~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Selinski, Silvia; Degen, Gisela H.

Working Paper
Comparison of the toxicokinetics of daidzein and

bisphenol A in pregnant and non-pregnant DA/Han rats

Technical Report, No. 2004,41

Provided in Cooperation with:

Collaborative Research Center 'Reduction of Complexity in Multivariate Data Structures' (SFB 475),
University of Dortmund

Suggested Citation: Selinski, Silvia; Degen, Gisela H. (2004) : Comparison of the toxicokinetics
of daidzein and bisphenol A in pregnant and non-pregnant DA/Han rats, Technical Report,
No. 2004,41, Universitat Dortmund, Sonderforschungsbereich 475 - Komplexitatsreduktion in
Multivariaten Datenstrukturen, Dortmund

This Version is available at:
https://hdl.handle.net/10419/22554

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/22554
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Comparison of the toxicokinetics of daidzein and

bisphenol A in pregnant and non-pregnant DA/Han rats

Silvia Selinski' and Gisela H. Degen?

'Fachbereich Statistik, Universitat Dortmund, 44221 Dortmund
%Institut fur Arbeitsphysiologie an der Universitat Dortmund, Ardeystr. 67,
44139 Dortmund

Abstract

Potentially adverse human and environmental effects due to
hormone mimicry of environmental estrogens are a matter of
current concernEnvironmental estrogens belong to the so-
called endocrine active compounds (EAC) and may alter
signalling processes of the endocrine system leading to a
broad range of effects during fetal and postnatal develop-
ment, puberty, adulthood, and aging. A number of synthetic
chemicals as well as several plant-derived compounds, so-
called phytoestrogens, are known to have weak estrogenic
activity.

The present study is part of the risk assessment of the weak
environmental estrogens daidzein and bisphenol A. The
isoflavone daidzein is an important phytoestrogen with
respect to dietary exposure (soy beans and soy products)
whereas bisphenol A is an industrial chemical that occurs at
much lower concentrations as a contaminant in food. The
toxicokinetics of these compounds in female pregnant and
non-pregnant DA/Han rats after single intravenous
application were compared by the use of the Mann-Whitney-

U-statistic.

Key words: Bisphenol A, daidzein, xenoestrogens, phytoestrogens,

endocrine active compounds, Mann-Whitney-U-test



1. Introduction

So-called endocrine active compounds (EAC) in general and environmental
estrogens in particular are still a matter of concern (Dranes al, 2002;
Degen and Bolt, 2000European Community, 1997). EACs may alter the
signalling processes of the endocrine system that is responsiblbef
regulation and the coordination of physiological functions during fetdl a
postnatal development, puberty, adulthood and aging. The signalling
processes depend on concentrations of biologically active levels of
hormones which are controlled by biosynthesis, metabolizing enzgntkes
binding proteins (Barton and Andersen, 1998; National Research Council,
1999).

The particular class of EACs we are investigating are enwiental
estrogens which have more or less similar effects as stestsimgens have.
The estrogenic effects are primarily due to the binding tohttrenone
receptors although with much lower affinity, but may also abigeother
mechanisms (Nilssoet al, 2001).

There is consensus that endocrine active compounds, at sufficielst leve
can interfere with the hormonal regulation and lead to potentalgrse
effects. Observations leading to concerns have been made in wiidlife
some regions withhigh exposure to synthetic environmental estrogens
and/or anti-androgens: This resulted in decreased fertility ajatdls,
fishes and birds as well as feminisation effects and demageation of
mammals, birds and fishes (Tylet al, 1998; Voset al, 2000). Severe
adverse health effects occurred also in humans exposed prerataight
doses of the potent estrogen diethylstilbestrol (Golééenal, 1998).
However, controversy surrounds the question of risks associated with the
actual (low) levels of exposure to environmental agents with muekewre
hormonal activity (DGPT, 1999; Safe, 2000; Sharpe and Irvine, 2004).

