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ABSTRACT

BisphenolA (BPA), a monomer estrogenic chemical of many plastic products
has controversial biological effects. This study assessed the effects at 0.05
mg/kg BW/day (Tolerable Daily Intake, TDI) and 0.5 mg/kg BW/day (10TDI),
in male and female mice continuously exposed from embryo to adulthood.
Results found BPA at the expected safe dose (TDI) decreased anogenital
distance index (AGDI), motile sperm count, and ejaculation frequency,
increased cauda epididymis weight and ejaculation latency in male mice,
increased lordosis quotient in female mice. 10TDI decreased motile sperm
counts, decreased intromission latency, unable to perform ejaculation in male
mice, shortened AGDI in female mice. Other systems, at TDI, male mice
had increased aggressive scores. At 10TDI, both male and female mice had
increased body weights at 4 weeks and aggressive scores at 8-9 weeks.
Mated female mice had increased internal organ weights at 13 weeks after
pup delivery. The adverse effects on reproductive and related systems were
confirmed.

©2016 TJPS. All right reserved

Introduction

to be an estrogenic substance. The effects of BPA on
reproductive system were reported such as effects on

Bisphenol A (BPA) is a chemical used in the
production of polymer science products such as
polycarbonate (PC) plastic and epoxy resin. PC
or BPA-based plastic is clear and tough and is
made into a variety of household products, such
as water bottles, sport equipment, CDs, DVDs,
and baby feeding bottles. Epoxy resins containing
BPA are used to line water pipes, beverage cans
and in making thermal paper as that used in sales
receipts. In 2003, the U.S. consumption [1] was
856,000 tons, 72% of which used to make PC plastic
and 21% going into epoxy resin. It is considered
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anogenital distance (AGD) in Sprague-Dawley female
rats by Kobayashi et al. [2] and effects in male children
by Miao et al.[3] The National Toxicology Program1
concluded that there was some concern for effects on
the brain, behavior, and prostate gland in fetuses, infants,
and children and minimal concern or negligible concern
on other effects at current human exposure. The safety of
BPA has been controversial for decades. Despite all the
disputes BPA-based baby products have been withdrawn
from the markets in several countries.[4] The US FDA
assessment released in 2014, however, said that BPA
is safe at the current levels occurring in foods.[5] The
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European Food Safety Authority (EFSA)’s experts also
concluded in 2015 that BPA poses no health risk to
consumers because current exposure to the chemical is
too low to cause harm.[6] Despite the conclusion of its
safety, the estimated safe level, known as tolerable daily
intake (TDI) has been lowered in 2015 to 4 pg/kg BW/
day or 0.004 mg/kg BW/day6 from that TDI of 0.05 mg/
kg BW/day which had been used for many years.[7] This
new TDI is stated as temporary pending the outcome of
an on-going long-term study in rats involving prenatal
as well as postnatal exposure to BPA.[6] Due to these
controversies, this study was conducted to confirm the
effects of BPA on reproductive and related systems from
continuous exposure, from prenatal to adulthood, to the
EFSA’'s recommended TDI dose at 0.05 mg/kg BW/day
which was suggested as a safe dose as this study started

before the new temporary TDI of EFSA4 was announced.
The continuous long-term exposure came from the idea
that mothers use many BPA containing products in their
daily life. Therefore, babies’ exposure to BPA starting
from the prenatal period and then continuous exposure
until adulthood comes from the use of many common
BPA-based consumer products in their daily lives.

Materials and methods
The study was approved by Khon Kaen University’s

ethics committee on research using animals (AEKKU
08/2556).

Bisphenol A solution preparation

Bisphenol A (BPA) powder (99.9%, Sigma-Aldrich, U.S.)
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Figure 1 Flow chart of methodology and experimental procedures

was dissolved in a few drops of ethanol then diluted with
distilled water to make 100 ml BPA solution.

Experimental procedures (see Figure 1)

