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Editor’s Note: There continues to be confusion among consumers about the health attributes of
soyfoods. To this point, a recent survey found that whereas the vast majority of health profes-
sionals view soyfoods very positively, little more than half of the public agrees. Four specific
concerns about soyfood use are addressed below. They are misconceptions about male femini-
zation, soy and breast cancer, thyroid function and fertility. First, the overall conclusion or take-
away is presented on each topic, and then the evidence underlying the concern is discussed,
followed by a summary of the evidence refuting the concern.

By Mark Messina, PhD

Background

The health effects of soyfood consumption have been rigorously investigated over the past 25
years. Much of this research is aimed at understanding the effects of soyfoods and soybean
components, such as isoflavones, on chronic disease risk. Proposed benefits of soyfoods
include protection against coronary heart disease (CHD),' breast? and prostate® cancer,
osteoporosis* and alleviation of menopausal symptoms.> However, soyfoods are not without
controversy. There are concerns, based mostly on in vitro and animal studies, that soyfoods
may exert untoward effects in some individuals; primarily because they contain isoflavones.

However, animal studies have limited value for predicting clinically-relevant effects because of
the many physiological and anatomical differences between rodents and humans.® In the case
of soy, there is an additional caveat; most animals, including rodents and non-human primates,
metabolize isoflavones very differently than humans.”'® Furthermore, and more importantly, in
contrast to animal data, the clinical and epidemiologic research overwhelmingly supports the
safety and potential benefit of soyfood consumption.

Much of the interest in soyfoods is because they are uniquely-rich sources of isoflavones.
Isoflavones are classified as phytoestrogens but they are also, and arguably more accurately
classified as selective estrogen receptor modulators (SERMs).'* SERMs have estrogen agonistic
effects in some tissues, estrogen antagonist effects in other tissues, and in some cases may
not affect tissues responsive to the hormone estrogen. The ability of isoflavones to function as
SERMs is almost certainly due in part to their preference for binding to and activating estrogen
receptor (ER)-beta in comparison to ER-alpha.'* In contrast, estrogen binds to and activates
these two receptors with equal affinity. When activated, ER-beta can have different and
sometimes opposite physiological effects in comparison to the activation of ER-alpha and is
generally viewed as possessing tumor-suppressing actions.'” Isoflavones may also exert effects
independent of their interaction with estrogen receptors.'® Therefore, it is not appropriate to
equate isoflavones with estrogen or soyfoods with isoflavones since the soybean, like all foods,
is a collection of multiple biologically active molecules.”

Takeaway

Clinical studies show neither soyfoods nor isoflavones affect testosterone levels or sperm or
semen parameters or otherwise exert feminizing effects. In addition, soy protein enhances lean
tissue accretion and strength in response to resistance exercise.'®2°

Evidence underlying concern

Conceptually, concerns about feminization are based on the estrogen-like effects of isofla-
vones. Experimentally, some rodent work has shown that high-dose isoflavones, especially
when exposure occurs very early in life, lower festosterone levels?24 and possibly adversely
affect spermatogenesis.?>% In addition, there are two case reports describing a single individ-
val who experienced feminizing effects (e.g., gynecomastia, loss of libido, lower testosterone
and raised estrogen levels) that allegedly occurred as a result of soyfood consumption.?.28 A
small cross-sectional study found soy intake was inversely related to sperm concentration (but
not total sperm count) in the male partners of subfertile couples attending a fertility clinic.??

2]


www.soyconnection.com/newsletters
mailto:steve@qinc.co

Problems described in the two referenced case reports occurred
because soy intake was excessive and in the context of unbalanced
and nutrient-deficient diets.?”?® Both men consumed 360 mg isofla-
vones per day, which is approximately nine-fold greater® than the
mean isoflavone intake among older Japanese men. One of the men
consumed 12 cups of soymilk per day for as long as six months,?”
and the other perhaps as many as 20 servings of soyfoods daily for

one year.?®

In contrast to the drop in testosterone levels reported in some rodent
studies, a meta-analysis that included 15 placebo-controlled treatment
groups with baseline and ending measures and an additional 32
reports involving 36 treatment groups found no effects of soy protein or
isoflavone intake on testosterone, sex hormone binding globulin, free
testosterone or the free androgen index.?! Studies published subsequent
to this analysis are consistent with these findings®>*® including one study
involving men with subclinical hypogonadism.3 In addition, no effects
on estrogen levels in men have been noted in numerous clinical studies
ranging in duration from six weeks to six months, despite isoflavone
exposure as high as 150 mg/day isoflavones.®

In contrast to the aforementioned cross-sectional study which found
an inverse association between soy intake and sperm concentration,??
all three clinical studies found that isoflavones do not affect sperm or
semen parameters.3¢3 In addition, the research group responsible for
the cross-sectional study subsequently found in another cross-sectional
study involving 184 men from couples undergoing in vitro fertilization
that the male partner’s intake of soyfoods and soy isoflavones was
unrelated to fertilization rates.®

Finally, soy protein has been shown to increase strength and lean
tissue in response to resistance exercise as well as beef'” and even
whey protein in some studies'® and has recently been shown to be
efficacious at stimulating muscle protein synthesis when part of a mix
that included milk proteins.#