Sources of human exposure to environmental estrogens are naturally
occurring dietary compounds as well as the release of syntinetinicals:
Examples are plant-derived compounds, so-called phytoestrogens, for
instance the isoflavones daidzein and genistein that are found lreaoyg
and soy products. Examples of synthetic agents are pestiddeSDT or
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industrial chemicals like alkylphenols, bisphenol A or PCBs whieh gse

to residues in foods (Make&t al, 1999; Degen, 2004). The present study
considers the isoflavone daidzein and the industrial chemical bisphenol A
used e.qg. in the production of plastic coatings in the food packagindgryndus
(EU Commission, 2002).

Human exposure to these prototypical compounds is mainly via food and
drinking waterExposure to phytoestrogens depends much on dietary habits,
as the main sources are soybeans and soy products. So in Japan, for
instance, the consumption of soybean products is 30 to 50 times higher tha
that in Western Europe or the United States (Degen and Bolt”; ZD6@en

et al, 2002). Interestingly, alseneficialeffects of dietary phytoestrogens
have become a major focus in medicine, and these compounds are now
popular as alternative hormone replacement therapy (SetcheCassidy,
1999). But, a toxicological risk assessment for environmental estrbgsns

to be unbiased with respect to the origin of compounds. It needs tdeonsi
the following aspects:

* Aside from synthetic xenoestrogens humans are mainly exposed to
environmental estrogens of natural origin (phytoestrogens).

* A given compound may have agonistic (estrogenic) or anti-agonistic
(anti-estrogenic) effects depending on the dose, the target organ and
the endocrine state of the whole organism (Makekil, 1999).

» Endocrine/receptor-mediated effects are not automatiealixerse
effects.

» Exogenous exposure to environmental estrogens has to be consi-
dered on the background level of endogenous estrogens (DGPT,
1999).

In assessing the risk of synthetic estrogens it is importartake the
exposure to phytoestrogens into account along with information orotoxic
dynamicsand toxic&inetics (Bolt et al, 2001; Bolt and Degen, 2002;
Degenet al, 2002). In other words, effects of a compound will depend
upon its properties (receptor affinity, potency) and the dose, butpalgs

fate in the organism,e. the biologically active fraction in a target tissue
upon absorption, distribution, metabolism and elimination. Studies on the

toxicokinetics of daidzein and of bisphenol A in adult female ratsatese
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extensive metabolism (conjugation) by phase-ll enzymes for both
compounds (Janningt al, 2000; Upmeieet al, 2000) and bioavailabilities

of a similar order of magnitude (Selinski and Degen, 2003). Yet, the kinetics
in non-pregnant rats may differ from those in pregnant animalsh®arte
hand, phase-1l metabolism may be slower (or faster) in pregrianesalt-

ing in higher (or lower) levels of unconjugated xeno-/phytoestrageheir
blood than in non-pregnant animals. On the other hand, part of a given dose
can pass the placenta and distribute into the fetal compartmestt wialy
result in lower maternal plasma levels. Thus, along with atdaralysis of

the compounds in rat fetuses to investigate transplacental tramisfe
daidzein and bisphenol A, it was of interest to compare their bloetslav

pregnant and non-pregnant rats.

2. Data

The present data sets arise from the following study on xenoastragée
Institut far Arbeitsphysiologie an der Universitat DortmutfdDo).

First, female non-pregnant DA/Han rats were given the compound of
interest intravenously at a low dosing level of 10 mg/kg bodyweie.

used estrogen mimetic compounds were daidzein and bisphenol A. The
plasma concentration was determined at several time-pointsnpagala
Individual samples were available 3 to 6 times per animal. Theimgqréal
design is given in table 2. For details see Janeirad (2000) and Upmeier

et al (2000). Note, that each animal is observed at a subset of sgmplin
times. The real sampling times may vary across the plannedbahese

usually recorded.



Table 2. Experimental design of the xenoestrogen study with non-pregnant
DA/Han rats, j* is the index of the sampling timesit minutes since
intravenous application of 10 mg/kg bodyweight daidzein or bisphengl A, n
is the respective number of observations.

