004; 

279: 27008–27016.

29 Murphy PA, Barua K, Hauck CC: Solvent extraction 

selection in the determination of isoflavones in soy 

foods. J Chromatogr B Analyt Technol Biomed Life Sci 

2002; 777: 129–138.

30 Song TT, Hendrich S, Murphy PA: Estrogenic activity 

of glycitein, a soy isoflavone. J Agric Food Chem 1999; 

47: 1607–1610.

31 Messina M: Western soy intake is too low to produce 

health effects. Am J Clin Nutr 2004; 80: 528–529.

32 Chen M, Rao Y, Zheng Y, Wei S, Li Y, et al: Association 

between soy isoflavone intake and breast cancer risk for 

pre- and post-menopausal women: a meta-analysis of 

epidemiological studies. PLoS One 2014; 9:e89288.

33 Hooper L, Madhavan G, Tice JA, Leinster SJ, Cassidy 

A: Effects of isoflavones on breast density in pre- and 

post-menopausal women: a systematic review and 

meta-analysis of randomized controlled trials. Hum 

Reprod Update 2010; 16: 745–760.

34 Wu AH, Spicer D, Garcia A, Tseng CC, Hovanessian-

Larsen L, et al: Double-blind randomized 12-month 

soy intervention had no effects on breast MRI fibro-

glandular tissue density or mammographic density. 

Cancer Prev Res (Phila) 2015; 8: 942–951.

35 Hargreaves DF, Potten CS, Harding C, Shaw LE, Mor-

ton MS, et al: Two-week dietary soy supplementation 

has an estrogenic effect on normal premenopausal 

breast. J Clin Endocrinol Metab 1999; 84: 4017–4024.

36 Sartippour MR, Rao JY, Apple S, Wu D, Henning S, et 

al: A pilot clinical study of short-term isoflavone sup-

plements in breast cancer patients. Nutr Cancer 2004; 

49: 59–65.

37 Palomares MR, Hopper L, Goldstein L, Lehman CD, 

Storer BE, Gralow JR: Effect of soy isoflavones on 

breast proliferation in postmenopausal breast cancer 

survivors. Breast Cancer Res Treatment 2004; 88(Suppl 

1):abstr 4002.

38 Cheng G, Wilczek B, Warner M, Gustafsson JA, Land-

gren BM: Isoflavone treatment for acute menopausal 

symptoms. Menopause 2007; 14: 468–473.

39 Khan SA, Chatterton RT, Michel N, Bryk M, Lee O, et 

al: Soy isoflavone supplementation for breast cancer 

risk reduction: A randomized phase II trial. Cancer 

Prev Res (Phila) 2012; 5: 309–319.

40 Shike M, Doane AS, Russo L, Cabal R, Reis-Filo J, et al: 

The effects of soy supplementation on gene expression 

in breast cancer: a randomized placebo-controlled 

study. J Natl Cancer Inst 2014; 106:dju189.

41 Messina M, Hilakivi-Clarke L: Early intake appears to be 

the key to the proposed protective effects of soy intake 

against breast cancer. Nutr Cancer 2009; 61: 792–798.

42 Messina M, Wu AH: Perspectives on the soy-breast 

cancer relation. Am J Clin Nutr 2009; 89: 1673S–1679S.

43 Mikkila V, Rasanen L, Raitakari OT, Pietinen P, Viikari 

J: Consistent dietary patterns identified from childhood 

to adulthood: the cardiovascular risk in Young Finns 

Study. Br J Nutr 2005; 93: 923–931.

44 Lamartiniere CA, Moore J, Holland M, Barnes S: Neo-

natal genistein chemoprevents mammary cancer. Proc 

Soc Exp Biol Med 1995; 208: 120–123.

45 Lamartiniere CA, Moore JB, Brown NM, Thompson R, 

Hardin MJ, Barnes S: Genistein suppresses mammary 

cancer in rats. Carcinogenesis 1995; 16: 2833–2840.

46 Lamartiniere CA, Zhao YX, Fritz WA: Genistein: mam-

mary cancer chemoprevention, in vivo mechanisms of 

action, potential for toxicity and bioavailability in rats. J 

Women’s Cancer 2000; 2: 11–19.

47 Korde LA, Wu AH, Fears T, Nomura AM, West DW, et 

al: Childhood soy intake and breast cancer risk in Asian 

American women. Cancer Epidemiol Biomarkers Prev 

2009; 18: 1050–1059.

