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Baicalein, a flavonoid causes prolonged estrus and suppressed
fertility output upon prenatal exposure in female mice
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Objective(s): Baicalein (BC), a phytoestrogen of the flavonoid family shows beneficiary and adverse
effects. Effect of BC on reproduction is still not understood. Reproductive toxic effects on female mice
were tested in this study.

Materials and Methods: Inseminated Wistar mice were divided into four groups and administered IP with
30, 60, and 90 mg/Kg body weight of BC on gestation daydays 11, 13, 15, and 17, and controls treated with
DMSO. They were allowed to deliver pups and offspring were separated gender-wise on day 21. The stages
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Keywords: of the estrus cycle and its lengthlengths of three successive cycles were measured from day 38 of young
Baicalein females. The mature female offspring of at 60 days age havewere cohabited with control males and the
Estrus cycle female reproductive endpoints and body weights of dams were measured.

Eifcegtlhty Results: The BC exposure increased the length of the estrus cycle, especially the metestrus and diestrus
Prenatal phases were prolonged among other phases of the estrus cycle. Recorded significant reduction in the

body weights (P<0.05) of prenatally BC exposed dams on 8 and 18 days of gestation. A significant
increase in the conception time (P<0.0001), pre (53.42%) and post (8.82%) implantation loss, and
resorptions (P=0.055), whereas a significant decrease in the number of implantations and live fetuses
(P<0.0001) were found in BC exposed dams in a dose-dependent manner.

Conclusion: Prenatal BC exposure prolonged the estrus cycle due to the augmented length of
metestrus and diestrus phase, and is reportingreported for the first time. Female fertility output in

mice is affected severely by prenatal BC exposure.
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Introduction

Recent studies indicate decreased fertility rates
of humans and animals. Reasons for this are change
in lifestyle, alcohol consumption, cigarette smoking,
environmental estrogen pollution, intake of steroids,
and consumption of excess amounts of phytoestrogens.
Phytoestrogens, called phytochemicals are secondary
metabolites produced in various parts of plants. These
are structurally like 17f(-estradiol, an estrogen (1).
Phytoestrogens bind to the estrogen receptors (ER) and
disrupt the endocrine system in mammals and affect
development and reproduction in both humans and
wildlife (2).

Mechanistically phytoestrogens bind to the target cell
cytosolic ER (phytoestrogen-ER complex) and then enter
into the nucleus where they bind to specific response
element (SRE) (phytoestrogen-SRE complex). Later
they bind to the estrogen response element located on
DNA and stimulate the expression of genes involved in
the agonist/antagonist action of estradiol. This leads to
synthesis of special proteins, resulting in the alteration of
the estrus cycle, sexual development, and reproduction
(3). These phytochemicals are divided into various
groups including flavonoids having a beneficiary role in
preventing inflammation in the uterus and ovaries (4, 5)
and adverse effects on reproduction (6).

Flavonoids are mainly present in flax seeds and act as
endocrine disrupters when taken in excess amounts (7).
Studies explained that exposure of endocrine disrupters
in the neonatal period or in the early stages of fetus alter
hormone functions through promoting physiological
disorders in the brain and reproductive organs by
passing through the placenta (8) and cause persistent
anovulation by the exposure of diethylstilbestrol
perinatally in mice (9). There is experimental evidence
stating that phytoestrogens affect human health (10).
In females, exposure to endocrine disruptors alters the
estrus cycle length and pubertal timing besides causing
uterine fibroids, ectopic pregnancy, and premature birth
(11,12).

