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Abstrakty odbornych publikacii:
Developmental effects of dietary phytoestrogens in Sprague-Dawley rats

and interactions of genistein and daidzein with rat estrogen receptors
alpha and beta in vitro.

Casanova M, You L, Gaido KW, Archibeque-Engle S, Janszen DB, Heck HA.
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Soy isoflavone supplements antagonize reproductive behavior and
estrogen receptor alpha- and beta-dependent gene expression in the
brain.
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Effect of estradiol and soy phytoestrogens on choline acetyltransferase
and nerve growth factor mRNAs in the frontal cortex and hippocampus
of female rats.

"1 l14< @ > A

Pan Y, Anthony M, Clarkson TB.



%) 1 ] *  x
= 141 1 h 41 1 3 1 L/ 1$ 1 5 % 4
o - 12 $1 5 ¢ 169 &)- #l !

44 4 $ 2! 3" 8 o0l = $ $I" 0 [
21 3 I 511 3 ? 0" 1 $ 4 ! BCH ! 1% "
4" 1'$ <1. BC! 51 # ; 0 0 ! 1! 51
t 5 ! 5 ! <1'! 51 ¢ 5 ! 5

"4 '$ .-t 'A5 ( #! %0 oo Thgl [ 44 4 51

14" & 5 1 5% ! ! ! 51

$ ¢ "% ! 1 $ 4 41 5 BC <1$' 4.

44 4 g 1 k1! ! $ ¢ "% 1)69 &)- 2

! BC k )69 &)- 2 <1$' 451 ! 05 1 BC
$ 4. - &)- 2 5! $ ¢ "% ! # ! 1 <1 ! [
0! 1 41 BC! ! 0! [N 1 51 # ! $ ! $! 4
g = &)- 2 #l ! it B! 44 4 t0 "%
Q! Il Our data suggest that soy phytoestrogens may function as estrogen agonists

in requlating ChAT and NGF mRNAs in the brain of female rats.

Influence of perinatal genistein exposure on the development of MNU-
induced mammary carcinoma in female Sprague-Dawley rats.
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Neurobehavioral actions of coumestrol and related isoflavonoids in
rodents.
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Cross-species and interassay comparisons of phytoestrogen action.
Whitten PL, Patisaul HB.
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4 . In vivo data show that phytoestrogens have a wide range of biologic effects at doses and

plasma concentrations seen with normal human diets. Significant in vivoresponses have been
observed in animal and human tests for bone, breast, ovary, pituitary, vasculature, prostate, and
serum lipids. The doses reported to be biologically active in humans (0.4--10 mg/kg body

weight/day) are lower than the doses generally reported to be active in rodents (10--100 mg/kg

body weight/day), although some studies have reported rodent responses at lower doses.
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Placental transfer of the soy isoflavone genistein following dietary and
gavage administration to Sprague Dawley rats.
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Mass spectrometric determination of Genistein tissue distribution in
diet-exposed Sprague-Dawley rats.
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Genistein exerts estrogen-like effects in male mouse reproductive tract.
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Maternal exposure to genistein during pregnancy increases carcinogen-
induced mammary tumorigenesis in female rat offspring.
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A high estrogenic environment in utero may increase subsequent breast cancer risk. 5
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results suggest that a maternal exposure to subcutaneous administration of genistein can
increase mammary tumorigenesis in the offspring, mimicking the effects of in utero estrogenic
exposures. Further, increased ER protein levels and reduced PKC activity in the mammary gland
may be involved in increasing susceptibility to carcinogen-induced mammary tumorigenesis in
rats exposed to genistein in utero.

Enhancement of experimental colon cancer by genistein.
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Rao CV, Wang CX, Simi B, Lubet R, Kelloff G, Steele V, Reddy BS.
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p53, mutations, and apoptosis in genistein-exposed human
lymphoblastoid cells.
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Placental transfer of the soy isoflavone genistein following dietary and
gavage administration to Sprague Dawley rats.
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$ $" ! 5 "o 5 1. Fetal brain contained predominately
genistein aglycone at levels similar to those in the maternal brain. These studies show that
genistein aglycone crosses the rat placenta and can reach fetal brain from maternal serum
genistein levels that are relevant to those observed in humans.

Maternal exposure to genistein during pregnancy increases carcinogen-
induced mammary tumorigenesis in female rat offspring.
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A high estrogenic environment in utero may increase subsequent breast cancer risk. 5
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" I . The results indicate that in utero exposure to genistein, but not to
zearalenone, dose-dependently increased the incidence of DMBA-induced mammary tumors,

when compared with the controls. 13 5 ! ! 51 [
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# 41 $. Our results suggest that a maternal exposure to subcutaneous administration of
genistein can increase mammary tumorigenesis in the offspring, mimicking the effects of in
utero estrogenic exposures. Further, increased ER protein levels and reduced PKC activity in the
mammary gland may be involved in increasing susceptibility to carcinogen-induced mammary
tumorigenesis in rats exposed to genistein in utero.

Combined effects of dietary phytoestrogen and synthetic endocrine-
active compound on reproductive development in Sprague-Dawley rats:
genistein and methoxychlor.
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the exposed female offspring was the only observed effect of genistein at 300 ppm. Exposure to
800 ppm genistein or 800 ppm methoxychlor caused accelerated VO and also altered estrous

cyclicity toward persistent estrus in the female offspring. The estrogenic responses to genistein
and methoxychlor administered together were apparently accumulative of the effects associated

with each compound alone. @ " 150 $ ) "4 4 4 1 ==
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indicate that phytoestrogens are capable of altering the toxicological behaviors of other EACs,
and the interactions of these compounds may involve complexities that are difficult to predict
based on their in vitro steroid receptor reactivities.

Effects of dietary genistein exposure during development on male and
female CD (Sprague-Dawley) rats.
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produced effects in multiple estrogen-sensitive tissues in males and females that are generally

consistent with its estrogenic activity. These effects occurred within exposure ranges achievable
in humans.

Uterine Adenocarcinoma in Mice Treated Neonatally with Genistein
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The developing fetus is uniquely sensitive to perturbation with estrogenic chemicals.
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of uterine adenocarcinoma was 35% for genistein and 31% for DES. These data suggest that
genistein is carcinogenic if exposure occurs during critical periods of differentiation. Thus, the
use of soy-based infant formulas in the absence of medical necessity and the marketing of soy
products designed to appeal to children should be closely examined.

Incidence of squamous neoplasia of the cervix and vagina in women
exposed prenatally to diethylstilbestrol (United States).

! 0 [N A *A 4% ++ ) 2. Hatch EE. Herbst AL. Hoover RN. Noller
KL. Adam E. Kaufman RH. Palmer JR. Titus-Ernstoff L. Hyer M. Hartge P. Robboy SJ.