Takeaway

Clinical studies investigating the effects on markers of breast cancer
risk, and epidemiologic studies evaluating recurrence and mortality,
show that soyfoods can be safely consumed by women with breast
cancer. This conclusion is consistent with the positions of the American
Cancer Society* and the American Institute for Cancer Research.#?
In addition, the European Food Safety Authority concluded that
isoflavone supplements do not adversely affect the breast tissue of
postmenopausal women.* The World Cancer Research Fund Inter-
national concluded there is a possible link between soy intake and
improved survival from breast cancer.*’

The estrogen-like effects of isoflavones provide a theoretical basis
for concern that soyfoods may adversely affect the prognosis of
breast cancer patients. Experimentally, in ovariectomized athymic
mice implanted with MCF-7 cells, an estrogen-sensitive human breast
cancer cell line, isoflavones stimulate the growth of existing mam-
mary tumors**4” and inhibit the efficacy of cancer drugs.®#° Limited
work has found that in early stage breast cancer patients short-term
isoflavone exposure increased the expression of genes that promote
cell proliferation.°

Not only are isoflavones different from estrogen but the evidence that
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estrogen therapy increases breast cancer risk is unimpressive. In fact,
in the Women's Health Initiative trial, which involved over 10,000
women, estrogen therapy statistically significantly reduced risk of
developing invasive breast cancer.”! It is the combination of estrogen
plus progestin that appears to increase breast cancer risk (soy has no
progestin activity), not estrogen therapy itself.2

Although one particular rodent model does show isoflavones, and
in particular genistein (the primary soybean isoflavone), stimulate
the growth of existing mammary tumors, just slightly tweaking this
model in a more physiologic direction causes a complete loss of the
tumor-stimulatory effect.>* More importantly, clinical studies show
that in adults, neither soy protein nor isoflavone supplements affect
markers of breast cancer risk including mammographic density%>3¢
and breast cell proliferation.5%57¢! Furthermore, cell proliferation is
not increased even when the expression of genes associated with
proliferation is increased.>%%” It is notable that in contrast to the lack
of effects of isoflavones, combined hormone therapy, which increases
breast cancer risk, increases in vivo breast cell proliferation four- to
ten-fold 6264

Finally, a meta-analysis of five prospective studies, two from the Unit-
ed States®>%¢ and three from China,%¢° involving over 11,000 women
with breast cancer, found that post-diagnosis soy intake is associated
with statistically significant reductions in breast cancer recurrence
(hazard ratio, 0.85; 95% confidence interval: 0.77, 0.93) and mor-
tality (hazard ratio, 0.79; 95% confidence interval: 0.72, 0.87).7°
Importantly, soy consumption was similarly beneficial in Asian and
non-Asian women.”! Furthermore, in contrast to the results in ovariec-
tomized athymic mice showing genistein negates the inhibitory effect
of tamoxifen“®”2 and an aromatase inhibitor*” on mammary tumor
growth, the prospective epidemiologic data suggest that soyfood
intfake may actually enhance the efficacy of these treatments.¢8”’

Takeaway

Clinical studies show neither soyfoods nor isoflavone supplements
adversely affect thyroid function in healthy individuals with a normal
functioning thyroid even when exposure occurs over several years
and greatly exceeds typical Japanese intake. After a multi-year evalu-
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ation the European Food Safety Authority concluded that isoflavones
do not adversely affect thyroid function in postmenopausal women.*
Also, soyfoods are not contraindicated for hypothyroid patients.

Concerns about the anti-thyroid effects of soy are based primarily on
in vitro research (genistein inhibits the activity of thyroid peroxidase,
an enzyme involved in thyroid hormone synthesis)”®7* and studies
in rodents administered isolated isoflavones.”>7¢ In addition, in the
1960s, several cases of goiter were identified in infants fed soy
infant formula.”778 Also, a few studies have found thyroid stimulat-
ing hormone levels were increased in response to soy, or isoflavone,
exposure’*”? and one study reported that isoflavones exacerbated
thyroid function in subclinical hypothyroid patients.® Finally, soy pro-
tein is thought to reduce the absorption of thyroid medication such as
levothyroxine.81-84

The totality of the evidence indicates that in generally healthy people
with normal functioning thyroids, neither soy nor isoflavones adversely
affect thyroid function.?> No effect has been observed even in studies
as long as three years in duration as well as when isoflavone intake
exceeds typical Japanese intake two fo three fold.?¢#” Although in
rodents, which as a species are especially sensitive to thyroid insults,®
thyroid peroxidase activity is inhibited by isoflavones, thyroid function
remains normal.”

No cases of goiter specifically attributed to soy infant formula use
have been reported in the literature since the late 1960s when the
formula first began to be fortified with iodine and the source of
protein was switched from soy protein isolate to soy protein concen-
trate. Concerns that isoflavones may impair thyroid function in those
individuals whose iodine intake is marginal are not supported by the
human data.®

Although in a few studies thyroid stimulating hormone levels were
elevated in response to soy/isoflavone exposure, in all cases lev-
els remained well within the normal range.?*”® In one small study
isoflavone exposure increased the likelihood of progressing from
subclinical to overt hypothyroidism; however, in all patients enrolled
there were robust decreases in blood pressure, insulin resistance and
inflammation.2° No conclusions about the possible harm or benefit of
isoflavones in subclinical hypothyroid patients can be made at this
time given the limited data.

Finally, soy protein is not unique in reducing the absorption of levo-
thyroxine.®84 Food in general has this effect, as do fiber and calcium
supplements, as well as many herbs and drugs.”>?® Soy protein is
not contraindicated for hypothyroid patients as the consumption of
soyfoods simply needs to be temporally separated from the inges-
tion of the medication (directions call for the medication to be taken
on an empty stomach) or alternatively, the dose can be adjusted if
necessary.””