Nowadays due to beneficiary effects, consumption
of phytoestrogen-rich foods (viz., soy-based foods)
has increased worldwide (13, 14). Soy foods are rich
in isoflavonoids daidzein and genistein, which act as
endocrine disruptors in humans and animals (15). Many
pieces of evidence suggest that phytoestrogen exposure
causes severe complications and abnormalities in
unborn babies and infants (16, 17). Phytoestrogens
like quercetin and genistein can cross the placenta and
cause abnormalities after exposure during embryonic
development (18). A study (19) reported disorders like
longer menstrual bleeding in girls consuming soy foods.
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The phytoestrogen baicalein (BG; 5 6,
7-trihydroxyflavone), belongs to the flavonoid family
found abundantly in roots of Scutellaria baicalensis
and Scutellaria lateriflora. It shows beneficiary effects
in treating many disorders. In Asian countries, BC
is predominantly used as herbal medicine for the
treatment of various disorders (20). Especially BC
administered to the patients of memory disorders
(21) and gastrointestinal dysfunction developed due to
usage of ritonavir, a protease inhibitor drug used in AIDS
therapy (22). Functionally, BC inhibits the formation of
a-synuclein fibrils, aggregation of these fibrils leads to
Parkinson’s disease (23). Together BC and its metabolite
baicalin display anti-dengue viral activity in vitro (24).
Anticancer activity of BC was recorded on human ovarian
cancer cells (25). Antidepressant effects have also
been shown by baicalein in rats (26). It also acts as an
inhibitor of CYP2C9 (27), an enzyme of the cytochrome
P450 system that metabolizes drugs in the body. BC acts
as a positive allosteric modulator of the benzodiazepine
site and/or a non-benzodiazepine site of the GABA
receptor (28, 29). Daily intake of BC reduces cataracts
and age-related macular degeneration in animals (30).
BC acts as an antagonist to the estrogen receptor (31).
Since structurally BC mimics estradiol, it goes and binds
to the estrogen receptors and acts as an antagonist and
results in reproductive abnormalities. However, there
is a lack of information on the effects of the flavonoid
baicalein in reproduction and development in females
exposed prenatally. In view of this, the present study
aimed to evaluate the reproductive toxicity of BC during
prenatal exposure in the female offspring using Wistar
mice as a test model.

Materials and Methods

Test chemical

Baicalein (BC), purchased from Sigma Aldrich, USA.
BC (5, 6, 7- trihydroxyflavone) is a flavonoid derived
from a common class of phytoestrogens, isolated from
the roots of S. baicalensis. The molecular weight of BC is
270.241 g/mol, the chemical formula is C,_H, O, and is
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soluble in 100% dimethyl sulfoxide (DMSO).

Experimental mice

Healthy adult female Wistar mice weighing 29 + 2 g
(35-40 days old) were purchased from Sri Venkateswara
Enterprises, Bangalore, India and used as experimental
mice. Mice were maintained in a clean polypropylene
cage with sterilized paddy husk as the bedding material,
in a well-ventilated and air-conditioned room (12 hr:12
hr light:dark cycle) at 25 + 2 °C with a relative humidity
of 50 * 5%. Tap water and sterilized feed (purchased
from Sri Venkateswara Enterprises, Bangalore, and
Karnataka, India) were provided ad libitum. The mice
were acclimatized for a week before experimentation.
Experiments were carried out in accordance with the
guidelines of the Committee for the Purpose of Control
and Supervision on Animal Experiments, Government
of India CPCSEA (32). This study was also carried out
according to the guidelines for the care and use of
laboratory animals (NRC, 1996) and approved by the
Institutional Animal Ethical Committee at Yogi Vemana
University, Kadapa, India (resolution no: 1841/GO/
Re/S/15/CPCSEA dt. 18-11-2015).
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Experimental design

Inseminated control females mated with control male
mice were identified through the vaginal smear cytology
method (33, 34) reviewed by Cooper et al (35). Four
groups of four inseminated mice each, were maintained
in separate cages individually (one pregnant mouse per
cage). Mice of group 1 were designated as controls and
were treated similar to experimental mice with 100%
DMSO (injection volume similar to the highest volume
given for experimental mice). Groups 2, 3, and 4 were
administered IP with 30, 60, and 90 mg/kg body weight
(BW) of BC dissolved in 100% DMSO, respectively
on gestation days (GD) 11, 13, 15, and 17, a critical
period of reproductive organ development (36) during
the experiment. The dosage of BC in this study, was in
accordance with previous studies (30-100 mg BC/kg
BW) (37, 38). General signs of toxicity, weight gain, and
mortality rate were recorded in pregnant females during
the gestation period. After the completion of the weaning
period males and females of control and BC exposed
mice were separated and maintained in distinct cages
and fed with normal pellet diet and water ad libitum. A
schematic representation for the experimental design is
represented in Figure A.1.