Substance J* tj Ny
Daidzein 1 1 2
2 5 3

3 10 3

4 20 2

5 40 3

6 60 2

7 120 2

8 180 3

9 240 3

10 360 4

11 480 4

12 1440 5

13 1920 1

14 2880 1

Bisphenol A 1 1 2
2 5 3

3 10 3

4 20 2

5 30 1

6 40 3

7 60 3

8 120 3

9 180 3

10 240 3

11 360 3

12 480 3

13 1440 2

14 1920 4

15 2880 2

Second, pregnant DA/Han rats were given the compound of interest,
daidzein or bisphenol A, intravenously at a low dosing level of 10 mg/kg
bodyweight. The plasma and further tissue concentrations weeriestd

once per animal at sacrifice. Plasma concentrations of arfemals were
observed at an early point of time. For these animals we algee to
ascertain that the dose was indeed given intravenously and not
paravenously. Such injection errors can occur because of the heawgnpigm

tation of the DA/Han rats and result in much lower blood levels.



The experimental design is given in table 3. For details sgerla al.
(2002) and Boltet al. (2002) or Moorset al. (2003, 2004, and manuscript
in preparation).

The real sampling times may vary across the planned onesebusaally

recorded.

Table 3. Experimental design of the xenoestrogen study with pregnant
DA/Han rats, j** is the index of the sampling timgs tn minutes since
intravenous application of 10 mg/kg bodyweight daidzein or bisphenol A,
Ny is the respective number of observations.

Substance ** t e Ny
1 5 4
2 10 4
Daidzein 3 20 4
4 40 4
5 120 4
1 5 11
2 10 10
3 20 6
Bisphenol A 4 30 6
5 40 5
6 120 4
7 360 4

3. Models and Methods

The main interest of this analysis is focused on the impact of a pregnancy on
the toxicokinetic behaviour of estrogen mimetic compounds. Here, we have
to deal with the difficulty of different experimental designShort
concentration-time curves with very few observations at eachpoim; in

case of non-pregnant rats, and a destructive design with marapleari
observed at a subset of sampling times, in case of the pregatant r
Moreover, the tissue data recorded from the pregnant animals afte

administration of either daidzein or bisphenol A may be used to obtain
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information about differences between the toxicokinetics of the two

compounds.

3.1 Comparison of the toxicokinetics of pregnant and non-

pregnant rats

Comparing the toxicokinetics of the pregnant and non-pregnant rats aft
intravenous application of either daidzein or bisphenol A we had tahake
different experimental design into account. Individual concentratme-ti
curves were only available for the non-pregnant rats. In case @regnant
rats each individual was observed just one time for daidzein or ives @t
most for some animals after application of bisphenol A. Furthermore
samples were taken just on a subset of the sampling timesdvertne
non-pregnant rats. The last samples from the pregnant ratsakeredfter

120 minutes in case of daidzein and after 360 minutes in case of lmkphen
A instead of 2880 minutes in case of non-pregnant animals.

Thus, observations from both populations, pregnant and non-pregnant rats,
were compared separately for each sampling time= 1, . . .,J, by the use

of the Mann-Whitney-U-test which is equal to the Wilcoxon rank sesh
(see Buning and Trenkler, 1994; Hollander and Wolfe, 1999).

W:iRYj):U +n{n+1)/n (1)

where R(Yj) is the rank onj in the combinedXy, .. .. Xm, Y1, . . .,Yn

sample and

U :iidxi’Yj) (2)

T R X< f no ties and 3)
wi i Y] = . In case Of1 No lies an
T, i X, >y,
0 1 if X, <Y,
(o(xi ,Yj): % 3 if X; =Y, in case of ties. 4)
H o if X >V,



In case of large samples

W = _W-E,W) 5)
var, (W)
is asymptotically normally distributed with mean
E,(W) = (m+n+1)/2 (6)
and variance
var, (W) = mnim+n+1)/12 (7)

when the null hypothesis is true.

In case of ties, the null mean W is unaffected, but the null variance is

reduced to

mnm+n+1) [ mn

v, (W) = 12 E;iZ(m+ n)(m+n-1)

D;t R T S
O

whereK denotes the number of tied groups ang the size of théth tied

group. An untied observation is considered to be a tied group of size 1.