Takeaway

Clinical studies show soy does not prevent ovulation or appreciably
affect reproductive hormones in premenopausal women. Epidemio-
logic data suggest soy intfake may negate the harmful effects of BPA
on live birth rates in women undergoing assisted reproductive technol-
ogy. In men, clinical studies show neither soy nor isoflavones affect
sperm or semen parameters and epidemiologic data show male soy
intake doesn't affect in vitro fertilization rates in their partners.

In the 1940s, breeding problems in Australian sheep grazing on a
type of red clover high in isoflavones were reported and in the 1980s
similar problems were noted in the captive cheetah fed a soy-contain-
ing diet.!°1% |n male and female rodents, a few studies have found
reproductive abilities are compromised by isoflavone exposure.'04106
In women, soyfoods appear fo increase the length of the menstrual
cycle'” and in a small cross-sectional study soy intake was associated
with a decrease in sperm concentration.?

Reproductive problems noted in the sheep and captive cheetah were
shown to result from excessive intake in the case of the sheep'®® and in
the cheetah because of their limited ability to conjugate phenolic com-
pounds such as isoflavones.'®"2 In women, although soyfoods do
appear to increase the length of the menstrual cycle by approximately
one day, which may actually decrease breast cancer risk,""® ovula-
tion is not prevented, but simply delayed.'” Also, in premenopausal
women, a meta-analysis of the clinical data found that neither soy nor
isoflavone consumption affected estradiol, estrone or sex hormone
binding globulin concentrations. In addition, the modest reductions
(~20%) in the levels of follicle stimulating hormone and luteinizing
hormone were not statistically significant when only studies at low risk
of bias were considered.'””

In contrast to the concerns expressed, there are data suggesting soy
may actually aid fertility. For example, a prospective study found
that among 315 women who collectively underwent 520 assisted
reproductive technology cycles soy isoflavone intake was positively
related to live birth rates."* Similarly, among women undergoing in
vitro fertilization, soy consumption appeared to negate the adverse
reproductive effects of the endocrine disruptor BPA.1'5

In men, although a small pilot cross-sectional study found that very
modest soy consumption was associated with lower sperm concentra-
tion (sperm count was not decreased) there were many weaknesses
to this study.?? In fact, much of the decreased sperm concentration
occurred because there was an increase in ejaculate volume in men
consuming higher amounts of soy, a finding which seems biologically
implausible. Furthermore, the research group responsible for this work
subsequently found in a cross-sectional study involving 184 men from
couples undergoing in vitro fertilization that male partner’s intake of
soyfoods and soy isoflavones was unrelated to fertilization rates.

Finally, and most importantly, all three of the clinical studies con-
ducted show that isoflavones have no effect on sperm concentration
or quality.3¢38 In fact, a case report indicated that daily isoflavone
supplementation for six months in the male partner of an infertile
couple with initially low sperm count led to normalization of sperm
quality and quantity.'"®

Overall conclusion

Health concerns about the consumption of soyfoods are based almost
exclusively on in vitro and animal studies. In contrast, the overwhelm-
ing amount of evidence from clinical and epidemiologic studies
refutes these concerns and directly supports the safety and potential
benefits of soy consumption. The human data show that with few
exceptions, such as those who are allergic to soy protein, soyfoods
can make an important contribution to an overall healthful diet. =)



References:

1.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Zhang X, Shu XO, Gao YT, et al. Soy food consumption is associated with lower risk of coronary
heart disease in Chinese women. J Nutr. 2003;133:2874-8.

Xie Q, Chen ML, Qin Y, et al. Isoflavone consumption and risk of breast cancer: a dose-response
meta-analysis of observational studies. Asia Pac J Clin Nutr. 2013;22:118-27.

Yan L, Spitznagel EL. Soy consumption and prostate cancer risk in men: a revisit of a meta-
analysis. Am J Clin Nutr. 2009;89:1155-63.

Koh WP, Wu AH, Wang R, et al. Gender-specific associations between soy and risk of hip
fracture in the Singapore Chinese Health Study. Am J Epidemiol. 2009;170:901-9.

Taku K, Melby MK, Kronenberg F, Kurzer MS, Messina M. Extracted or synthesized soybean
isoflavones reduce menopausal hot flash frequency and severity: systematic review and meta-
analysis of randomized controlled trials. Menopause. 2012;19:776-90.

Shanks N, Greek R, Greek J. Are animal models predictive for humans? Philos Ethics Humanit
Med. 2009;4:2.

Wisniewski AB, Klein SL, Lakshmanan Y, Gearhart JP. Exposure to genistein during gestation
and lactation demasculinizes the reproductive system in rats. J Urol. 2003;169:1582-6.

Fielden MR, Samy SM, Chou KC, Zacharewski TR. Effect of human dietary exposure levels of
genistein during gestation and lactation on long-term reproductive development and sperm
quality in mice. Food Chem Toxicol. 2003;41:447-54.

Ojeda SR, Andrews WW, Advis JP, White SS. Recent advances in the endocrinology of
puberty. Endocr Rev. 1980;1:228-57.

Robinson JD, Judd HL, Young PE, Jones OW, Yen SS. Amniotic fluid androgens and estrogens in
midgestation. J Clin Endocrinol Metab. 1977;45:755-61.