48 Wu AH, Wan P, Hankin J, Tseng CC, Yu MC, Pike 

MC: Adolescent and adult soy intake and risk of breast 

cancer in Asian-Americans. Carcinogenesis 2002; 23: 

1491–1496.

D
ow

nloaded from
 http://w

w
w

.karger.com
/fok/article-pdf/23/2/75/4216602/000444735.pdf by guest on 18 April 2024



MessinaForsch Komplementmed 2016;23:75–8080

49 Shu XO, Jin F, Dai Q, Wen W, Potter JD, et al: Soyfood 

intake during adolescence and subsequent risk of breast 

cancer among Chinese women. Cancer Epidemiol Bio-

markers Prev 2001; 10: 483–488.

50 Lee SA, Shu XO, Li H, Yang G, Cai H, et al: Adolescent 

and adult soy food intake and breast cancer risk: results 

from the Shanghai Women’s Health Study. Am J Clin 

Nutr 2009; 89: 1920–1926.

51 Travis RC, Allen NE, Appleby PN, Spencer EA, Rod-

dam AW, Key TJ: A prospective study of vegetarianism 

and isoflavone intake in relation to breast cancer risk in 

British women. Int J Cancer 2008; 122: 705–710.

52 Russo J, Mailo D, Hu YF, Balogh G, Sheriff F, Russo IH: 

Breast differentiation and its implication in cancer 

 prevention. Clin Cancer Res 2005; 11: 931s–936s.

53 Brown NM, Belles CA, Lindley SL, Zimmer-Nechemias 

LD, Zhao X, et al: The chemopreventive action of equol 

enantiomers in a chemically induced animal model of 

breast cancer. Carcinogenesis 2010; 31: 886–893.

54 de Assis S, Warri A, Benitez C, Helferich W, Hilakivi-

Clarke L: Protective effects of prepubertal genistein 

 exposure on mammary tumorigenesis are dependent 

on BRCA1 expression. Cancer Prev Res (Phila) 2011; 4: 

1436–1448.

55 Rahal OM, Simmen RC: Paracrine-acting adiponectin 

promotes mammary epithelial differentiation and syn-

ergizes with genistein to enhance transcriptional re-

sponse to estrogen receptor beta signaling. Endocrinol-

ogy 2011; 152: 3409–3421.

56 Mishra P, Kar A, Kale RK: Prepubertal daidzein expo-

sure enhances mammary gland differentiation and reg-

ulates the expression of estrogen receptor-alpha and 

apoptotic proteins. ISRN Oncol 2011; 2011: 896826.

57 Potischman N, Linet MS: Invited commentary: are die-

tary intakes and other exposures in childhood and ado-

lescence important for adult cancers? Am J Epidemiol 

2013; 178: 184–189.

58 Meier-Abt F, Bentires-Alj M: How pregnancy at early 

age protects against breast cancer. Trends Mol Med 

2014; 20: 143–153.

59 Hughes GJ, Ryan DJ, Mukherjea R, Schasteen CS: Pro-

tein digestibility-corrected amino acid scores (PD-

CAAS) for soy protein isolates and concentrate: Crite-

ria for evaluation. J Agric Food Chem 2011; 59: 12707–

12712.

60 Slavin M, Kenworthy W, Yu LL: Antioxidant proper-

ties, phytochemical composition, and antiproliferative 

activity of Maryland-grown soybeans with colored seed 

coats. J Agric Food Chem 2009; 57: 11174–11185.

61 Carmignani LO, Pedro AO, Costa-Paiva LH, Pinto-

Neto AM: The effect of dietary soy supplementation 

compared to estrogen and placebo on menopausal 

symptoms: a randomized controlled trial. Maturitas 

2010; 67: 262–269.

62 Cheng WC, Lo SC, Tsai KS, Tu ST, Wu JS, et al: Effects 

of high-dose phytoestrogens on circulating cellular mi-

croparticles and coagulation function in postmenopau-

sal women. J Formos Med Assoc 2015; 114: 710–716.

63 Manson JE, Chlebowski RT, Stefanick ML, Aragaki AK, 

Rossouw JE, et al: Menopausal hormone therapy and 

health outcomes during the intervention and extended 

poststopping phases of the Women’s Health Initiative 

randomized trials. JAMA 2013; 310: 1353–1368.