Abstract

OF 2 Women exposed prenatally to diethylstibestrol (DES) have an excess risk of clear-cell

adenocarcinoma of the vagina and cervixi 0 i L 4
o 4 14 # n "5 2 $ 1t 2 43% % 9
? 4 ¢ $ ! $5 4 41 71 .

@ _ 1 41 $ A 71 4 * 4 $ I'5 ¢ 5 41
"ol A t14 $" #! $ P s 9l ? I 4 4
D # % ! b 1 $! " 5 4 21 ( &&

- # 12 = Sl $h U P21 .
& && - $71 4 2! 4 h0 % 9%
b5 .. A= g $ " 0" o ¢#"
"4 ! # & ( 5! $ 15 Pt ! 4 &&
z #1 4 15 *5 (¢ 1 41 5 AL "5 #
2 2 7 12 ! ! h 41 $ 4! "

The findings support an association between in-utero DES exposure and high-grade

sgquamous neoplasial $ 1t ! 2 ! $ $71 4 5
41 # 0 4 "l .

The effect of neonatal exposure to diethylstilbestrol, coumestrol, and
beta-sitosterol on pituitary responsiveness and sexually dimorphic
nucleus volume in the castrated adult rat.
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The phytoestrogen genistein induces thymic and immune changes: A
human health concern?
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Use of soy-based infant formulas and soyl/isoflavone supplements has aroused concern because
of potential estrogenic effects of the soy isoflavones genistein and daidzein.8 ! 5 5
.8 f 21! 3 41 1 4 2 ! "
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suppression of humoral immunity. Genistein injected at 8 mg/kg per day produced serum
genistein levels comparable to those reported in soy-fed human infants, and this dose caused
significant thymic and immune changes in mice. Critically, dietary genistein at concentrations
that produced serum genistein levels substantially less than those in soy-fed infants produced
marked thymic atrophy. These results raise the possibility that serum genistein concentrations
found in soy-fed infants may be capable of producing thymic and immune abnormalities, as
suggested by previous reports of immune impairments in soy-fed human infants.



The phytoestrogen beta-sitosterol alters the reproductive endocrine
status of goldfish.
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Breast feeding and insulin dependent diabetes mellitus in children
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The substitution of soy-based formulas for milk-based formulas is not advised for either
general or high-risk infant feeding practices because of animal studies linking the
ingestion of soy protein intake to the development of diabetes.

Wood-derived estrogens: studies in vitro with breast cancer cell lines
and in vivo in trout.
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Estrogen-specific 17 beta-hydroxysteroid oxidoreductase type 1 (E.C.
1.1.1.62) as a possible target for the action of phytoestrogens.
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Phytosterols in Aortic Tissue in Adults and Infants.
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Adverse effects of phytoestrogens-7. Effect of beta-sitosterol treatment
on follicular development, ovarian structure and uterus in the immature
female sheep.
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Masculinization of female mosquitofish by exposure to plant sterols and
Mycobacterium smegmatis.
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Goitrogenic and estrogenic activity of soy isoflavones.
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The effect of neonatal exposure to diethylstilbestrol, coumestrol, and
beta-sitosterol on pituitary responsiveness and sexually dimorphic
nucleus volume in the castrated adult rat.
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Effects of the dietary phytoestrogens daidzein and genistein on the
incidence of vulvar carcinomas in 129/J mice.
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Effects of soy phytoestrogens genistein and daidzein on breast cancer
growth.
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existing breast tumor growth and antagonize the effects of tamoxifen. Women with current or
past breast cancer should be aware of the risks of potential tumor growth when taking soy
products.

Infant feeding with soy formula milk: effects on the testis and on blood
testosterone levels in marmoset monkeys during the period of neonatal
testicular activity.
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0 $$! 4 . SMA-fed males had mean testosterone levels of 2.8-3.1 ng/ml, typical of the
'neonatal testosterone rise', whereas SFM-fed males exhibited consistently lower mean levels
(1.2-2.6 ng/ml); paired comparison in SMA-and SFM-fed co-twins at day 35-45 revealed 53-70%
lower levels in 11 of 13 co-twins fed with SFM (P = 0.004). Further evidence for suppression of
testosterone levels in SFM-fed males came from comparison of the frequency of low
testosterone levels (<0.5 ng/ml). In historical controls aged 35-45 days, two out of 22 values were
<0.5 ng/ml, a similar frequency as found in control SMA-fed males (one out of 15 values <0.5

ng/ml). In contrast, 12 out of 15 values for SFM-fed males were <0.5 ng/ml (P < 0.001). 15
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content of the SFM brand used, intake of isoflavones was estimated at 1.6-3.5 mg/kg/day in the
SFM-fed marmosets which is 40-87% of that reported in 4 month human infants fed on a 100%
SFM diet. It is therefore considered likely that similar, or larger, effects to those shown here in
marmosets may occur in human male infants fed with SFM. Whether the changes described
result in longer-term effects is under investigation.

The effect of phytoestrogens on the female genital tract.
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#l . This review will discuss the evidence from both animal studies and humans for an

effect of these ubiquitous compounds on the development of the human female genital tract, in
addition to prolonging the menstrual cycle, alleviating symptoms of the menopause, and
protecting against the development of endometrial carcinoma.

Some Take Home Messages

Environmental oestrogens have been implicated in the pathogenesis of hormonally treated
cancers (such as breast and prostate cancer), male infertility, and abnormalities of the male and
female reproductive tracts.

Environmental oestrogens may be derived from plants (phytoestrogens), pharmaceuticals, or
other synthetic compounds not originally intended to have oestrogenic activity.

Exposure to these compounds results in structural and functional abnormalities in the female
genital tract of fish, rodents, and livestock.

The age at first exposure and the duration of exposure are important, neonatal exposure having
the potential to produce lasting morphological abnormalities and a persistent (gonad
independent) oestrous state.

The human diet is rich in phytoestrogens, and such compounds are also present in soy based
infant formulas, which may be a cause for concern.



To date, there is little evidence that such compounds affect human female genital tract
development or fertility, probably because of the ubiquitous nature of such compounds in the
environment and a lack of investigation, rather than the absence of a correlation.

Dietary genistein negates the inhibitory effect of tamoxifen on growth of
estrogen-dependent human breast cancer (MCF-7) cells implanted in
athymic mice.
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negated/overwhelmed the inhibitory effect of TAM on MCF-7 tumor growth, lowered E2 level in
plasma, and increased expression of E-responsive genes (e.g., pS2, PR, and cyclin D1).
Therefore, caution is warranted for postmenopausal women consuming dietary genistein while
on TAM therapy for E-responsive breast cancer.