Gu L, House SE, Prior RL, et al. Metabolic phenotype of isoflavones differ among female rats,
pigs, monkeys, and women. J Nutr. 2006;136:1215-21.

Setchell KD, Brown NM, Zhao X, et al. Soy isoflavone phase Il metabolism differs between
rodents and humans: implications for the effect on breast cancer risk. Am J Clin Nutr.
2011;94:1284-94.

Soukup ST, Helppi J, Muller DR, et al. Phase Il metabolism of the soy isoflavones genistein
and daidzein in humans, rats and mice: a cross-species and sex comparison. Arch Toxicol.
2016;90:1335-47.

Oseni T, Patel R, Pyle J, Jordan VC. Selective estrogen receptor modulators and phytoestrogens.
Planta Med. 2008;74:1656-65.

Sareddy GR, Vadlamudi RK. Cancer therapy using natural ligands that target estrogen receptor
beta. Chin J Nat Med. 2015;13:801-7.

Spagnuolo C, Russo GL, Orhan [E, et al. Genistein and cancer: Current status, challenges, and
future directions. Adv Nutr. 2015;6:408-19.

Fang N, Yu S, Badger TM. Comprehensive phytochemical profile of soy protein isolate. J Agric
Food Chem. 2004;52:4012-20.

Brown EC, Disilvestro RA, Babaknia A, Devor ST. Soy versus whey protein bars: Effects on exer-
cise training impact on lean body mass and antioxidant status. Nutr J. 2004;3:22.

Haub MD, Wells AM, Tarnopolsky MA, Campbell WW. Effect of protein source on resistive-
training-induced changes in body composition and muscle size in older men. Am J Clin Nutr.

2002;76:511-7.

Wilkinson SB, Tarnopolsky MA, Macdonald MJ, Macdonald JR, Armstrong D, Phillips SM. Con-
sumption of fluid skim milk promotes greater muscle protein accretion after resistance exercise
than does consumption of an isonitrogenous and isoenergetic soy-protein beverage. Am J Clin
Nutr. 2007;85:1031-40.

Caceres S, Pena L, Moyano G, et al. Isoflavones and their effects on the onset of puberty in male
Wistar rats. Andrologia. 2015;47:1139-46.

Caceres S, Silvan G, Martinez-Fernandez L, et al. The effects of isoflavones on androgens and
glucocorticoids during puberty on male Wistar rats. Reprod Domest Anim. 2014;49:611-7.

Zhang WZ, Cui WM, Zhang X, et al. Subchronic toxicity study on soy isoflavones in rats.
Biomed Environ Sci. 2009;22:259-64.

Akingbemi BT, Braden TD, Kemppainen BW, et al. Exposure to phytoestrogens in the perinatal
period affects androgen secretion by testicular Leydig cells in the adult rat. Endocrinology.

2007.

Assinder S, Davis R, Fenwick M, Glover A. Adult-only exposure of male rats to a diet of high
phytoestrogen content increases apoptosis of meiotic and post-meiotic germ cells. Reproduc-
tion. 2007;133:11-9.

Sherrill JD, Sparks M, Dennis J, et al. Developmental exposures of male rats to soy isoflavones
impact leydig cell differentiation. Biol Reprod. 2010.

Martinez J, Lewi JE. An unusual case of gynecomastia associated with soy product consumption.
Endocr Pract. 2008;14:415-8.

Siepmann T, Roofeh J, Kiefer FW, Edelson DG. Hypogonadism and erectile dysfunction associ-
ated with soy product consumption. Nutrition. 2011;27:859-62.

Chavarro JE, Toth TL, Sadio SM, Hauser R. Soy food and isoflavone intake in relation to semen
quality parameters among men from an infertility clinic. Hum Reprod. 2008;23:2584-90.

ABOUT THE AUTHOR

Mark Messina, PhD, MS, is the co-owner of Nutrition Matters, Inc., a nutrition consulting compa

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51,

52.

53.

54.

Messina M, Nagata C, Wu AH. Estimated Asian adult soy protein and isoflavone intakes. Nutr
Cancer. 2006;55:1-12.

Hamilton-Reeves JM, Vazquez G, Duval SJ, Phipps WR, Kurzer MS, Messina MJ. Clinical stud-
ies show no effects of soy protein or isoflavones on reproductive hormones in men: results of a
meta-analysis. Fertil Steril. 2010;94:997-1007.

Deibert P, Solleder F, Konig D, et al. Soy protein based supplementation supports meta-
bolic effects of resistance training in previously untrained middle aged males. Aging Male.
2011;14:2739.

Miyanaga N, Akaza H, Hinotsu S, et al. Prostate cancer chemoprevention study: an investiga-
tive randomized control study using purified isoflavones in men with rising prostate-specific
antigen. Cancer Sci. 2012;103:125-30.

Sathyapalan T, Rigby AS, Bhasin S, Thatcher NJ, Kilpatrick ES, Atkin SL. Effect of soy in men
with type 2 diabetes mellitus and subclinical hypogonadism - a randomized controlled study. J
Clin Endocrinol Metab. 2016:jc20162875.

Messina M. Soybean isoflavone exposure does not have feminizing effects on men: a critical
examination of the clinical evidence. Fertil Steril. 2010;93:2095-104.

Mitchell JH, Cawood E, Kinniburgh D, Provan A, Collins AR, Irvine DS. Effect of a phytoestrogen
food supplement on reproductive health in normal males. Clin Sci (Lond). 2001;100:613-8.