64 Chlebowski RT, Anderson GL: Changing concepts: 

Menopausal hormone therapy and breast cancer. J Natl 

Cancer Inst 2012; 104: 517–527.

65 Setchell KD, Brown NM, Zhao X, Lindley SL, Heubi JE, 

et al: Soy isoflavone phase II metabolism differs between 

rodents and humans: implications for the effect on 

breast cancer risk. Am J Clin Nutr 2011; 94: 1284–1294.

66 Onoda A, Ueno T, Uchiyama S, Hayashi S, Kato K, 

Wake N: Effects of S-equol and natural S-equol supple-

ment (SE5-OH) on the growth of MCF-7 in vitro and 

as tumors implanted into ovariectomized athymic 

mice. Food Chem Toxicol 2011; 49: 2279–2284.

67 Shu XO, Zheng Y, Cai H, Gu K, Chen Z, et al: Soy food 

intake and breast cancer survival. JAMA 2009; 302: 

2437–2443.

68 Caan BJ, Natarajan L, Parker B, Gold EB, Thomson C, et 

al: Soy food consumption and breast cancer prognosis. 

Cancer Epidemiol Biomarkers Prev 2011; 20: 854–858.

69 Guha N, Kwan ML, Quesenberry CP, Jr., Weltzien EK, 

Castillo AL, Caan BJ: Soy isoflavones and risk of cancer 

recurrence in a cohort of breast cancer survivors: the 

Life After Cancer Epidemiology study. Breast Cancer 

Res Treat 2009; 118: 395–405.

70 Nechuta SJ, Caan BJ, Chen WY, Lu W, Chen Z, et al: 

Soy food intake after diagnosis of breast cancer and 

survival: an in-depth analysis of combined evidence 

from cohort studies of US and Chinese women. Am J 

Clin Nutr 2012; 96: 123–132.

71 Kang X, Zhang Q, Wang S, Huang X, Jin S: Effect of soy 

isoflavones on breast cancer recurrence and death for 

patients receiving adjuvant endocrine therapy. CMAJ 

2010; 182: 1857–1862.

72 Zhang YF, Kang HB, Li BL, Zhang RM: Positive effects 

of soy isoflavone food on survival of breast cancer 

 patients in China. Asian Pac J Cancer Prev 2012; 13: 

479–482.

73 Ju YH, Doerge DR, Allred KF, Allred CD, Helferich 

WG: Dietary genistein negates the inhibitory effect of 

tamoxifen on growth of estrogen-dependent human 

breast cancer (MCF-7) cells implanted in athymic mice. 

Cancer Res 2002; 62: 2474–2477.

74 Ju YH, Doerge DR, Woodling KA, Hartman JA, Kwak 

J, Helferich WG: Dietary genistein negates the inhibi-

tory effect of letrozole on the growth of aromatase-ex-

pressing estrogen-dependent human breast cancer cells 

(MCF-7Ca) in vivo. Carcinogenesis 2008; 29: 2162–2168.

75 Kang X, Jin S, Zhang Q: Antitumor and antiangiogenic 

activity of soy phytoestrogen on 7,12-dimethylbenz 

[alpha]anthracene-induced mammary tumors follow-

ing ovariectomy in Sprague-Dawley rats. J Food Sci 

2009; 74:H237–242.

76 Varinska L, Gal P, Mojzisova G, Mirossay L, Mojzis J: 

Soy and breast cancer: Focus on angiogenesis. Int J Mol 

Med 2015; 16: 11728–11749.

77 Lakshman M, Xu L, Ananthanarayanan V, Cooper J, 

Takimoto CH, et al: Dietary genistein inhibits metasta-

sis of human prostate cancer in mice. Cancer Res 2008; 

68: 2024–2032.

78 Xiao X, Liu Z, Wang R, Wang J, Zhang S, et al: Gen-

istein suppresses FLT4 and inhibits human colorectal 

cancer metastasis. Oncotarget 2015; 6: 3225–3239.

79 Xu L, Ding Y, Catalona WJ, Yang XJ, Anderson WF, et 

al: MEK4 function, genistein treatment, and invasion of 

human prostate cancer cells. J Natl Cancer Inst 2009; 

101: 1141–1155.

80 Marini H, Bitto A, Altavilla D, Burnett BP, Polito F, et 

al: Breast safety and efficacy of genistein aglycone for 

postmenopausal bone loss: a follow-up study. J Clin 

Endocrinol Metab 2008; 93: 4787–4796.