RejectH if
a. One-Sided Upper-Tail-Test

W’ >z ; otherwisedonotreject, (9)
b. One-Sided Lower-Tail-Test

*

W <-z;

a !

otherwisedonotreject, (20)
c. Two-Sided Test

‘W‘ z,,,: otherwisedonotreject (11)

For the present analysis the one-sided tests were applied.

3.2 Comparison of the toxicokinetics of pregnant DA/Han

rats after application of different xenoestrogenes

For comparison of the toxicokinetic behaviour of the two chemicals we
calculated the ratios of the different tissue concentratibes, inedians and
the probability of the Wilcoxon rank sum test statistic assuntiag there
are no differences in the toxicokinetic behaviour of daidzein and

bisphenol A in pregnant DA/Han rats.

8



4. Results

A chemical’s distribution among tissues depends on the blood flowebe f
(non-protein-bound) fraction and its tissue:blood partition coefficient.
Csanadyet al. (2002) measured higher fat:blood partition coefficients for
bisphenol A (3.3) than for daidzein (0.3)imvitro studies, but, all partition
coefficients in non-adipose tissues (liver, kidney, placenta, mustde
were similar for both compounds (average values: BPA 1.4, DA 1.2).
Despite the more lipophilic nature of bisphenol A the two compounds
daidzein and bisphenol A seem to behave rather similaivo comparing

pregnant and non-pregnant DA/Han rats.

4.1 Comparison of pregnant and non-pregnant DA/Han rats

Comparing the plasma concentrations of pregnant and non-pregnant
DA/Han rats reveals that the maternal blood levels are notstenty
higher or lower over the complete duration of the experiment for both
chemicals. The levels for daidzein and bisphenol A aglycareslepicted
below (at different concentration and time scales to show almants; see

figures 1-3 for daidzein and 4-6 for bisphenol A).
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Figurel. Plasma concentration in ng/ml in pregnant and non-pregnant
DA/Han rats, time in minutes since application of daidzein (overview).
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The results of the Wilcoxon rank sum test for differences inptaema
levels in pregnant and non-pregnant rats after intravenous application of
10 mg/kg bodyweight daidzein are given in table 4. Comparing thenalas
levels it seems as if the concentration of daidzein aglycorewsr in
pregnant rats than in non-pregnant rats in the beginning of the reepéri
Differences at amr level of significance of 0.05 and 0.1, respectively, are
detected at sampling times of 5 and 20 minutes.tjFarl10, 40 and 120
minutes there were no clear difference though the plasma leestst® be

higher in pregnant rats after 120 minutes.
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Table 4. Results of the Wilcoxon rank sum test, sampling times in minutes
and plasma concentration of daidzein aglycone in ng/ml.

Non-pregnant Pregnant
Rat i.n Concentration Rat i.n Concentration Wicoxon ranicsum tes
No. min No min
23 5 7602 22A 5 875 Reject H,a = 0.05
71 5 10172 16A 5 1140
8 5 18248 12A 5 1712
9A 5 3020
68 10 5057 14B 10 2240 Do not rejectH
69 10 7592 4B 10 3290 a=0.1/0.05
12 10 17033 6B 10 4240
2B 10 14780
16 23 2143 37E 20 404 Reject B, a=0.1
63 20 3071 38E 20 511
39E 20 897
36E 20 1422
23 41 390 10C 40 45 Do not reject {H
8 44 447 8C 40 123 a=0.1/0.05
71 40 674 7C 40 345
15C 40 624
63 120 45 5D 120 148 Do not rejecg H
16 122 191 1D 120 173 a=0.1/0.05
3D 120 359
13D 120 593

The results for bisphenol A are quite similar (see table 5).

Comparing the plasma levels it seems as if the concentratimispdfenol A
aglycone is lower in pregnant rats than in non-pregnant rats ioethinning
of the experiment. Differences at anlevel of significance of 0.05 are
detected at sampling times of 5 and 10 minutest;FoR0, 40, 120 and 360
minutes there were no clear difference though the plasma leeaist® be

higher in pregnant rats after 120 minutes.

13



Table 5. Results of the Wilcoxon rank sum test, sampling times in minutes
and plasma concentration of bisphenol A aglycone in ng/ml.