Twenty-five ICR mice (purchased from National
Laboratory Animal Center, Mahidol Univercity) at 5
weeks old (5 males and 20 females) acclimatized to
the Northeast Animal Laboratory Centre, Khon Kaen
University, for a week before starting the experiment
under controlled conditions (temperature 2312 °C, relative
humidity 30-60%, light intensity 350-400 Lux, ventilation
10-15 rounds per hour, light 12 h -06.00-18.00 h.:dark
12 h -18.00-06.00 h., noise under 85 db, free access to
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food and water ad libitum). The estrous phase of female
mice was induced[8] by injecting 10 ug estradiol (0.15
48 h and 500 pg progesterone (0.15 ml) subcutaneously
4 h before placing with a male mouse 1:1 overnight for
mating. On the next morning, the vaginal plugs of the
female mice were examined. If the vaginal plug was not
observed, the mouse was re-mated. If vaginal plug was
observed the pregnancy was assumed to be started and
it was counted the first gestational day. All the mated mice
with vaginal plugs observed (FO) were then randomly
assigned into 3 experimental groups: control, BPA-TDI,
and BPA-10TDI (6-7 mice per group, however, only 4
mice in the control groups gave births to the pups). All
pregnant mice were caged individually. Group 1 (control)
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the pregnant mice (FO) were fed daily with vehicle, group
2 (BPA-TDI) fed with BPA solution at 0.05 mg/kg BW/day,
group 3 (BPA-10TDI) fed with BPA solution at 0.50 mg/
kg BW/day. All were fed as a single dose, approximately
0.1 ml in volume, via a feeding tube until the birth of the
pups and until the pups were weaned (postnatal 4 weeks,
P4W=pups receiving via mother’s milk until 4 weeks
old). After weanling, only 24 pups (F1, 12 males and 12
females) from each group were randomly selected from
all pups born and separated from the mother and were
placed 6 mice per cage. All the weaned mice were then
tube fed in the same manner, as Group 1 (F1, control)
with vehicle, group 2 (F1, BPA-TDI) with 0.05 mg/kg
BW/day, and group 3 (F1, BPA-10TDI) with 0.50 mg/kg
BW/day until adulthood (postnatal 9 weeks, POW). Data
were collected at each study period, i.e., at birth, P4W,
and POW. After POW only the females of 3 experimental
groups were randomly separated into 2 subgroups (6
females in each subgroup). Females of one subgroup
from each experimental group was put with outsider
(adult, healthy, 9 weeks old) male mice (male:female
=1:3) for 24 hours. After that pregnancy was checked and
mice were caged until delivery to get pups (F2) and until
the pups of F2 were 7 days old to end the experiment.
The animals’ body weights, AGD (anogenital distance)
measured with a digital Vernier caliper from the midpoint
of anus to the base of penis for male mice or anus to
the midpoint of vagina for female mice, AGDI (anogenital
index, AGD per body weight), aggressive behaviour*,
sexual behaviour* and number of pups, live, and dead, at
delivery were determined. At the end of the experiment, all
mice were euthanized using pentobarbital sodium 40-50
mg/kg BW/mouse and dissected. Internal organs (brain,
liver, kidneys) and reproductive organs were immediately
collected, weighed and examined for gross morphological
changes. Motile sperms* were also counted.

*Aggressive behaviour test

When caged with the same sex, male or female mice
were considered aggressive if other mice in the same
cage (6 mice per cage) appeared injured or losing hair,
but they did not. When the mice were caged 1:1 with the
opposite sex for the sexuality test, they were observed
for 30 min under an infrared closed-circuit television
(CCTV). The female mice were considered aggressive

if they attacked the male when the male came near or
approached, or fought the male to deny mounting if
mounted. The male mice were considered aggressive if
they forced the female to mount or did not let the female
go although the female fought to deny mounting.

*Sexual behaviour and sexuality test

The experimental mice (either male or female) were
tested with outsider adult healthy mice of the opposite
sex. The mice (1 male and 1 female) were placed in the
same cage in a dark and quiet room and were observed
under infrared closed-circuit television (CCTV) for a 30
min duration. The experimental male mice were observed
to count for mounting frequency and latency, intromission
frequency and latency, ejaculation frequency and latency.
The female mice were observed for lordosis (curvature of
the back). Intromission of the male mice was considered if
lordosis posture of the female was observed. Ejaculation
was considered if licking of genitalia of the male after
mounting was observed. The lordosis quotient (LQ) of
the female was calculated from [number of lordosis of
the female/ number of mountings by the male] x100.

*Motile sperm count

Caudal epididymides were removed, weighed and torn
with needles in 10 ml normal saline and stirred well. Fifteen
ul of the volume was dropped on a hematocytometer to
count under a microscope 40X, an average of 2 counts
was presented.

Statistical tests
Student’s t-test, one-way ANOVA, Fisher’s LSD (when
equal variance), Tamhane (when unequal variance), and

Fisher’s exact (for proportion) tests were used in SPSS
Statistics 17.0.