Physiological concentrations of dietary genistein dose-dependently
stimulate growth of estrogen-dependent human breast cancer (MCF-7)
tumors implanted in athymic nude mice.
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Previously our laboratory has shown that the soy isoflavone, genistein, stimulates growth of

human breast cancer (MCF-7) cells in vivo and in vitro. " 1 4 " #
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1 $$3 . In conclusion, dietary treatment with genistein at physiological concentrations
produces blood levels of genistein sufficient to stimulate estrogenic effects, such as breast
tumor growth, cellular proliferation and pS2 expression in athymic mice in a dose-responsive
manner similar to that seen in vitro.

Dietary genistin stimulates growth of estrogen-dependent breast cancer
tumors similar to that observed with genistein.
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The estrogenic soy isoflavone, genistein, stimulates growth of estrogen-dependent human
breast cancer (MCF-7) cells in vivo. 6 $" 4 41
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3 [ 141 ¢ . Dietary genistin resulted in increased tumor growth,
pS2 expression and cellular proliferation similar to that observed with genistein. ! $
51 5 #l £$ $ . When mice were placed on isoflavone free
diets, tumors regressed over a span of 9 weeks. ) 5 5# 2" 5 !
0 t$ $ 1 $ 21 .= 4 2
! 2! % $" i1 $ 0%
. < 2 # oo
213 $ . In summary, the glycoside genistin, like the aglycone genistein,
can stimulate estrogen-dependent breast cancer cell growth in vivo. Removal of genistin or
genistein from the diet caused tumors to regress.

Soy diets containing varying amounts of genistein stimulate growth of
estrogen-dependent (MCF-7) tumors in a dose-dependent manner.
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We have demonstrated that the isoflavone, genistein, stimulates growth of estrogen-dependent

human breast cancer (MCF-7) cells in vivo .M. 8 K & % A A A Ak A.
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amounts of genistein increased estrogen-dependent tumor growth in a dose-dependent manner.
Cell proliferation was greatest in tumors of animals given estrogen or dietary genistein (150 and
300 ppm). 1 4! t4 5 ! I # $ "g +

++ 44 . Here we present new information that soy protein isolates containing increasing
concentrations of genistein stimulate the growth of estrogen-dependent breast cancer cells in
vivo in a dose-dependent manner.

Detection of phytoestrogens in samples of second trimester human
amniotic fluid.
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Foster WG, Chan S, Platt L, Hughes CL Jr.
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96.2% of second trimester amniotic fluid samples tested. The mean (+/- standard deviation (S.D.))
concentration of daidzein and genistein in amniotic fluid was 1.44 +/- 1.34 and 1.69 +/- 1.48 ng/ml
with maximum levels of 5.52 and 6.54 ng/ml, respectively. Second trimester amniotic fluid
contains quantifiable levels of dietary phytoestrogens and thus is a marker of mid pregnancy
fetal exposure.

Acute and chronic effects of genistein, tyrphostin and lavendustin A on
steroid synthesis in luteinized human granulosa cells.
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<- EB6& ,)7 Phytoestrogens, including genistein and other inhibitors of tyrosine kinases
(TKs), inhibit specific steroidogenic enzymes. This study was designed to compare the effects of
genistein, with two other TK inhibitors, on steroid synthesis in human granulosa luteal (GL) cells

and to identify which steroidogenic enzymes they may affect. @1 8 7 6D ¥ 0 #l
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) D, ) Genistein directly inhibits 3 and 17beta-hydroxysteroid dehydrogenase activity,
whilst tyrphostin has an acute stimulatory effect on aromatase activity. Over a longer time (24
and/or 48 h period), both TK inhibitors suppress steroid synthesis.

Neonatal exposure to genistein reduces expression of estrogen receptor
alpha and androgen receptor in testes of adult mice.
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f1& 4! 2 ! 5 ( ¢ . Our results exhibited that

the disruption of gene expression continued for long term such as 3 months after administration
of genistein, even if no effect was found at conventional reproductive-toxicological level. We
have shown that neonatal administration of weak estrogenic compound (genistein) affects male
reproductive organs at molecular levels in adulthood.

Dietary soy phytoestrogen effects on brain structure and aromatase in
Long-Evans rats.
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Lephart ED, Adlercreutz H, Lund TD.
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most commercial animal diets contain significant concentrations of phytoestrogens their
influence on brain structure should be considered.

The effect of isoflavone extract ingestion, as Trinovin, on plasma
steroids in normal men.
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Oxidative metabolism and genotoxic potential of major isoflavone
phytoestrogens.
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! 20 "4 0 . Hydroxylated metabolites of daidzein and genistein
have also been demonstrated in incubations with human hepatic microsomes and in the urine of
humans after ingestion of soy food. - $ ! 0 tg !

0 - 0" " 3 $ BLo4 020 ¢
41 2 # " 41 ! §! . Thus, oxidative metabolism

appears to be common among isoflavones and may have implications for their biological
activities. As genistein but not daidzein exhibits clastogenic activity in cultured mammalian
cells, the role of oxidative metabolism for the genotoxicity of isoflavones is of particular interest.

Reproductive effects in male and female rats of neonatal exposure to
genistein.
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dose level examined were lower than those of controls. $ t4! 4 4!



$#2$ 4 $51! # 0"$ ! . The number of females showing
estrous cycle irregularities was increased by genistein treatment. The fertility of female rats

exposed neonatally to genistein at 100 mg/kg was disrupted, 5 4 $
# gro") 141 [N ! ! 5! $ o
4 $ . Female rats exposed neonatally to genistein at 100 mg/kg showed
histopathologic changes in the ovaries and uterus, 5 ! 5 4 $
! $ . The results of this study indicate that early neonatal exposure to

genistein caused dysfunction of postpubertal reproductive performance as well as abnormal
development of gonads in female but not in male rats.

Developmental estrogenization and prostatic neoplasia.
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Santti R, Newbold RR, Makela S, Pylkkanen L, McLachlan JA.
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Neurobehavioral effects of dietary soy phytoestrogens.
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results indicate that consumption of dietary phytoestrogens resulting in very high plasma
isoflavone levels (in many cases over a relatively short interval of consumption in adulthood)
can significantly alter sexually dimorphic brain regions, anxiety, learning and memory. The
findings of these studies identify the biological actions of phytoestrogens, specifically
isoflavones and their metabolites, found in animal soy-containing diets on brain and behavior
and implicate the importance of phytoestrogens given the recognized significance of estrogens
in brain and neural disorders, such as Alzheimer's disease, especially in women.

Inactivation of thyroid peroxidase by soy isoflavones, in vitro and in
vivo.
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Estrogen and spermatogenesis.
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O'Donnell L, Robertson KM, Jones ME, Simpson ER.
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41 4 1'$ . This review highlights the ability of exogenous estrogen exposure

to perturb spermatogenesis and male fertility, as well as the emerging physiological role of
estrogens in male fertility, suggesting that, in this local context, estrogenic substances should
also be considered "male hormones."