Non-pregnant Pregnant
Rat  tin _ Rat tin _ Wilcoxon rank-sum test
. Concentration . Concentration

No. min No. min
36 7 8271 18 5 327 Reject K, a=0.05
34 5 9085 64 5 444
35 6 9643 21 6 664

27 5 918

53 5 1774

59 5 2098

67 5 3138

65 6 4118

25 5 5374

58 5 6066

62 5 11970
47 11 2928 20 10 462 Rejecg,Hr= 0.05
46 12 4496 31 10 499
25 10 6209 33 10 697

29 10 852

34 10 1093

60 10 1500

55 10 1760

66 11 1896

57 11 2332

54 10 2367
55 21 887 47 21 140 Do not rejecg H
44 20 2403 53 18 640 a=0.05/0.1

51 22 1129

40 21 1643

46 20 2058

62 20 3350
36 39 358 19 40 63 Do not rejecg H
34 45 795 35 40 684 a=0.05/0.1
35 40 1916 32 39 810

30 41 1017

28 40 1607
44 120 63 17 123 54.9 Do not rejegt H
42 120 97 23 121 170.2 a=0.05/0.1
55 118 132 26 120 248.4

24 120 327.3
46 363 24 44 360 8.1 Do not rejecg H
47 370 39 43 361 39.1 a=0.05/0.1
25 364 44 42 358 43.0

45 361 81.1
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4.2 Comparison of the tissue concentration ratios in

pregnant rats

Ratios of the different tissue concentrations were calculategaich animal
and compared for the two experimental groups of pregnant DA/Han rats
which received an intravenous application of 10 mg/kg bodyweight daidzei

or bisphenol A.

Table 6. Medians of the ratios of tissue concentration after application of
either daidzein or bisphenol A, where agly. denotes aglycone, mat.
maternal, fet. fetal, and fetus denotes the homogenate without liver.

, plasma _rnat: uterus: | placenta; kidney: | fet. liver:
time agly.: liver:
inmin| plasma | plasma | plasma | plasma | plasma | plasma
total total total total total total
c 5 0.97 1.53 0.14 0.13 1.44 0.06
[ 10 0.56 3.21 0.51 0.32 1.46 0.12
= 20 0.44 3.70 0.56 0.34 1.92 0.13
8 40 0.20 3.58 0.88 0.54 1.97 0.14
120 0.39 2.85 0.81 0.36 1.49 0.15
5 0.75 3.26 0.87 0.56 3.29 0.48
10 0.71 3.71 0.91 0.78 2.75 0.77
< 20 0.48 2.89 0.98 0.92 2.39 1.27,
a 30 0.42 2.76 2.45 1.25 1.93 1.27
40 0.45 5.26 1.03 1.02 1.24 0.84
120 0.28 6.98 1.23 1.12 1.22 1.44
360 0.05 5.72 1.96 1.29 1.18 1.85
time fetus: placentaj fet. liver: | fetus: | fet. liver:| fet. liver:
in min p{gts;a uterus | placentg placenta mat. liyer fetus
c 5 0.08 0.40 0.45 0.38 0.03 1.07
[ 10 0.10 0.60 0.41 0.32 0.04 1.26
= 20 0.11 0.63 0.37 0.31 0.04 1.15
8 40 0.13 0.61 0.24 0.21 0.04 1.07,
120 0.42 0.19 0.03
5 0.23 0.66 1.06 0.56 0.14 2.18
10 0.42 1.02 0.96 0.49 0.20 1.91)
< 20 0.71 0.56 0.93 0.63 0.34 1.68
a 30 0.92 0.59 1.04 0.73 0.42 1.19
40 0.61 0.96 0.59 0.52 0.15 1.21]
120 0.65 0.77 1.28 0.47 0.18 2.01
360 1.52 0.75 1.29 1.23 0.33 1.09

Changes in ratios between plasma and tissues over time tagedecline
in blood levels of the xeno-/phytoestrogen and its distribution to other
maternal and fetal compartments. For instance, the ratiobiginest for
maternal liver due to an efficient hepatic extraction of thepmmds from
the circulation, followed by kidney, the main organ for their exaretilrhe
ratios for plasma / fetal liver are lower and similar to ¢hosother tissues
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(e.g.uterus, placenta); but they are clearly higher for bisphenol @A fitra
daidzein. This is probably due to the higher lipophilicity of bisphenol A
which is thought to facilitate a rapid distribution to uterus, placemtd
fetus. Differences are detected mainly at early samplmgst at in the
plasma ratios. The fetus-plasma or placenta-plasma ratios sfierenties

during up to sampling times of 40 or 120 minutes, respectively.