Messina M, Watanabe S, Setchell KD. Report on the 8th International Symposium on the
Role of Soy in Health Promotion and Chronic Disease Prevention and Treatment. J Nutr.
2009;139:7965-802S.

Beaton LK, McVeigh BL, Dillingham BL, Lampe JW, Duncan AM. Soy protein isolates of varying
isoflavone content do not adversely affect semen quality in healthy young men. Fertil Steril.
2010;94:1717-22.

Minguez-Alarcon L, Afeiche MC, Chiu YH, et al. Male soy food intake was not associated
with in vitro fertilization outcomes among couples attending a fertility center. Andrology.
2015;3:702-8.

Reidy PT, Walker DK, Dickinson JM, et al. Soy-dairy protein blend and whey protein ingestion
after resistance exercise increases amino acid transport and transporter expression in human

skeletal muscle. J Appl Physiol (1985). 2014.

Rock CL, Doyle C, Demark-Wahnefried W, et al. Nutrition and physical activity guidelines for
cancer survivors. CA Cancer J Clin. 2012;62:242-74.

American Institute for Cancer Research. Soy is safe for breast cancer survivors. http://
wwwaicrorg/cancer-research-update/november 21 _2012/cru-soy-safe.html (accessed
Feburary 5, 2013). 2012.

EFSA ANS Panel (EFSA Panel on Food Additives and Nutrient Sources added to Food), 2015.
Scientific opinion on the risk assessment for peri- and post-menopausal women taking food
supplements containing isolated isoflavones. EFSA J.13:4246 (342 pp).

World Cancer Research Fund International. Continuous Update Project Report: Diet, Nutri-
tion, Physical Activity, and Breast Cancer Survivors. 2014. Available at: www.wcrf.org/sites/
default/files/Breast-Cancer-Survivors-2014-Report.pdf. Accessed December 10, 2014. In;
2014.

World Cancer Research Fund International. Continuous Update Project Report: Diet, Nutri-
tion, Physical Activity, and Breast Cancer Survivors. 2014. Available at: www.werf.org/sites/
default/files/Breast-Cancer-Survivors-2014-Report.pdf. Accessed December 10, 2014. 2014.
Ju YH, Allred CD, Allred KF, Karko KL, Doerge DR, Helferich WG. Physiological concentrations
of dietary genistein dose-dependently stimulate growth of estrogen-dependent human breast
cancer (MCF-7) tumors implanted in athymic nude mice. J Nutr. 2001;131:2957-62.

Allred CD, Ju YH, Allred KF, Chang J, Helferich WG. Dietary genistin stimulates growth of
estrogen-dependent breast cancer tumors similar to that observed with genistein. Carcinogen-
esis. 2001;22:1667-73.

Ju YH, Doerge DR, Allred KF, Allred CD, Helferich WG. Dietary genistein negates the inhibi-
tory effect of tamoxifen on growth of estrogen-dependent human breast cancer (MCF-7) cells
implanted in athymic mice. Cancer Res. 2002;62:2474-7.

Ju YH, Doerge DR, Woodling KA, Hartman JA, Kwak J, Helferich WG. Dietary genistein
negates the inhibitory effect of letrozole on the growth of aromatase-expressing estrogen-
dependent human breast cancer cells (MCF-7Ca) in vivo. Carcinogenesis. 2008;29:2162-8.
Shike M, Doane AS, Russo L, et al. The effects of soy supplementation on gene expression in
breast cancer: a randomized placebo-controlled study. J Natl Cancer Inst. 2014;106.
Manson JE, Chlebowski RT, Stefanick ML, 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;310:1353-68.

Lambrinoudaki I. Progestogens in postmenopausal hormone therapy and the risk of breast
cancer. Maturitas. 2014;77:311-7.

Helferich WG, Andrade JE, Hoagland MS. Phytoestrogens and breast cancer: a complex story.
Inflammopharmacology. 2008;16:219-26.

Onoda A, Ueno T, Uchiyama S, Hayashi S, Kato K, Wake N. Effects of S-equol and natural
S-equol supplement (SE5-OH) on the growth of MCF-7 in vitro and as tumors implanted into
ovariectomized athymic mice. Food Chem Toxicol. 2011;49:2279-84.

Continved on pg. 6

, and is an adjunct professor at Loma Linda University.

His research focuses on the health effects of soyfoods and soybean components. He is chairman of The Soy Connection Editorial Board and executive

director of the Soy Nutrition Institute.



http://wwwaicrorg/cancer-research-update/november_21_2012/cru-soy-safe.html
http://wwwaicrorg/cancer-research-update/november_21_2012/cru-soy-safe.html
http://www.wcrf.org/sites/default/files/Breast-Cancer-Survivors-2014-Report.pdf
http://www.wcrf.org/sites/default/files/Breast-Cancer-Survivors-2014-Report.pdf
http://www.wcrf.org/sites/default/files/Breast-Cancer-Survivors-2014-Report.pdf

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

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;16:745-60.

Wu AH, Spicer D, Garcia A, et al. Double-blind randomized 12-month soy intervention had no
effects on breast MRI fibroglandular tissue density or mammographic density. Cancer Prev Res
(Phila). 2015;8:942-51.

Hargreaves DF, Potten CS, Harding C, et al. Two-week dietary soy supplementation has an
estrogenic effect on normal premenopausal breast. J Clin Endocrinol Metab. 1999;84:4017-24.