Results

1. FO

The 3 experimental groups (control, BPA-TDI, BPA-

Table 1. Study results from 3 experimental groups when the mother mice were fed with vehicle (control group),
Bisphenol A solution at 0.05 mg/kg body weight/day (BPA-TDI group), and Bisphenol A solution at 0.50 mg/kg body
weight/day (BPA-10TDI group) started at the first gestational day until delivery.
Number . Time to first
Group of Body w?rlr?:;:zén[;))thers Fo Total number of pups F, delivery
mothers - (days)
(N) 'Before 2During preg- After Dead/Live Pups/ %Dead  3M:F ratio
pregnancy nancy delivery (N/N) mother
Control 4 28.33+0.43 33.32¢2.99  36.95%1.50 0/43 10.75 0 1.15 17.66+0.58
BPA-TDI 6 26.92+1.00 31.25+2.03  36.35%2.26 1/57 9.50 1.75 0.78 19.00%1.58
BPA-10TDI 6 27.87+1.52 33.18+1.75  37.36+2.90 1/56 9.33 1.78 0.81 18.75£0.50
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'Before pregnancy=6" weeks old
2During pregnancy=9" gestation day
3M:F =male to female

10TDI) were not statistically different in mothers’ body
weights (FO) in all 3 intervals observed (at 6 weeks=before
pregnancy, 9th day of gestation during pregnancy, after
delivery), total number of pups per mother, % dead pups,
time to first delivery, and male to female ratio of the pups

(F1) (Table 1).
2. F1

Body weights

At4 weeks, aninsignificant trend of increasing body weight
with increasing exposure dose of BPA was observed in
both male and female mice. The statistically significant
increase of body weight, however, was observed in BPA-
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Figure 2 Body weights of the pup mice (F1) 4 weeks old after continuous exposure to vehicle (control group), BPA
0.05 mg/kg body weight/day (BPA-TDI group), and BPA 0.50 mg/kg body weight/day (BPA-10TDI group) via uterus and
mother’s milk until 4 weeks old. * =significant when compared to control (p < 0.05), **= significant when compared to

BPA-10TDI (p < 0.05).

10TDI mice in both males and females. In females, it was
significantly higher than the BPA-TDI group (p=0.002,
Fisher’s LSD) and control group (p=0.001, Fisher’s LSD).
In males, it was significantly higher than control group

(p=0.041, Tamhane) (Figure 2). At 9 weeks the statistical
differences of body weights among these 3 experimental
groups disappeared in both males and females, although
the females of the BPA-10TDI group still showed
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Figure 3 Anogenital distance index (AGDI) of the mice (F1) at 4 weeks old after continuous exposure to vehicle (control
group), BPA 0.05 mg/kg body weight/day (BPA-TDI group), and BPA 0.50 mg/kg body weight /day (BPA-10TDI group)
via uterus and mother’s milk until 4 weeks old. * =significant when compared to control (p < 0.05), **= significant when

compared to BPA-10TDI (p < 0.05).
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insignificantly higher weights among the 3 experimental
groups (data not shown).
Anogenital Distance Index (AGDI)

At 4 weeks, AGDIs of females among the 3 groups
were not different. AGDIs of the BPA-TDI males were
significantly the shortest among the 3 experimental
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Figure 4 Anogenital distance index (AGDI) of the mice (F1) at 9 weeks old after continuous exposure to vehicle (control
group), BPA 0.05 mg/kg body weight/day (BPA-TDI group), and BPA 0.50 mg/kg body weight/day (BPA-10TDI group)
via uterus and mother’s milk until 4 weeks old, then orally fed via a feeding tube until 9 weeks old. * =significant when

compared to control (p < 0.05), **= significant when compared to BPA-TDI (p < 0.05).

groups. They were lower than the control (p=0.031,
Fisher's LSD) and the BPA-10TDI males (p=0.022,
Fisher’'s LSD) (Figure 3).

At 9 weeks, AGDIs of BPA-10TDI females were
significantly the shortest among the 3 experimental
groups. They were lower than the control (p=0.011,
Fisher's LSD) and the BPA-TDI females (p=0.031,
Fisher’'s LSD). Whereas, among the males, the AGDIs
of the 3 experimental groups were insignificantly different
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(Figure 4).
Aggressive behaviour

At 8-9 weeks, when caged with the same sex, BPA-
10TDI females were significantly the highest aggressive
scores among the 3 experimental groups, higher than
both control and BPA-TDI (both p=0.025, Fisher’s LSD).
Males of both BPA-10TDI and BPA-TDI had significantly
higher aggressive scores than controls (p=0.009 and

5833

Omale (n=12)

Wfemale (n=12)