Table 7. P-values based of the Wilcoxon rank-sum test for differences
between the tissue ratios in daidzein or bisphenol A treated pregnant
DA/Han rats, where agly. denotes aglycone, mat. maternal, fet. fetal, and

fetus denotes the homogenate without liver.

g pellzlsyn:a ISZ;[; uterus: | placenta: kidney} fet. liver:
S | plasma | plasma | plasma | plasma | plasma | plasma
total total total total total total
5 | 0.0616 | 0.0128] 0.0054 0.0065  0.0281  0.0404
10 | 0.0897 0.6434 0.0206 0.005p 0.0087 0.0205
20 | 0.5224 0.2568 0.0233 0.089 0.4497 0.0143
40 | 0.1416| 0.4624| 0.6242 0.05 0.4624  0.0143
120| 0.7728 | 0.0209| 0.1489 0.0438 0.5637  0.15[73
o fetus: | placenta} fet. liver: fetus: | fet. liver:| fet. liver:
g plasma uterus | placenta placenta mat. liverfetus
total
5 0.0676 0.7341 0.3798 0.4334 0.079 0.27p2
10 | 0.0055 0.217 0.0881 0.0641  0.0105 0.3938
20 | 0.0201 0.8501 0.088]1 0.0201 0.0143 0.2938
40 | 0.0143 0.05 0.1416 0.220y 0.0143 0.6242
120 0.1489 0.1573 0.1573
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5. Discussion

As mentioned already above (p.3-4), it was the primary goal of our
toxicokinetic studies in pregnant animals to obtain experimentalotatihe
transplacental transfer of two prototypical environmental estrodsut.
daidzein and bisphenol A apparently cross the placenta, and a srhall pa
the maternal dose will reach the fetus (Degéral, 2002; Bolt et al,
2002). Secondly, it was of interest to comparehe kinetics of these agents

with each other ania) with that of the test agents in non-pregnant animals.

Studying the differences in the toxicokinetic behaviour due to pregra&ncy
the investigated organism we have to take into account the spatse
situation. As we deal with dynamic processes we have to cortbigiea
tendency towards higher concentrations immediately after the ajpqthicof

a compound may change after some time. Thus, the different sampling times
have to be investigated separately at first. If there sesims fust a shift in

the concentration-time curve a global test may be applied sumngathe
single Mann-Whitney U-tests.

In the present data sets pregnant DA/Han rats seem to havep@asera
concentrations of daidzein or bisphenol A, respectively, than the ngn-pre
nant animals only in the first (early) phase after intravemmuication of

the compound. At — and for bisphenol A after — 120 minutes the situation
seems to be reverse though it was not possible to confirm higlsnala
concentrations in pregnant rats at a significance level of 0.05 ov\Vitd.
intravenous application, early time points of the concentration-tumees
reflect mainly distribution and metabolism in the organisms, tte Eso
elimination of metabolites. Major differences in these kinetic ggses
were not seen between pregnant and non-pregnant rats. Thus, we can
conclude that metabolic inactivation by phase-ll enzymes and subsequent
elimination of our test agents is similarly efficient in both groups.

With respect to the other point of interegg. a comparison between
bisphenol A and daidzein, we conclude that, at the same dose, elimination of
the phytoestrogen is apparently more rapid than that of bisphenaba@thn
pregnant and non-pregnant rats. Neither this factor nor the higherfoati

plasma/fetus concentrations for bisphenol A than for daidzein will, however,
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strongly impact on internal levels in light of the pronounced diffexgnc
exposure to these environmental estrogens. Human dietary intakates
for bisphenol A arec 10 pg / day, but 1 — 50 mg for daidzein and the related

isoflavone genistein (Degen, 2004).
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