Sartippour MR, Rao JY, Apple S, et al. A pilot clinical study of short-term isoflavone supplements
in breast cancer patients. Nutr Cancer. 2004;49:59-65.

Palomares MR, Hopper L, Goldstein L, Lehman CD, Storer BE, Gralow JR. Effect of soy isofla-
vones on breast proliferation in postmenopausal breast cancer survivors. Breast Cancer Res
Treatment. 2004;88 (Suppl 1):4002 (Abstract).

Cheng G, Wilczek B, Warner M, Gustafsson JA, Landgren BM. Isoflavone treatment for acute
menopausal symptoms. Menopause. 2007;14:468-73.

Khan SA, Chatterton RT, Michel N, et al. Soy isoflavone supplementation for breast cancer risk
reduction: A randomized phase Il trial. Cancer Prev Res (Phila). 2012;5:309-19.

Conner P, Christow A, Kersemaekers W, et al. A comparative study of breast cell proliferation
during hormone replacement therapy: effects of tibolon and continuous combined estrogen-
progestogen treatment. Climacteric. 2004;7:50-8.

Conner P, Skoog L, Soderqvist G. Breast epithelial proliferation in postmenopausal women
evaluated through fine-needle-aspiration cytology. Climacteric. 2001;4:7-12.

Conner P, Soderqvist G, Skoog L, et al. Breast cell proliferation in postmenopausal women
during HRT evaluated through fine needle aspiration cytology. Breast Cancer Res Treat.
2003;78:159-65.

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 Epi-
demiology study. Breast Cancer Res Treat. 2009;118:395-405.

Caan BJ, Natarajan L, Parker B, et al. Soy food consumption and breast cancer prognosis.
Cancer Epidemiol Biomarkers Prev. 2011;20:854-8.

Shu XO, Zheng Y, Cai H, et al. Soy food intake and breast cancer survival. JAMA.
2009;302:2437-43.

Kang X, Zhang Q, Wang S, Huang X, Jin S. Effect of soy isoflavones on breast cancer recur-
rence and death for patients receiving adjuvant endocrine therapy. CMAJ. 2010;182:1857-62.

Zhang YF, Kang HB, Li BL, Zhang RM. Positive effects of soy isoflavone food on survival of breast
cancer patients in China. Asian Pacific journal of cancer prevention: APJCP. 2012;13:479-82.

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 Pacific journal of cancer prevention : APJCP.
2013;14:2407-12.

Nechuta SJ, Caan BJ, Chen WY, 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;96:123-32.

Du M, Yang X, Hartman JA, et al. Low-dose dietary genistein negates the therapeutic effect of
tamoxifen in athymic nude mice. Carcinogenesis. 2012;33:895-901.

Divi RL, Doerge DR. Inhibition of thyroid peroxidase by dietary flavonoids. Chem Res Toxicol.
1996;9:16-23.

Divi RL, Chang HC, Doerge DR. Anti-thyroid isoflavones from soybean: isolation, characteriza-
tion, and mechanisms of action. Biochem Pharmacol. 1997;54:1087-96.

Chang HC, Doerge DR. Dietary genistein inactivates rat thyroid peroxidase in vivo without an
apparent hypothyroid effect. Toxicol Appl Pharmacol. 2000;168:244-52.

Chang HC, Churchwell MI, Delclos KB, Newbold RR, Doerge DR. Mass spectrometric
determination of genistein tissue distribution in diet-exposed Sprague-Dawley rats. J Nutr.

2000;130:1963-70.

Shepard TH, Gordon EP, Kirschvink JF, Mclean CM. Soybean goiter. New Engl J Med.
1960;262:1099-103.

Hydovitz JD. Occurrence of goiter in an infant on a soy diet. New England J Medicine.
1960,262:351-3.

Tonstad S, Jaceldo-Siegl K, Messina M, Haddad E, Fraser GE. The association between soya
consumption and serum thyroid-stimulating hormone concentrations in the Adventist Health
Study-2. Public Health Nutr. 2016;19:1464-70.

Sathyapalan T, Manuchehri AM, Thatcher NJ, et al. The effect of soy phytoestrogen supplemen-
tation on thyroid status and cardiovascular risk markers in patients with subclinical hypothyroid-
ism: a randomized, double-blind, crossover study. J Clin Endocrinol Metab. 2011;96:1442-9.

Doerge DR, Sheehan DM. Goitrogenic and estrogenic activity of soy isoflavones. Environ
Health Perspect. 2002;110 Suppl 3:349-53.

Fitzpatrick M. Soy formulas and the effects of isoflavones on the thyroid. N Z Med J.
2000;113:24-6.

Bell DS, Ovalle F. Use of soy protein supplement and resultant need for increased dose of levo-
thyroxine. Endocr Pract. 2001;7:193-4.

Conrad SC, Chiu H, Silverman BL. Soy formula complicates management of congenital hypo-

thyroidism. Arch Dis Child. 2004;89:37-40.

Messina M, Redmond G. Effects of soy protein and soybean isoflavones on thyroid func-
tion in healthy adults and hypothyroid patients: a review of the relevant literature. Thyroid.
2006;16:249-58.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

108.

104.

105.

106.

107.

108.

109.

110.

1.

12.

113.

114.

15.

116.

Bitto A, Polito F, Atteritano M, et al. Genistein aglycone does not affect thyroid function: results
from a three-year, randomized, double-blind, placebo-controlled trial. J Clin Endocrinol Metab.

2010;95:3067-72.