25

BPA-10TDM

Figure 4 Aggressive behaviour detected in the mice (F1) at 8-9 weeks old when caged with the same sex mice (6 mice
per cage) after continuous exposure to vehicle (control group), BPA 0.05 mg/kg body weight/day (BPA-TDI group), and
BPA 0.50 mg/kg body weight/day (BPA-10TDI group) via uterus and mother’s milk until 4 weeks old, then orally fed via
a feeding tube until 9 weeks old. * =significant when compared to control (p < 0.05), **= significant when compared to
BPA-TDI (p < 0.05).
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p=0.003, Fisher’s LSD), but no difference between BPA-
TDI and BPA-10TDI groups (Figure 5). When caged with
the opposite sex for mating purposes with adult, healthy
mice outside the experiment, however, no statistical
differences in aggressive scores were found among the 3
groups in both male and female mice, although females of
both BPA-TDI and BPA-10TDI groups had insignificantly

higher scores than controls, and males of the BPA-TDI
group had insignificantly higher scores than BPA-10TDI
and control groups (data not shown).

Sexuality

At 9 weeks during mating, BPA-TDI females had
significantly higher lordosis quotients (LQ) than BPA-

Table 2. Sexuality detected in the mice (F1) at 9 weeks old observed during mating after continuous exposure to
vehicle (control group), BPA 0.05 mg/kg body weight/day (BPA-TDI group), and BPA 0.50 mg/kg body weight/day
(BPA-10TDI group) via uterus and mother’s milk until 4 weeks old, then orally fed via a feeding tube until 9 weeks old.

Sexual behaviour

Mice (mean % S.D.)

Control (n=12)

BPA-TDI (n=12) BPA-10TDI (n=12)

Male

Mounting frequency (N) 2.67 +3.55
Mounting latency (min) 7.56 +8.93
Intromission frequency (N) 2+3.38
Intromission latency (min) 2+3.38
Ejaculation frequency (N) 0.92 +2.61
Ejaculation latency (min) 2.92+7.03
Female

Lordosis quotient (LQ) 1.71+£4.10

2.33+267 1.50 £2.93
5.56 £ 6.87 3.29+4.84
1.42 +£1.62 0.33+£0.89
6.22+7.48 1.55 £+ 3.64"
0.67 £0.99 0.00£0.00
9.27 £ 11.92** NS
25.64 + 37.44* NS

NS=not successful

* =significant when compared to control (p < 0.05), **= significant when compared to BPA-TDI (p < 0.05).

Table 3. Motile sperm counted in the male mice (F1) at 9 weeks old after continuous exposure to vehicle (control
group), BPA 0.05 mg/kg body weight/day (BPA-TDI group), and BPA 0.50 mg/kg body weight/day (BPA-10TDI group)
via uterus and mother’s milk until 4 weeks old, then orally fed via a feeding tube until 9 weeks old.

Study group

Motile sperm count (mean % S.D.), x 106 ml

Control (n=12)

14.618 +4.490

BPA-TDI (n=12)

BPA-10TDI (n=12)

9.039 +3.814*

10.000 * 3.541*

* =significant when compared to control (p < 0.05)

10TDI and control (p=0.031 and p=0.017, Fisher’s LSD).
In males, BPA-10TDI had significantly lower intromission
latencies than controls (p=0.031, Fisher’s LSD) and BPA-
TDI had significantly higher ejaculation latencies than
BPA-10TDI (p=0.008, Fisher’s LSD) by which ejaculation

http://www.tjps.pharm.chula.ac.th

was unsuccessful in all the BPA-10TDI males. Both BPA-
TDI and BPA-10TDI males had significantly lower motile
sperm counts than control males (p=0.022 and p=0.007,
Fisher’s LSD) (Table 3).
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Internal organs and reproductive organs weight and At 9 weeks, after euthanasia and dissection, the internal

morphology

Table 4. Internal organ weights of the mated female mice (F1) at 13 weeks old after delivery of the pups and the pups
were 7 days old. The mice received continuous exposure to vehicle (control group), BPA 0.05 mg/kg body weight/day
(BPA-TDI group), and BPA 0.50 mg/kg body weight/day (BPA-10TDI group) via uterus and mother’s milk until 4 weeks

old, then orally fed via a feeding tube until 13 weeks old. They were mated at 9 weeks old.

Organs weight (g)

Mated Female (13 weeks) (mean * S.D.)