Estrus cycle measurement

BC exposed females (F1) were patterned for three
successive estrus cycles. The estrus cycle was measured
using vaginal cytology described by Allen (33) and
Caligioni (34) reviewed by Cooper et al (35). Four
types of phases were identified in the estrus cycle
such as proestrus, estrus, metestrus, and diestrus as
described by Long and Evans (39) and Freeman (40).
Three successive cycles were measured to know the
irregularities in the estrus cycle. Estrus cycle length of
normal female mice is about 4 days (41). In the vagina,
nucleated epithelial cells appear at proestrus, cornified
cells at estrus, both cornified and epithelial along with
leukocytes at metestrus, and only leukocytes at diestrus.

Vaginal smear cytology was performed early in the
morning at 6:00 am or in the evening at 6:00 pm by
following Zarrow et al (42) and reviewed by Cooper et
al (35). Vaginal fluid was pipetted out using a Pasteur
pipette by injecting 50 to 60 pl of saline (0.9% NaCl)
into the vagina of females on a clean glass slide. A thin
smear was prepared and the cells were allowed to settle
down. The slides were observed under a phase contrast
microscope (BX 43, Olympus, Japan) immediately
before drying the slide. Cells of distinct types of separate
phases of the estrus cycle were observed and recorded
in control and experimental mice individually for three
consecutive cycles.

Reproductive parameters
Fertility studies

The reproductive performance of exposed female
mice was determined by considering the reproductive
endpoints such as conception time, mating index, fertility
index, number of live and dead fetuses, resorptions,
and number of pre- and post-implantations per mice.
For this, six matured exposed female offspring from
each group were cohabited with the control males and
control females vs control males (2 females: 1 male).
Inseminated F1 females were moved into separate cages
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and housed individually from the day 1 of gestation.
Signs of toxicity and mortality were recorded in each
group.

The conception time is the interval between the first
day of cohabitation and the day vaginal plug and/or
sperm in vaginal smear was observed.

No. of sperm positive females

Mating Index (%) = -- X100

No. of pairing

Fertility index was determined by counting the pregnant
mice from each experimental and control group using
the following formula:
No. of pregnant females
Fertility Index (%) = ---------=-=--=-mmmmmmmm oo X100
No. of sperm positive females

Autopsy and reproductive performance of F, females
On days 8 and 18 of gestation three F1 females from
each group (control and experimental) were weighed
and sacrificed by cervical dislocation. Mice were
laparotomized and the uterus taken out and immediately
number of live and dead fetuses, implantations (pre-
and post-implantations), resorptions and number of
corpora lutea on both gestation days were counted. The
number of live pups was counted only on GD 18.
Corpora lutea were counted by taking the uterus of
female mice. The edges of uterus consists of ovaries.
Ovaries were removed and then squeezed gently in
saline (0.9% NacCl) in which corpora lutea releases out
from the ovaries, and then they were counted with the
naked eye and the number of ovulated eggs determined.
Using implantations, pre- and post-implantation loss
was calculated. Resorption index was calculated using
number of resorptions. The implantations, implantation
loss, resorption, and resorption index were calculated
by using following formulas individually for each group.