The phenotype of the aromatase knockout mouse reveals dietary
phytoestrogens impact significantly on testis function.
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Robertson KM, O'Donnell L, Simpson ER, Jones ME.
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estrogen in spermatogenesis and shows that relatively low levels of dietary phytoestrogens
have a biological effect in the testis.

Hot flushes and other menopausal symptoms in relation to soy product
intake in Japanese women.
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Early exposure to genistein exerts long-lasting effects on the endocrine
and immune systems in rats.
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Klein SL, Wisniewski AB, Marson AL, Glass GE, Gearhart JP.
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Discussion: These data illustrate that exposure to genistein during pregnancy and lactation
exerts long-lasting effects on the endocrine and immune systems in adulthood. Whether
exposure to phytoestrogens during early development affects responses to infectious or
autoimmune diseases, as well as cancers, later in life requires investigation.

Exposure to Genistein During Gestation and Lactation Demasculinizes
the Reproductive System in Rats.
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Wisniewski AB, Klein SL, Lakshmanan Y, Gearhart JP.

",&" 1 Exposure to the phytoestrogen genistein (Indofine Chemical Co., Somerville, New

Jersey) can disrupt normal male sexual differentiation. ! 4! $
$ 4 ! 3 5
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1'$ 0 ! 4 " +. Males exposed to genistein had smaller

anogenital distance and testis size, and delayed preputial separation. Perinatal exposure to
genistein also caused long-term dysfunction in reproductive behavior, in which adult males
exposed to genistein were less likely to mount, intromit and ejaculate during mating tests. Males
exposed to genistein also had lower testosterone concentrations in adulthood. ) D, D
Perinatal genistein exposure results in transient and lasting alterations in masculinization of the
reproductive system. These results extend our knowledge of the effects of early genistein
exposure on male development and may have implications for human health in terms of
potential relationships of endocrine disrupters and urogenital abnormalities thought to be
increasing in incidence in boys and men.

The soya isoflavone content of rat diet can increase anxiety and stress
hormone release in the male rat.
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Hartley DE, Edwards JE, Spiller CE, Alom N, Tucci S, Seth P, Forsling ML, File SE.
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2 . Isoflavones form one of the main classes of phytoestrogens and have been found to

exert both oestrogenic and anti-oestrogenic effects on the central nervous system. The effects
have not been limited to reproductive behaviour, but include effects on learning and anxiety and
actions on the hypothalamo-pituitary axis. It is therefore possible that the soya content of diet
could have significant effects on brain and behaviour and be an important source of between-

laboratory variability. <>1 B1 . ! 5 1o 2 ! b5 # "
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" ! . Compared with the rats fed the iso-free diet, the rats fed the iso-150 diet
spent significantly less time in active social interaction and made a significantly lower
percentage of entries onto the open arms of the plus-maze, indicating anxiogenic effects in both
animal tests. The groups did not differ in their basal corticosterone concentrations, but the iso-
150 group had significantly elevated stress-induced corticosterone concentrations. Stress-
induced plasma vasopressin concentrations were also significantly elevated in the iso-150 diet
group compared with the iso-free rats. ) D, ) . Major changes in behavioural measures
of anxiety and in stress hormones can result from the soya isoflavone content of rat diet. These
changes are as striking as those seen following drug administration E 41
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Effects of Genistein Isoflavone (4',5',7-Trihydroxyisoflavone) and
Dexamethasone on Functional Characteristics of Spermatozoa.
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05 41 " - &' (4) higher doses of genistein, alone or in combination with dxm,

significantly interfered with percentage sperm motility and caused significant detachment of

sperm heads but did not cause morphological defects; and (5) higher doses of genistein caused

significant decrease in sperm acrosome reactivity with long duration of exposure. 2 5 #
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| findings suggest that chronic exposure of spermatozoa to high doses of genistein

could be associated with infertility problems through suppression/inhibition of AcR and sperm
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Cytotoxic potential of the phytochemical genistein isoflavone (4',5',7-
trihydroxyisoflavone) and certain environmental chemical compounds
on testicular cells.
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Kumi-Diaka J, Nguyen V, Butler A.

9 I - , 21 "7 41 i< B $ ¢DO! -! O Y7 2 b
# S 6 3 3k ! @ ¥
@ 6 455 ! 21 .91 4 ! t 41 51 4 11
14 # 4 1 t6h 3 % 0 16 5 3 6 5
"4 0 "5 ! 41 $ 2 0 "% D78
5 $! #! " " "4, - !
41 51 4 11 "o 14 $" ! "4 41 $
! 4 4 ! b $¢ ! " ?
4 4 ! L] " #1 4 4 . The results from the data

obtained demonstrated: i) that incubation of testis cells with each of the agents (Gn, dxm, naz)
alone and in two combinations (Gn-dxm, and Gn-naz) induced significant testicular cell death; ii)
that both genistein and dexamethasone mostly and significantly induced apoptotic cell death
while sodium azide induced necrotic cell death; iii) that addition of dexamethasone to genistein
demonstrated synergism in apoptosis on testis cells; and iv) that combination of naz with Gn
demonstrated synergism in necrosis on testis cells even though Gn alone did not induce

significant necrosis. "g % b %
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Influence of genistein (4',5,7-trihydroxyisoflavone) on the growth and
proliferation of testicular cell lines.
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growth and proliferation of testicular cells; ii) growth inhibition and proliferation is dose- and
exposure-time dependent; iii) there is significant difference in sensitivity of the different
testicular cells to genistein; iv) genistein induces apoptosis in testicular cells in a concentration-
dependent manner. 6 4 4 3 4 $
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Impact of exposure to endocrine disrupters in utero and in childhood on
adult reproduction.
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Recent reports have demonstrated a decline in human male reproductive health: high and
probably increasing prevalence of cryptorchidism and hypospadias, low and probably
decreasing semen quality, a rising incidence of testicular cancer and a growing demand for
assisted reproduction. $ 0 1 "0 " 4 #
" $ "h 1S "ol IS5 ¢ # ¢ 21
2! # . Wildlife experience and animal studies have provided evidence that fetal
or perinatal exposure to endocrine disrupters results in disturbed sexual differentiation and
urogenital malformations followed by decreased reproductive health in adult life. 4 !
125 $ 2 #! 05 4 1 ! 141 # #
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Regulation of male sex hormone levels by soy isoflavones in rats.
) ! I+ + 4+

Yi MA, Son HM, Lee JS, Kwon CS, Lim JK, Yeo YK, Park YS, Kim JS.