Alekel DL, Genschel U, Koehler KJ, et al. Soy Isoflavones for Reducing Bone Loss study: effects
of a 3-year trial on hormones, adverse events, and endometrial thickness in postmenopausal
women. Menopause. 2015;22:185-97.

Poirier LA, Doerge DR, Gaylor DW, et al. An FDA review of sulfamethazine toxicity. Regul
Toxicol Pharmacol. 1999;30:217-22.

Sosvorova L, Miksatkova P, Bicikova M, Kanova N, Lapcik O. The presence of monoiodinated
derivates of daidzein and genistein in human urine and its effect on thyroid gland function. Food
Chem Toxicol. 2012;50:2774-9.

Liel Y, Harman-Boehm I, Shany S. Evidence for a clinically important adverse effect of fiber-
enriched diet on the bioavailability of levothyroxine in adult hypothyroid patients. J Clin Endo-
crinol Metab. 1996;81:857-9.

Chiu AC, Sherman Sl. Effects of pharmacological fiber supplements on levothyroxine absorp-
tion. Thyroid. 1998;8:667-71.

Shakir KM, Chute JP, Aprill BS, Lazarus AA. Ferrous sulfate-induced increase in requirement for
thyroxine in a patient with primary hypothyroidism. South Med J. 1997;90:637-9.

Liel Y, Sperber AD, Shany S. Nonspecific intestinal adsorption of levothyroxine by aluminum
hydroxide. Am J Med. 1994;97:363-5.

Sperber AD, Liel Y. Evidence for interference with the intestinal absorption of levothyroxine
sodium by aluminum hydroxide. Arch Intern Med. 1992;152:183-4.

Sherman $I, Tielens ET, Ladenson PW. Sucralfate causes malabsorption of L-thyroxine. Am J
Med. 1994;96:531-5.

Siraj ES, Gupta MK, Reddy SS. Raloxifene causing malabsorption of levothyroxine. Arch Intern
Med. 2003;163:1367-70.

Rosenberg R. Malabsorption of thyroid hormone with cholestyramine administration. Conn
Med. 1994;58:109.

Harmon SM, Seifert CF. Levothyroxine-cholestyramine interaction reemphasized. Ann Intern
Med. 1991;115:658-9.

Zeitler P, Solberg P. Food and levothyroxine administration in infants and children. J Pediatr.
2010;157:13-4.

Bennetts HW, Underwood EJ, Shier FL. A specific breeding problem of sheep on subterranean
clover pastures in Western Australia. Aust J Agric Res. 1946,22:131-8.

Bradbury RB, White DR. Estrogen and related substances in plants. In: Harris RS, Marrian GF,
Thimann KV, eds. Vitam Horm. New York: Academic Press; 1954:207-30.

Lundh TJ-O, Petterson HL, Martinsson KA. Comparative levels of free and conjugated plant
estrogens in blood plasma of sheep and cattle fed estrogenic silage. J Agric Food Chem.

1990;38:1530-4.

Setchell KD, Gosselin SJ, Welsh MB, et al. Dietary estrogens--a probable cause of infertility and
liver disease in captive cheetahs. Gastroenterology. 1987;93:225-33.

Meena R, Supriya C, Pratap Reddy K, Sreenivasula Reddy P. Altered spermatogenesis, ste-
roidogenesis and suppressed fertility in adult male rats exposed to genistein, a non-steroidal
phytoestrogen during embryonic development. Food Chem Toxicol. 2016,;99:70-7.

Seppen J. A diet containing the soy phytoestrogen genistein causes infertility in female rats
partially deficient in UDP glucuronyltransferase. Toxicol Appl Pharmacol. 2012.

Cederroth CR, Auger J, Zimmermann C, Eustache F, Nef S. Soy, phyto-oestrogens and male
reproductive function: a review. Int J Androl. 2010;33:304-16.

Hooper L, Ryder JJ, Kurzer MS, et al. Effects of soy protein and isoflavones on circulating
hormone concentrations in pre- and post-menopausal women: a systematic review and meta-
analysis. Hum Reprod Update. 2009;15:423-40.

Urpi-Sarda M, Morand C, Besson C, et al. Tissue distribution of isoflavones in ewes after con-
sumption of red clover silage. Arch Biochem Biophys. 2008;476:205-10.

Setchell KD, Brown NM, Lydeking-Olsen E. The clinical importance of the metabolite equol-a
clue to the effectiveness of soy and its isoflavones. J Nutr. 2002;132:3577-84.

Rowland I, Faughnan M, Hoey L, Wahala K, Williamson G, Cassidy A. Bioavailability of phyto-
oestrogens. Br J Nutr. 2003;89 Suppl 1:545-58.

Rowland IR, Wiseman H, Sanders TA, Adlercreutz H, Bowey EA. Interindividual variation in
metabolism of soy isoflavones and lignans: influence of habitual diet on equol production by
the gut microflora. Nutr Cancer. 2000;36:27-32.

Redmon JM, Shrestha B, Cerundolo R, Court MH. Soy isoflavone metabolism in cats compared
with other species: urinary metabolite concentrations and glucuronidation by liver microsomes.
Xenobiotica. 2016;46:406-15.

Kurzer MS. Hormonal effects of soy in premenopausal women and men. J Nutr.
2002;132:570S-38.

Vanegas JC, Afeiche MC, Gaskins AJ, et al. Soy food intake and treatment outcomes of women
undergoing assisted reproductive technology. Fertil Steril. 2015;103:749-55 e2.