No. of corpora lutea - No. of resorption sites
X100

Implantation (%)=
No. of corpora lutea

No. of corpora lutea - No. of implantations
X100

Pre-implantation loss=
No. of corpora lutea

No. of implantations - No. of live fetuses

Post-implantation loss = X100
No. of implantations
Total no. of resorption sites
Resorption (%) = X100
Total no. of corpora lutea
Total no. of resorption sites
Resorption index = X100

Total no. of implantation sites

Statistical analysis

The data were statistically represented with two-tailed
ANOVA with Bonferroni post-test to compare replicate
means by row using the statistical software GraphPad
Prism (ver. 5.0.3.477). Results were expressed as mean *
SEM. P<0.05 was considered statistically significant.
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Figure 1. Prenatal exposure effect of baicalein on proestrus (P), estrus
(E), metestrus (M) and diestrus (D) of estrus cycle in mice.

The M and D phases were prolonged in 30, 60 and 90 mg/kg body
weight (BW) baicalein exposure over the control mice. The number of
mice used from each group is six

No clinical signs of toxicity were observed in
pregnant mice and offspring exposed to BC during
experimentation and none of the mice were excluded
from the study. No offspring showed apparent overt
signs during the postnatal period.

Developmental landmarks of F1 young females

Significant reduction in the weights of the pups,
number of live pups, survival index of pups on postnatal
day 4 and 21, and also early vaginal opening and puberty
were recorded in F1 mice exposed prenatally to 30,
60, and 90 mg BC when compared to the control pups.
Prenatal BC exposure decreased body weights in F1
young mice on postnatal days 1, 7, 14, and 21 reported
in our earlier report (43).

Estrus cycle measurement

The mean length of the estrus cycle in control
offspring (F1) was 5.29+0.14 days and 7.84+0.28, 9.4+
0.36, and 12.08+0.41 days, respectively in mice exposed
prenatally to 30, 60, and 90 mg BC. Significant increase
in estrus cycle length (F=103.5; P<0.0001) was recorded
in BC exposed offspring compared with corresponding
controls (Table 1). Further prolonged estrus cycle length
with increased metestrus and diestrus phases were
shown in BC exposed offspring compared with controls
(Figures 1 and A.2).

Body weight F1 dams

The mean body weights of control dams (pregnant
mice) was 31.8+0.54 gon day 8,46.31+0.75 g on day 18;
and 29.66+0.45, 28.93+0.38 and 27.53+0.54 g on the 8"
day, 42.43+0.6,39.88+0.33 and 37.37+1.07 g on the 18®
day in F1 dams exposed prenatally to 30, 60 and 90 mg
BC, respectively. Compared to controls, the body weights
of BC exposed dams showed a significant decrease on
days 8 (F=12.01; P=0.0017) and 18 (F=24; P=0.0001).
Conversely, mice exposed prenatally to BC at 30 and 60
mg showed no significant difference in body weights on
day 8 (Table 2).

Reproductive function studies of female offspring
The reproductive function assessment parameters

Iran ] Basic Med Sci, Vol. 22, No. 4, Apr 2019



Baicalein perturbed female reproduction

1J7"MS

Vaadala et al.

Table 1. Prenatal exposure effect of baicalein on the length of the
estrus cycle in female mice

S. No. Group Estrus cycle length
1 Control 5.289+0.13
2 Baicalein 30 mg/kg body weight 7.842 +0.27
(-48.25)
P<0.0001
3 Baicalein 60 mg/kg body weight 9.394 + 0.35
(-77.61)
P<0.0001
4 Baicalein 90 mg/kg body weight 12.078 + 0.40
(-128.35)
P<0.0001
F value F=103.5
P<0.0001