7 41 #- < $UHE" $4 (D) , 20 "8 Kt Kt
E !
2! 2 $$ "0 ( 5 511 (¢4 1
8521 4! 141 2 0" "0 ! < 4!
I 141 2 5 ! 2 & ! ! 78
"0 t 2 ! 5 0 4 ¥5 22 21! ¢
! 78 % # £ "0 ! t 2 4 2 ¢
! 51 2 $ $ . 141 b 4$ 75 "1 51 ¢ 5
5 "1 14 B 51 ¢ $ - " ! T+ =
4 14 2 ! ! . The study showed a reduction of plasma DHT along with

an increase in total plasma androgen in rats fed soy flour or semipurified isoflavones for 1 wk.
These results suggest that soy isoflavone intake may reduce plasma DHT level.

Dietary soy and increased risk of bladder cancer: the Singapore Chinese
Health Study.
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Sun CL, Yuan JM, Arakawa K, Low SH, Lee HP, Yu MC.
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statistically significantly related to an elevated risk of bladder cancer. & 2 5
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0 #1 ( g4l "ot 2 . The soyfood-bladder cancer risk association
did not differ significantly between men and women and was not explained by other dietary
factors. The soy-cancer relationship became stronger when the analysis was restricted to
subjects with longer (> or =3 years) duration of follow-up. 1'(C 5 $4 #!
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Phytoestrogen supplements for the treatment of hot flashes: the
Isoflavone Clover Extract (ICE) study: a randomized controlled trial.
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Tice JA, Ettinger B, Ensrud K, Wallace R, Blackwell T, Cummings SR.
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) 1C Clinical trials demonstrating increased risk of cardiovascular disease and breast
cancer among women randomized to hormone replacement therapy have increased interest in

other therapies for menopausal symptoms. 7 ! 44 $ t2 15 "
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410 $ 4. ) Db, ) Although the study provides some evidence for a

biological effect of Promensil, neither supplement had a clinically important effect on hot flashes
or other symptoms of menopause.

Dietary topoisomerase ll-poisons: contribution of soy products to infant
leukemia?
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Jan G. Hengstler, Carolin K. Heimerdinger1, llka B. Schiffer1, Susanne Gebhard1, Jens
Sagemiiller1, Berno Tanner2, Hermann M. Bolt3, Franz Oesch1
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( . Recently, some alarming studies have been published, suggesting that maternal
exposure to low doses of dietary topoisomerase Il poisons, including bioflavonoids such as
genistein or quercetin, may contribute to the development of infant leukemia: 44! " A+
it 5 "% ( -@b "4 0 ( -Db 2
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$! 2" $ 2 t 4 ! 4 $i . These observations are
relevant, since many foods contain topoisomerase lipoisons, predominantly soy and soy
products, but also coffee, wine, tea, cocoa, as well as some fruits and vegetables. 9 ! !

! # " 4 ! 4 1 1$ "1 2 1 |If the causal relationship
between dietary exposure to topoisomerase llpoisons and infant leukemia will be confirmed,
care should be taken to reduce exposure to critical foods during pregnancy. { 8M*1&D )E
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Effect of soy-derived isoflavones on hot flushes, endometrial thickness,
and the pulsatility index of the uterine and cerebral arteries.
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Penotti M, Fabio E, Modena AB, Rinaldi M, Omodei U, Vigano P.
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were administered 72 mg of soy-derived isoflavones or placebo under double-blind conditions.
The daily number of hot flushes was recorded in a diary. 1 ! ( 5 oo
! 2$ ! Pk ! [N | 10! 1 51
2 $7 44 1 ] . " o1l ¢ # K ! ( K I
4 " " . Both treatments led to a 40% reduction in the number of hot flushes. Soy-

derived isoflavones had no effect on endometrial thickness or the PI of the uterine and cerebral
arteries. The daily administration of 72 mg of soy-derived isoflavones is no more effective than

placebo in reducing hot flushes in postmenopausal women. It also has no effect on endometrial
thickness or the PI of the uterine and cerebral arteries.

Dietary supplements of soya flour lower serum testosterone
concentrations and improve markers of oxidative stress in men.
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Gardner-Thorpe D, O'Hagen C, Young |, Lewis SJ.
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Maternal exposure to potential inhibitors of DNA topoisomerase Il and
infant leukemia (United States): a report from the Children's Cancer
Group.
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Ross JA, Potter JD, Reaman GH, Pendergrass TW, Robison LL.
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been hypothesized that de novo infant leukemias may occur as a result of maternal exposure to
agents in diet and medications that inhibit DNA topoisomerase Il. ! 4 $ #
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-bD ! . However, within the AML stratum, there was a statistically significant positive

association (P trend = 0.04) with increasing consumption of DNA topoisomerase ll-inhibitor
containing foods (odds ratio [OR] = 9.8, 95 percent confidence interval [CI] = 1.1-84.8; OR = 10.2,

Cl = 1.1-96.4; for medium and high consumption, respectively). 14 4 !
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The phytoestrogens coumoestrol and genistein induce structural
chromosomal aberrations in cultured human peripheral blood
lymphocytes.

-1 . 90* +
Kulling SE, Rosenberg B, Jacobs E, Metzler M.
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I @. These results, together with previously published reports on the induction of
micronuclei and DNA strand breaks in cultured Chinese hamster V79 cells by COUM and GEN,
but not DAI, suggest that some but not all phytoestrogens have the potential for genetic toxicity.

Cell-transforming activity and mutagenicity of 5 phytoestrogens in
cultured mammalian cells.
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Tsutsui T, Tamura Y, Yagi E, Someya H, Hori |, Metzler M, Barrett JC.
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in SHE cells was elicited by all phytoestrogens, except, prunetin. The transforming activities
were ranked as follows: genistein > coumestrol > daidzein > biochanin A. Somatic mutations in
SHE cells at the Na(+)/K(+) ATPase and hprt loci were induced only by genistein, coumestrol, or
daidzein. Chromosome aberrations were induced by genistein or coumestrol, and aneuploidy in
the near diploid range was occurred by genistein or biochanin A. Genistein, biochanin A or
daidzein induced DNA adduct formation in SHE cells with the abilities: genistein > biochanin A >
daidzein. "! 5 $ 241 "¢ $ 4 . Our results provide evidence that
genistein, coumestrol, daidzein and biochanin A induce cell transformation in SHE cells and that
the transforming activities of these phytoestrogens correspond to at least 2 of the mutagenic
effects by each phytoestrogen, i.e., gene mutations, chromosome aberrations, aneuploidy or
DNA adduct formation, suggesting the possible involvement of mutagenicity in the initiation of
phytoestrogen-induced carcinogenesis.