Chavarro JE, Minguez-Alarcon L, Chiu YH, et al. Soy intake modifies the relation between uri-
nary bisphenol A concentrations and pegnancy outcomes among women undergoing assisted
reproduction. J Clin Endocrinol Metab. 2016;101:1082-90.

Casini ML, Gerli S, Unfer V. An infertile couple suffering from oligospermia by partial sperm
maturation arrest: can phytoestrogens play a therapeutic role2 A case report study. Gynecol
Endocrinol. 2006;22:399-401.



The health impacts of dietary fat and carbohydrate are hotly debated
topics. Although health authorities are continuing to recommend that
saturated fat (SFA) intake be reduced from current levels there has
been recent controversy about the relationship between SFA and
coronary heart disease (CHD) risk.

This controversy exists in part because it is now recognized that the
macronutrient that replaces saturated fat greatly influences CHD
risk. For example, when polyunsaturated fat (PUFA) replaced SFA,
an analysis of over 130,000 men and women who were followed
for as long as 32 years found that CHD risk was reduced by 25%.
However, when refined carbohydrate and sugars replaced saturated
fat, risk was not reduced.! Unfortunately, in their attempt to decrease
SFA intake, many Americans increased their intake of refined
carbohydrate.

The coronary benefit of PUFA replacing SFA in the diet is largely
attributed to the reduction in LDL-cholesterol that results.
However, new research suggests that the benefit of PUFA
is not limited to this one metric as a recently published
meta-analysis found pronounced benefits of PUFA on
glycemic control.?

The analysis in question involved 102 controlled trials,
including 239 diet arms and 4,220 adults. Using
multiple-treatment meta-regression, Imamura et
al.? estimated the dose-response effects of iso-
caloric replacements between SFA,
monounsaturated fat (MUFA),
PUFA and carbohydrate,
adjusted for protein, trans
fat, and dietary fiber.

The key findings from this analysis are highlighted below:

Replacing 5% energy from carbohydrate with SFA had no signifi-
cant effect on fasting blood glucose, but lowered fasting insulin.

Replacing carbohydrate with MUFA lowered glycosylated hemo-
globin and insulin resistance.

Replacing carbohydrate with PUFA significantly lowered glyco-
sylated hemoglobin and fasting insulin.

Replacing SFA with PUFA significantly lowered glucose, glycosyl-
ated hemoglobin, C-peptide and insulin resistance.

PUFA significantly improved insulin secretion capacity whether
replacing carbohydrate, SFA or MUFA.

Not surprisingly, given the above findings, Imamura et al.?

concluded that their meta-analysis “provides evidence that

dietary macronutrients have diverse effects on glucose-insu-

lin homeostasis. In comparison to carbohydrate, SFA, or

MUFA, most consistent favorable effects were seen with

PUFA, which was linked to improved glycaemia, insulin
resistance, and insulin secretion capacity.” =)
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Makes 24 servings Makes 12 servings

Ingredients Salad

3 cups boiling water 2 large heads iceberg leftuce,
shredded

2 cups texturized soy protein (TSP)

B .o e, R 3 medium red onions, thinly sliced

3 cups onions, chopped 3 quarts bean sprouts

9 medium tomatoes, cut into

3 cups green peppers, chopped V2 inch cubes

1 tabl lic, minced
DI O "R 3 pounds Silken tofu, cut info %2 inch cubes

1 tablespoon soybean ol (vegetable oil 1%2 pound canned red salmon or light tuna

10 ounces canned diced tomatoes, including liquid | . ) )
3 cups watercress (3 ounces), cut into 1-inch pieces (optional)

1%2 quart canned tomato sauce

4 ounces canned green chilies, diced (/2 cup) Rressigg

3
R e R Y4 teaspoons bottled hot pepper sauce

2 teaspoons salt 1 cup soy sauce

. : .
1 tablespoon jalapeno peppers, minced 1% cupisoybeanieil (vegetable ol

: . .
o - 1%2 cup green onions, minced

9 cloves garlic, mashed

4 1
Instructions 1%2 teaspoon sugar

1. In alarge bowl, pour boiling water over soy protein.

2. In a 14-quart pot, sauté turkey, onions, peppers and garlic strutiins

in oil over medium high heat until turkey is no longer pink. 1. For buffets, layer salad ingredients in order of
listing in a large shallow bowl or serving platter.
Just before serving, heat ingredients for Warm
Soy Sauce Dressing. Toss salad and serve.

3. Add rehydrated soy protein and remaining ingredients. Bring
to a boil; reduce heat and simmer uncovered for 45 minutes.

4. Serve with assorted condiments such as shredded low fat

. . 2. For a sit-down meal, toss salad and serve about
cheddar cheese, yogurt, sour cream or minced onion.

2 cups per serving. Garnish with choice of cherry
tomatoes, sliced red onions, sweet red or yellow
Nutrition Per Serving: 97 calories, 16.0 gm protein, 7.5 gm peppers, sugar pea pods or sliced cucumbers.
carbohydrates, 1.3 mg fat, 27 mg cholesterol, 144 gm sodium,

3.1 gm dietary fib
MY Nutrition Per Serving (about 2 cups): 395.2 calories, 29.2 gm

protein, 26.6 gm carbohydrates, 21.1 gm fat, 24.9 mg cholesterol,
1.0 gm saturated fat, 1787 mg sodium, 6.2 gm dietary fiber.

EYy®CC

Follow The Soy Connection on your favorite site!
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