Values are mean+SEM of six individuals. Values are cumulative of three
successive cycles. BW: body weight. Values in the parentheses are percent
change from control. P-value at <0.05 is considered significant

such as conception time, mating index, fertility index,
number of corpora lutea, implantations, live fetuses,
resorptions per female offspring and pre- and post-
implantation losses were studied (Table 3 and Figure
2). A significant increase (F=30.4; P<0.0001) in the
mean conception time was recorded in 60 and 90 mg BC
treated female offspring compared to controls (Figure
2). Although the mating index was 100% in all control 30
and 60 mg BC exposed females, it was 5 of 6 females in
90 mg BC exposed females, whereas fertility index was
100% only in 30 mg BC exposed females and 83.3% and
66.6% in 60 and 90 mg BC exposed females compared to
controls. Control pregnant females mated with control
males showed a mean number of 13.33+0.21 corpora
lutea and 11.67+ 0.33 implantations. Significant and
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Figure 2. Effect of baicalein on the conception time of baicalein
exposed females with control males.

Baicalein at 60 and 90 mg/kg body weight (BW) exposure significantly
prolonged conception time compared to control mice. Conversely, no
significant difference was recorded between 30 mg/kg BW exposed
mice and controls. *, and *** represent significantly different from
controls at P<0.05 and P<0.001, respectively. The number of mice
used from each group is six

dose dependent decrease in corpora lutea (F=4.39;
P=0.021),number ofimplantations (F=87.78; P<0.0001),
and number of live fetuses (F=90.7; P<0.0001) were
observed in BC exposed F1 females compared to
controls. Conversely, the mean number of corpora lutea
was not significantly different in 30 mg BC exposed F1
females compared to controls. Pre-implantation loss in
controls was 12.5%, compared with 18.42, 35.13, and
53.42%, respectively in mice exposed to 30, 60, and
90 mg BC prenatally (Table 3 and Figure 3). Significant
dose-dependent increase (F=3.18: P=0.054) in the
number of resorptions was observed in female mice

Table 2. Prenatal exposure effect of baicalein on body weights (g) in female mice

Body weight (g) Control Baicalein 30 mg/kg Baicalein 60 mg/kg  Baicalein 90 mg/kg F- value
body weight body weight body weight
On 8t day 31.80+0.54 29.66+0.45 28.93+0.38 27.53+0.54 F=12.01
(-6.73) (-9.01) (-13.44) P=0.0017
P=0.078 P=0.054 P=0.019
On18t day 46.31+0.75 42.43+0.60 39.88+0.33 37.37+1.07 F=24.00
(-8.36) (-13.88) (-19.29) P=0.0001
P=0.0319 P=0.0024 P=0.0070

Values are mean+SEM of three individuals. BW: body weight. Values in the parentheses are percent change from control. P-value at <0.05 is

considered significant

Figure 3. Uterus showing pre-implantations at day eight of control (A; 11.67+0.33), 30 (B; 10.33+0.21), 60 (C; 8.0+0.25), and 90 (D; 5.66+0.33)

mg/kg body weight baicalein exposed prenatally mated with control males

Significant reduction in the implantations was shown in prenatally baicalein exposed female mice. The number of mice used from each group is three
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Table 3. Prenatal exposure effect of baicalein on reproductive performance in female mice

Parameters Control BC 30 mg/Kg body BC 60mg/Kg body BC 90mg/Kg body F-value
weight weight weight

Mating index (%) 100(6/6) 100(6/6) 100(6/6) 83(5/6)

Fertility index (%) 100% 100% 83.3% 66.6%

No. of corpora lutea/mice # 13.33+0.21 12.67 £0.21 12.33+0.21 12.17 £ 0.40 P=0.0209

(-5) (-7.5) (-8.75) F=4.389

P=0.025 P=0.040 P=0.0127

Implantation % 100 94.65 93.16 86.24

No. of implantations/mice 11.67£0.33 10.33+0.21 8.00+ 0.25 5.66+ 0.33 P<0.0001
(-12.67) (-32.39) (-52.11) F=87.78
P=0.042 P=0.0005 P<0.0001

Pre-implantation loss # (%) 12.5 18.42 35.13 53.42

No. of live fetuses/mice # 11.83+0.307 10.50+ 0.22 7.83+0.30 5.16+ 0.307 P<0.0001
(-11.26) (-33.80) (-56.33)
P=0.019 P=0.0006 P<0.0001 F=90.70