A pilot study of the effects of phytoestrogen supplementation on
postmenopausal endometrium.
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Balk JL, Whiteside DA, Naus G, DeFerrari E, Roberts JM.
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blinded, randomized, placebo-controlled trial comparing the effects of 6 months of dietary

phytoestrogen supplementation versus placebo in postmenopausal women. !
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- . Hot flushes, night sweats, and vaginal dryness were significantly less severe at the final
week of the study compared with baseline in the placebo group. Insomnia was more common in
the treated group. There were no other statistically significant differences in symptoms or side
effects. CONCLUSION: Phytoestrogens did not cause stimulation of the endometrium. Insomnia
was more frequent over the 6-month study in the soy group, whereas hot flushes, night sweats,
and vaginal dryness improved from baseline in the placebo group but not in the soy group.

Soya phytoestrogens change cortical and hippocampal expression of
BDNF mRNA in male rats.
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File SE, Hartley DE, Alom N, Rattray M.
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reductions were found in brain-derived neurotrophic factor (BDNF) mRNA expression in the CA3
and CA4 region of the hippocampus and in the cerebral cortex in the rats fed the diet containing

phytoestrogens, compared with those on the soya-free diet. ) $ $
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Brain-derived neurotrophic factor is reduced in Alzheimer's disease.
<< & @ <! & . * * AL

Connor B, Young D, Yan Q, Faull RL, Synek B, Dragunow M.
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Consistent with this hypothesis, a reduction in BDNF mRNA expression has been observed in
human post-mortem Alzheimer's disease hippocampi. #! ! 2 § 0 12 5
5 ! ! <7)9 4! 1 41 2 4
! -3 1 44 4 41 ! $ ?

We observed a reduction in the intensity and number of BDNF-immunoreactive cell bodies within
both the Alzheimer's disease hippocampus and temporal cortex when compared to normal
tissue. These results support and extend previous findings that BDNF mRNA is reduced in the
human Alzheimer's disease hippocampus and temporal cortex, and suggest that a loss of BDNF
may contribute to the progressive atrophy of neurons in Alzheimer's disease.



Brain Aging and Midlife Tofu Consumption
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Lon R. White, MD, MPH,,,, Helen Petrovitch, MD,, G. Webster Ross, MD,, Kamal Masaki, MD,, John
Hardman, MD, James Nelson, MD, Daron Davis, MD and William Markesbery, MD
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& Poor cognitive test performance, enlargement of ventricles and low brain weight were
each significantly and independently associated with higher midlife tofu consumption. - !
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Conclusions: In this population, higher midlife tofu consumption was independently
associated with indicators of cognitive impairment and brain atrophy in late life.
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Aluminum and bone disorders: with specific reference to aluminum
contamination of infant nutrients.
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Koo WW, Kaplan LA.
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including human and whole cow milk have low Al, whereas highly processed infant formulas
with multiple additives, such as soy formula, preterm infant formula, and formulas for specific

disorders are heavily contaminated with Al. 8 " ! 310 -
$ ! ! $! ! -k " — ( " 1$ #1-
! . However, even with normal renal function, only 30-60% of an Al load from parenteral
nutrition is excreted in the urine, resulting in tissue accumulation of Al. V(- "
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0 [N ( 5 . To minimize tissue burden, Al content of infant nutrients should be
similar to "background"” levels, i.e., similar to whole milk (less than 50 micrograms/L).

Severe nutritional deficiencies in toddlers resulting from health food
milk alternatives.
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Carvalho NF, Kenney RD, Carrington PH, Hall DE.
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Hypocalcemic tetany in "alternative’ soy milk nutrition in the first months
of life

E -~ 1 )27 +A
Anil M, Demirakca S, Dotsch J, Kiess W.
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A 14 weeks old infant was admitted to the intensive care unit with life-threatening hypocalcemic-
hyperphosphatemic spasms. Hypocalcemia-hyperphosphatemia was found to have been caused
by feeding a high phosphate/ low calcium soy milk. The daily uptake of calcium was calculated
to have been 3.3-6 mmol that of phosphate 30 mmol. The parents strongly believed that soy milk
formulas were equivalent to breast milk and cow's milk formulas and lived on a strictly
vegetarian diet. 14" 5 i (%" . 82 7

& Do+ rero;m ! 3 e 2 7 41 " ! 2 14
Vegetarian feeding had led to life-threatening hypocalcemic hyperphosphatemic spasms in the
infant. We conclude that malnutrition and false nutritional beliefs have to be included as a
potential cause of early hypocalcemia in infants.

Manipulation of prenatal hormones and dietary phytoestrogens during
adulthood alter the sexually dimorphic expression of visual spatial
memory.
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Serum plant sterols as a potential risk factor for coronary heart
disease.

@ O Lo+ 7 . Sudhop T, Gottwald BM, von Bergmann K.

Department of Clinical Pharmacology, University of Bonn, Bonn, Germany. In patients with the
inherited disease of phytosterolemia, elevated concentrations of plant sterols (eg, campesterol
and sitosterol) have been implicated as a risk factor for premature atherosclerosis. =
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5 " 4 141 4 2 ¢ " " S $ ! 2 ¢1 87.D4 41 %
NN E: 1 51 410 0 $! 4 .Patients with a positive family history for

CHD had significant higher plasma levels of campesterol (.50 +/-.17 v.38 +/-.16 mg/dL; P =.011),
sitosterol (.40 +/-.11 v.31 +/-.11 mg/dL; P =.004) and their ratios to cholesterol. Lathosterol,
desmosterol, cholestanol, and their ratios to cholesterol were not significantly different. —

g 21 -) B- " 5 # # P erIgr ! ] ¥ 5

4 41 D7D % $ "4 41 87D ! ! ¥0 confirmed a
strong influence of plant sterols. These findings support the hypothesis that plant sterols might
be an additional risk factor for CHD.

Review Article: Soy infant formula and phytoestrogens
> $ ! 8 B "% + -8 ++ PG Tuohy

Soy infant formula contains high levels of the isoflavones, genistein and daidzein, which are
commonly referred to as phytoestrogens. ! ! 5 ! !

! 1' $ . Infants consuming soy formula have high levels of circulating isoflavones.
These are an order of magnitude greater than the levels of isoflavones which have been shown

to produce physiological effects in adult women consuming a high soy diet. ! # $
2 0 1 ( o & ¢ "4 1'$ 45 I 14l $ ! "
4 1. 1251 $% 41 "ooral 2 ! !
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. Against this generally positive view there is an increasing number of recent reports
that suggest that in experimental animals, phytoestrogens have adverse effects with respect to
carcinogenesis, reproductive function, immune function, and thyroid disease. Despite the
absence of adequate scientific research that quantifies the level of risk to infants, most would
argue for a precautionary approach to be taken in situations where there are potential
developmental effects from the consumption of pharmacologically active compounds in infancy
and childhood.