81 Dorjgochoo T, Gu K, Zheng Y, Kallianpur A, Chen Z, 

et al: Soy intake in association with menopausal symp-

toms during the first 6 and 36  months after breast 

 cancer diagnosis. Breast Cancer Res Treat 2011; 130: 

879–889.

82 EFSA ANS Panel (EFSA Panel on Food Additives and 

Nutrient Sources added to Food): Scientific opinion on 

the risk assessment for peri- and post-menopausal 

women taking food supplements containing isolated 

isoflavones. EFSA J 2015; 13: 4246. 

83 Gonzales JF, Barnard ND, Jenkins DJ, Lanou AJ, Davis 

B, et al: Applying the precautionary principle to nutri-

tion and cancer. J Am Coll Nutr 2014; 33: 239–246.

84 Segovia-Siapco G, Pribis P, Messina M, Oda K, Sabate J: 

Is soy intake related to age at onset of menarche? A 

cross-sectional study among adolescents with a wide 

range of soy food consumption. Nutr J 2014; 13: 54.

85 Wang J, Betancourt A, Jenkins S, Biro F, Pinney SM, et 

al: Altered blood proteome in girls with high urine 

 concentrations of bisphenol A, genistein, mono-ethyl 

hexylphthalate and mono-benzyl phthalate. MOJ Prot-

eomics Bioinform 2015; 2: 00040.

86 Betancourt AM, Wang J, Jenkins S, Mobley J, Russo J, 

Lamartiniere CA: Altered carcinogenesis and proteome 

in mammary glands of rats after prepubertal exposures 

to the hormonally active chemicals bisphenol A and 

genistein. J Nutr 2012; 142: 1382S–1388S.

87 Jenkins S, Betancourt AM, Wang J, Lamartiniere CA: 

Endocrine-active chemicals in mammary cancer causa-

tion and prevention. J Steroid Biochem Mol Biol 2012; 

129: 191–200.

D
ow

nloaded from
 http://w

w
w

.karger.com
/fok/article-pdf/23/2/75/4216602/000444735.pdf by guest on 18 April 2024



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (eciRGB v2)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (ISO Coated v2 \050ECI\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 842.000]
>> setpagedevice


	CitRef_1: 
	CitRef_17: 
	CitRef_33: 
	CitRef_2: 
	CitRef_18: 
	CitRef_34: 
	CitRef_3: 
	CitRef_19: 
	CitRef_4: 
	CitRef_35: 
	CitRef_5: 
	CitRef_20: 
	CitRef_21: 
	CitRef_36: 
	CitRef_6: 
	CitRef_22: 
	CitRef_7: 
	CitRef_8: 
	CitRef_23: 
	CitRef_38: 
	CitRef_9: 
	CitRef_24: 
	CitRef_39: 
	CitRef_25: 
	CitRef_10: 
	CitRef_40: 
	CitRef_26: 
	CitRef_41: 
	CitRef_11: 
	CitRef_42: 
	CitRef_27: 
	CitRef_43: 
	CitRef_12: 
	CitRef_28: 
	CitRef_44: 
	CitRef_13: 
	CitRef_45: 
	CitRef_29: 
	CitRef_46: 
	CitRef_14: 
	CitRef_30: 
	CitRef_47: 
	CitRef_15: 
	CitRef_31: 
	CitRef_32: 
	CitRef_16: 
	CitRef_48: 
	CitRef_49: 
	CitRef_62: 
	CitRef_75: 
	CitRef_50: 
	CitRef_63: 
	CitRef_76: 
	CitRef_51: 
	CitRef_77: 
	CitRef_64: 
	CitRef_52: 
	CitRef_65: 
	CitRef_78: 
	CitRef_53: 
	CitRef_79: 
	CitRef_66: 
	CitRef_54: 
	CitRef_80: 
	CitRef_67: 
	CitRef_81: 
	CitRef_55: 
	CitRef_68: 
	CitRef_69: 
	CitRef_56: 
	CitRef_70: 
	CitRef_57: 
	CitRef_83: 
	CitRef_84: 
	CitRef_58: 
	CitRef_71: 
	CitRef_59: 
	CitRef_85: 
	CitRef_72: 
	CitRef_60: 
	CitRef_73: 
	CitRef_86: 
	CitRef_61: 
	CitRef_74: 
	CitRef_87: 