Resorption % *# 0 5.26 6.75 13.69

No. of resorptions/ mice* 0 0.66+0.44 0.833+0.31 1.66+0.49 P=0.0546
P=0.174 P=0.042 P=0.019 F=3.182

Resorptions index (%) 0 6.66 10.25 28.25

Post-implantation loss # (%) 0 1.61 2.08 8.82

Values are mean+ SEM of six individuals; # n=3. Values in the parentheses are percent changes from that of control. Significance was considered

at P<0.05

Figure 4. Uterus showing (post) implantations at day 18 of control (A), 30 (B), 60 (C), and 90 (D) mg/kg body weight (BW) baicalein exposed

prenatally mated with control males

Significant reduction in the implantations was shown in prenatally baicalein exposed female mice. The number of mice used from each group is three

exposed prenatally to BC compared with controls. On
the other hand, the number of resorptions in 30 mg BC
exposed mice is not significantly different from controls.
The resorption index decreased in a dose-dependent
manner (6.66, 10.25, and 28.25% for 30, 60, and 90
mg BC exposure, respectively) in exposed female mice
compared to controls. Zero post-implantation loss was
observed in controls, whereas post-implantation loss
was 1.61, 2.08, and 8.82% in mice exposed to 30, 60, and
90 mg/kg BW pre- and postnatally to BC respectively
(Table 3 and Figure 4).

No clinical signs of toxicity were observed due to the
effect of BC at any dose level on dams and offspring; no
abnormal behavior was recorded in BC exposed mice.
In the present study, BC exposed offspring showed a
significantincrease (P<0.0001) in the estrus cycle length
due to prolonged metestrus and diestrus phases. Like
the present study, Nikaido et al. (44) reported prolonged
estrus cycle with increased diestrus phase in mice
exposed to genistein, resveratrol and bisphenol A or
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diethylstilbesterol. The same study also reported longer
estrus cycle with prolonged estrus phase by zearalenone
exposure. Menstrual cycle length is increased in pre-
menopausal women by the intake of isoflavones (45).
The exposure of genistein causes early vaginal opening
and increased duration of estrus cycle length in female
Sprague-Dawley rats (11). Jefferson et al. (46) stated
alterations in the estrus cycle and a decrease in fertility
of female mice exposed neonatally to genistein. In rats,
perinatal exposure of genistein along with methoxychlor
and diisononyl phthalate caused irregular estrus cycles
(47). Perinatal exposure of bisphenol A causes irregular
estrus cycles in rats (48). Similarly, gestation exposure
of flaxseed meal altered length of the estrus cycle in rats
(49). Previously we reported that prenatal BC exposure
caused developmental abnormalities in F1 mice and
reported significant decrease (P<0.05) in the number
of live pups, survival index of pups on postnatal days 4
and 21, along with early vaginal opening and puberty in
F1 female young ones exposed prenatally to BC (43). In
continuation of our previous report, the present study
was conducted. From the results of the present study,
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the prenatal exposure to BC increases the estrus cycle
length with prolonged metestrus and diestrus phases
indicating endocrine disruption thereby hormonal
imbalance in female mice. This is the first report
showing increased metestrus and diestrus phases in the
estrus cycle in mice.

Prenatal BC exposure decreased body weights in F1
young mice on postnatal days 1, 7, 14, and 21 reported
in our earlier report (43). A similar trend is observed
in F1 adult females exposed prenatally to BC in the
present study. Weight was decreased in the treated
mice compared to those of controls in a dose-dependent
manner. Similarly, genistein 20 mg/kg/day exposed rats
showed a decrease in the body weight with increased
death rate of pups (50). The decrease in body weights of
exposed mice were also linked with stress caused by the
chemical. Increased production of corticosteroid a stress
hormone is an indication for stress condition. Corticoid
hormones are regulated by the hypothalamic-pituitary-
adrenocortical (HPA) axis, which were activated in
response to stress. Itis reported that prolonged oxidative
stress in pregnant women is responsible for reduced
birth weight in full-term deliveries (51). Though we
have not measured the levels of stress hormones in the
present study, we presume that the oxidative damage
and stress caused by BC exposure reduced body weight
in female mice.