Dietary genistein inactivates rat thyroid peroxidase in vivo without an
apparent hypothyroid effect.
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Chang HC, Doerge DR.
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# $ %3 b2 $ substantial amounts of TPO activity are lost concomitant

to soy isoflavone consumption by normal rats, the remaining enzymatic activity is sufficient to
maintain thyroid homeostasis in the absence of additional perturbations.

Neonatal exposure to genistein induces estrogen receptor (ER)alpha
expression and multioocyte follicles in the maturing mouse ovary:
evidence for ERbeta-mediated and nonestrogenic actions.
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Jefferson WN, Couse JF, Padilla-Banks E, Korach KS, Newbold RR.
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$ "0 ! 4 0 .As afunctional analysis, genistein-treated mice were superovulated

and the number of oocytes was counted. A statistically significant increase in the number of
ovulated oocytes was observed with the lowest dose, whereas a decrease was observed with the

two higher doses. ! 2 m4 "5 5 5 $ 11& 4
41 . Histological evaluations on Day 19 revealed a dose-related increase in multioocyte
follicles (MOFs) in genistein-treated mice. ! ( 0 5 4 v " 1 4 0
tl@ 9 0 "5 1 41 0 ! 5 2 521
1&0 4 " 1 40 ( $1&0 5 @ 9 .These data taken together

demonstrate alterations in the ovary following neonatal exposure to genistein. Given that human
infants are exposed to high levels of genistein in soy-based foods, this study indicates that the
effects of such exposure on the developing reproductive tract warrant further investigation.

Soy formula complicates management of congenital hypothyroidism
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S C Conrad, H Chiu and B L Silverman
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2! " 1. There was a significant difference between the two groups in the following

areas: time to TSH normalisation, first TSH on treatment, percentage with increased TSH at 4
months of age, percentage with increased TSH throughout the first year of life, and in the overall
trend of TSH at each visit.

Conclusions: Infants fed soy formula had prolonged increase of TSH when compared to infants
fed non-soy formula. These infants need close monitoring of free thyroxine and TSH
measurements, and they may need increased levothyroxine doses to achieve normal thyroid
function tests.

Physiological concentrations of dietary genistein dose-dependently
stimulate growth of estrogen-dependent human breast cancer (MCF-7)
tumors implanted in athymic nude mice.
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Ju YH, Alired CD, Allred KF, Karko KL, Doerge DR, Helferich WG.
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Previously our laboratory has shown that the soy isoflavone, genistein, stimulates growth of

human breast cancer (MCF-7) cells in vivo and in vitro. " 1 4 " #
$ 4" $ " 20 ! 1 $05 ht++ 1$:$
5 21 3 " 4 5 @ 9* = "4 3
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14 1 E<l L4 41 # ! $ >)! 1o " $ 2
4 $ 72 ! $ 4" 4 4 ! "D 1 ;@ .Dietary
genistein (> or = 250 microg/g) increased tumor size in a dose-dependent manner KA.
$ 2 1) 4 + T3 44 o+ ++ 1 $$$ 4%+,
e I S8 4 . 4 2 1" $! A4l The percentage of proliferating
cells was significantly increased by genistein at and above 250 microg/g . ) $! 4
+ 1SS . ++ LSS 4+ fr++ 1 $$ A sl 4.
Expression of pS2 mRNA was also significantly increased with increasing dietary genistein
levels . ) $! 4 ++ 1 $$3$! 4 A M+t I $$S 4.
4 $ ! 5105 +. . ! ;D t 05
Jeb -+ 1 $$3 . In conclusion, dietary treatment with genistein at physiological

concentrations produces blood levels of genistein sufficient to stimulate estrogenic effects,
such as breast tumor growth, cellular proliferation and pS2 expression in athymic mice in a
dose-responsive manner similar to that seen in vitro.

Increased aggressive behavior and decreased affiliative behavior in
adult male monkeys after long-term consumption of diets rich in soy
protein and isoflavones.
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Simon NG, Kaplan JR, Hu S, Register TC, Adams MR.
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isoflavones, frequencies of intense aggressive (67% higher) and submissive (203% higher)
behavior were elevated relative to monkeys fed the control diet (P's < 0.05). In addition, the
proportion of time spent by these monkeys in physical contact with other monkeys was reduced
by 68%, time spent in proximity to other monkeys was reduced 50%, and time spent alone was

increased 30% (P's < 0.02). 1 51 # i1 ! ! [N
! ! 1 4 4 ! $ $ 14 1 $ !
6 &8. ! $ ! 4 # ! "ot 2 2
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beta-Sitosterol, beta-Sitosterol Glucoside, and a Mixture of beta-
Sitosterol and beta-Sitosterol Glucoside Modulate the Growth of
Estrogen-Responsive Breast Cancer Cells In Vitro and in
Ovariectomized Athymic Mice.
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Paediatric group position statement on the use of soya protein for
infants.
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The British Dietetic Association.
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New guidelines on infant feeding in the first 12 months of life.
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Adrenocortical effects of oral estrogens and soy isoflavones in female
monkeys.
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Wood CE, Cline JM, Anthony MS, Register TC, Kaplan JR.
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The SPI+ group had significantly lower adrenal weight than either control or CEE groups, and
this effect was localized primarily to the zona fasciculata region of the adrenal cortex. These
findings suggest that long-term estrogen treatment may contribute to an androgen-deficient and
hypercortisolemic state.



Endometrial effects of long-term treatment with phytoestrogens: a
randomized, double-blind, placebo-controlled study.
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Unfer V, Casini ML, Costabile L, Mignosa M, Gerli S, Di Renzo GC.
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) D, D Long-term treatment (up to 5 years) with soy phytoestrogens was associated
with an increased occurrence of endometrial hyperplasia. These findings call into question the
long-term safety of phytoestrogens with regard to the endometrium.

{ HYPERLINK "http://cmp2.oncology.com/asco/shared/ascoprintview/1,1168,12-002123-0017-
002123-0018-0034928-0019-0034929-0020-001,00.htmI" }

Effect of soy protein containing isoflavones on cognitive function, bone
mineral density, and plasma lipids in postmenopausal women: a
randomized controlled trial.
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Kreijkamp-Kaspers S, Kok L, Grobbee DE, de Haan EH, Aleman A, Lampe JW, van der Schouw
YT.
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does not support the hypothesis that the use of soy protein supplement containing isoflavones
improves cognitive function, bone mineral density, or plasma lipids in healthy postmenopausal
women when started at the age of 60 years or later.

Evidence for genistein mediated cytotoxicity and apoptosis in rat brain.
D# S o D * + .