Exposure to a range of endocrine disruptors during
embryonic development causes adverse effects on
the developing embryo. Especially exposure of these
chemicals during the critical period of reproductive
organs development (12 to 19 days of gestation in rats
and mice) may alter the reproductive performance and
otherrelated activities of exposed mice at theiradulthood
(36). Alterations in reproductive performance and other
related activities of female mice prenatally exposed to
BC were identified in the present study. Conception time
was increased, and the mating index was decreased in
BC exposed females when compared with controls. We
reported the same result with exposure of biochanin-A
in female rats (52). And same reports observed that in
rats and mice exposure to Proluton-Depot causes an
increase in the conception time (53) and also observed
a delay in the conception time in the married women
of New Haven in the US due to caffeine-containing
products (54). Effects of phytoestrogens also depend on
the quantity ingested, at a lower concentration it does
not cause any harm but when the concentration exceeds
beyond the limit it mainly alters the reproductive
physiology (55). It is supported by prolonged estrus
cycle in women who were exposed to 45 mg genistein
a day due to delay in luteinizing hormone surge (56).
Similarly, consuming excessive amounts of soy food
caused prolonged estrus cycle length in Japanese and
Western Countrywomen (57). It is clear from the above
reports and the present study that excessive amounts
of phytoestrogens (BC) alter reproduction in mice.
Moreover, exposure of offspring at the critical period of
gestation disrupts regular development of reproductive
tissues and organs, which continues in adulthood.

In the present study, a decrease in the number of
live fetuses and pre- and post-implantation loss in
prenatally BC exposed female mice was observed.
Jefferson et al. (58) also observed numbers of live pups
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were decreased in adulthood of CD-1 mice by exposure
to phytoestrogen genistein. A similar line of studies was
performed with Biochanin-A in rats in this laboratory
and a decrease in the number of live fetuses and loss
of pre- and post-implantations was found (52). On the
other hand, a decrease in the number of implantations
and increases in resorptions were recorded in
prenatally BC exposed females. Comparable results
were reported in rats exposed to the isoflavones daidzin
+ daidzein, daidzein, genistin + genistein, and genistein
at a concentration of 10 mg and 100 mg/kg BW each
(59). Zearalenone exposure caused infertility in female
heifers by increasing the resorption rate, which leads
to early abortion (60). A study (61) reported that the
inhibition of implantations and blockage of pregnancy
by aflatoxin B1 exposure during pregnancy in female
rats is primarily due to infiltration of leucocytes into the
uterus, indicating inferior quality gametes production
due to endocrine disruption by the exposure of such
chemicals. Exposure of BC at the fetal stage and lactation
might alter the regular process of reproductive system
development by misbalancing the sexual hormones,
which may lead to reduced number of female gametes
and thereby decreased fertility.

Conclusion

The environmental phytochemicals primarily act on
the steroidal signaling pathway and alter the hormones
involved in the reproductive system of females. Since
environmental phytoestrogens reach the fetus via
placenta and young ones through milk, excess exposure
of these chemicals during pregnancy, lactation, and at
the time of puberty (9-14 years age of a female child
in case of humans) may restrict its adverse effects on
the offspring. We report that the maternal exposure of
flavonoid BC prolongs the reproductive cycleand reduces
fertility output in female mice. This study demonstrated
the exposure of excess concentrations of environmental
phytoestrogens at early life and its prolonged effects
on adult life, which should not be overlooked. However,
further establishing painstaking studies are needed and
are undergoing in this laboratory.
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