Choi EJ, Lee BH.
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dose of genistein (20 mg/day) significantly increased lactate dehydrogenase (LDH) in rat brain
tissue homogenates, whereas the low dose of genistein (2 mg/day) decreased LDH. In addition,
DNA fragmentation was detected in homogenates of brain tissue from rats receiving either dose
of genistein. These results are consistent with those of in vitro studies indicating that high
concentrations of genistein caused cytotoxicity and DNA ladder formation in primary cultures of

cortical neurons. 6 ! 41 # 7 4 4 11
! 2 # 2 4 A7 o ! o $ I
! gl LI I A g4 " -7710 4 " 1 "-&" 5
! 0 41 " . These results suggest that chronic administration of

genistein at high doses may induce cytotoxicity and apoptosis in the rat brain.

The effect of soy protein isolate on bone metabolism.
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Gallagher JC, Satpathy R, Rafferty K, Haynatzka V.
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0 # 12 . CONCLUSION: The present study did not find a

significant positive effect of soy protein isolate supplemented with isoflavones on BMD and the
serum lipid profile in early postmenopausal women.



Genistein at a concentration present in soy infant formula inhibits Caco-
2BBe cell proliferation by causing G2/M cell cycle arrest.
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Chen AC, Donovan SM.
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genistein was seen with a low dose stimulating intestinal cell proliferation through the estrogen
receptor, whereas a high dose of genistein inhibited intestinal cell proliferation and altered cell
cycle dynamics. A high dose of genistein may potentially compromise intestinal growth.

Bioavailability of zinc in milk and soy protein-based infant formulas.
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Momcilovic B, Belonje B, Giroux A, Shah BG.
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zinc, the total zinc content of the soy protein-based formula would need to be at least 20% higher
than that of the formula containing milk protein.

Genotoxicity of the isoflavones genistein, daidzein and equol in V79
cells.

Di Virgilio AL, Iwami K, Watjen W, Kahl R, Degen GH.
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Dietary soy and increased risk of bladder cancer: A prospective cohort
study of men in Shanghai, China.
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Sun CL, Yuan JM, Wang XL, Gao YT, Ross RK, Yu MC.
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soy less than once a week, the RR (95% CI) for those who consumed soy 1-<3 times per week, 3-
<7 times a week and daily were 2.05 (0.80-5.29), 2.45 (0.89-6.76) and 4.61 (1.57-13.51),
respectively (p for trend = 0.004), after adjustment for age, cigarette smoking and level of
education. "0 ! o (! (! 51 410 .
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Effects of Soy-Derived Isoflavones and a High-Fat Diet on Spontaneous
Mammary Tumor Development in Tg.NK (MMTV/c-neu) Mice.
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Luijten M, Thomsen AR, van den Berg JA, Wester PW, Verhoef A, Nagelkerke NJ, Adlercreutz H,
van Kranen HJ, Piersma AH, Sorensen IK, Rao GN, van Kreijl CF.
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Mammary gland morphology in Sprague-Dawley rats following treatment
with an organochlorine mixture in utero and neonatal genistein.
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Foster WG, Younglai EV, Boutross-Tadross O, Hughes CL, Wade MG.
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$ " 1 . Collectively, our results reveal that postnatal exposure to pharmacological

levels of genistein induces profound morphological changes in the mammary glands of adult
female rats, and that high levels of phytoestrogens possess the potential to modulate the
toxicological effects of toxicant mixtures.

Dietary soy protein and isoflavones have no significant effect on bone
and a potentially negative effect on the uterus of sexually mature intact
Sprague-Dawley female rats.
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Nakai M, Cook, L, Pyter, LM, Black M, Sibona, J, Turner RT, Jeffery EH, Bahr JM.
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! $! 4 . Histologically, uteri and vaginae were normal in all groups except that 1 of 10



rats in the high-soy group and 2 of 10 rats in the high-extract group showed extensive squamous
metaplasia in the uterine gland. CONCLUSION: These results suggest that dietary isolated soy
protein and isoflavones have no effect on bone and the vagina during premenopausal period,
but may have an adverse effect on the uterus.

Pet Abstracts

Effect of dietary soy on serum thyroid hormone concentrations in
healthy adult cats.
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White HL, Freeman LM, Mahony O, Graham PA, Hao Q, Court MH.
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administration of dietary soy has a measurable although modest effect on thyroid hormone
homeostasis in cats. Increase in T4 concentration relative to T3 concentration may result from
inhibition of 5'-iodothyronine deiodinase or enhanced T3 clearance. Soy is a common dietary
component that increases serum T4 concentration in cats

Induction of micronuclei, DNA strand breaks and HPRT mutations in
cultured Chinese hamster V79 cells by the phytoestrogen coumoestrol.
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Kulling SE, Metzler M.
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Coumoestrol (COUM), genistein (GEN) and daidzein (DAI) are major phytoestrogens present in
numerous plants eaten by humans and food-producing animals. D (5 0

$ Yo ! 4 . The effects of COUM, GEN and DAI were studied in
cultured Chinese hamster V79 cells at various endpoints. None of the substances affected the
cytoplasmic microtubule complex or the mitotic spindle. However, COUM and GEN but not DAI
proved to be strong inducers of DNA strand breaks and micronuclei containing acentric



fragments, as shown with antikinetochore antibodies. $ " #61) "0
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Phytoestrogens: adverse effects on reproduction in California quail.
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Evaluation of environmental, nutritional, and host factors in cats with
hyperthyroidism.

>B [G) > - $
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Identification of phytoestrogens in the urine of male dogs.
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Juniewicz PE, Pallante Morell S, Moser A, Ewing LL.
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". We used thermospray-mass spectrometry and GC-MS to identify the phytoestrogens
daidzein, equol, formononetin and genistein in HPLC purified fractions of urine obtained from
male beagles. Using the same techniques we also confirmed the presence of daidzein and
genistein in the commercial diet fed to these same dogs. , $ [ ! "
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conclusion, phytoestrogens are present in urine of male beagles. Moreover, the commercial diet
fed to these dogs contains isoflavones which can be converted to equol by intestinal microflora.
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Identification and concentration of soy isoflavones in commercial cat
foods.
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! . ) D, ) -)7 D) -D&I1D1B-) 1 Genistein and daidzein are common
constituents of commercial cat foods. Predictors of isoflavone content included ingredient
labeling, food type, and food cost. Soy isoflavones in some commercial cat foods were detected
in amounts predicted to have a biological effect.

Effects of the protein phosphorylation inhibitor genistein on maturation
of pig oocytes in vitro.
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! 2 ! . ltis concluded that genistein inhibited protein phosphorylation is a
regulator of chromatin condensation, whereas both new protein synthesis and phosphorylation
appear to be required for nuclear membrane disassembly. 0 b
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