Control (n=6) BPA-TDI (n=6) BPA-10TDI (n=6)
Liver 2.05 + 0.69 1.73+0.10 2.51 +0.85*
Kidney (left) 0.40 +0.02 0.36 +0.02 0.41+0.05
Kidney (right) 0.41 + 0.04 0.38 +0.03 0.43 +0.05*
Brain 0.73+0.04 0.75 +0.05 0.75+0.07
Ovary (left) 0.08 +0.04 0.06 + 0.03 0.06 +0.03
Ovary (right) 0.13+0.13 0.06 +0.03 0.06 +0.03

* =significant when compared to BPA-TDI (p < 0.05)

Table 5. Internal organ weights of the male mice (F1) at 9 weeks old after continuous exposure to vehicle (control
group), to BPA 0.05 mg/kg body weight/day (BPA-TDI group), and to BPA 0.50 mg/kg body weight/day (BPA-10TDI
group) via uterus and mother’s milk until 4 weeks old, then orally fed via a feeding tube.

Organs weight (g)

Male (mean * S.D.)

Control (n=12) BPA-TDI (n=6) BPA-10TDI (n=6)
Liver 2.247 £0.121 2.417 £0.262 2.373 +0.208
Kidney (left) 0.479 + 0.032 0.509 + 0.070 0.507 + 0.049
Kidney (right) 0.494 + 0.368 0.526 + 0.081 0.517 +0.045
Brain 0.711 £ 0.026 0.701 + 0.026 0.727 +0.044
Testis (left) 0.278 + 0.019 0.266 + 0.027 0.283 + 0.020
Testis (right) 0.285 + 0.026 0.278 +0.029 0.283 + 0.022
Cauda epididymis (left) 0.092 + 0.031 0.117 £ 0.023* ** 0.081 +0.022
Cauda epididymis (right) 0.093 + 0.034 0.112 + 0.024** 0.085 + 0.020

* =significant when compared to control (p < 0.05), **= significant when compared to BPA-10TDI (p < 0.05).

organs and reproductive organ weights (liver, kidney,
brain, ovary) of the unmated females of the 3 groups
were not significantly different (data not shown). At 13
weeks, in the mated females, after delivery of pups, the
BPA-10TDI group had significantly heavier weights of
livers and kidneys than the BPA-TDI group (p<0.05 and
p=0.05, Fisher’s LSD) (Table 4). In males, the BPA-TDI
had significantly heavier weights of cauda epididymides

http://www.tjps.pharm.chula.ac.th

than BPA-10TDI and controls.
The weights and morphology of other internal organs of
males among the 3 groups were not significantly different
(Table 5).
3. F2

The F1 mothers of the 3 experimental groups
(the mated subgroups) were not significantly different
in the body weights at all 3 time intervals detected (at 6

TJPS 2016, 40 (2): 61-69
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weeks-before pregnancy, 9" days of gestation, and after
delivery), and time to first delivery. The total numbers of
pups per mother (14 per 6 in control group. O per 6 in
BPA-TDI group, 18 per 6 in BPA-10TDI) were significantly
different between the 3 groups (p=0.003). The fertility
rates among the 3 groups (1 of 6 in control group, 0 of
6 in BPA-TDI group, 3 of 6 in BPA-10TDI group were
pregnant) were not statistically different. Other data of the
F2 females such as, % dead pups, time to first delivery,
male to female ratio, AGDI at 7 days of age among the
same sex pups, and body weights among the same sex
pups comparing between control and BPA-10TDI groups
were insignificantly different (data not shown).

Discussion and conclusion

BPA dosages used in this study were the tolerable daily
intake (BPA-TDI) and 10 times the tolerable daily intake
(BPA-10TDI)doses since this TDI dose was expected to be
safe dose of exposure for humans.[7] The effects of BPA
on the reproductive system were clearly demonstrated in
this study. In male mice, AGDI was decreased in the BPA-
TDI group at 4 weeks old. The female mice decreased
AGDI in the BPA-10TDI group at 9 weeks old. It was
reported that AGD is controlled by dihydrotestosterone,
a metabolite of testosterone, the androgen hormone.[9]
Whereas BPA was reported to have complex effects,
it contains an anti-androgen effect,[10,11] estrogen
effect,[12,13] and it is the endocrine disrupting chemical
with a non-monotonic dose-response relationship.[14]
Therefore, the effects of BPA on AGDI may not be easily
explained and the sensitivities of response to BPA in
males and females could be different. The effects of BPA
on AGD were also reported in Sprague-Dawley female
rats by Kobayashi et al.[2] and in male children by Miao
et al.[3] From the current results, it would seem that the
AGD of the male mice were more sensitive to the low
dose of BPA, but not the high dose, and the effect was
overcome when the male mice grew older. The female
mice were more tolerable to BPA, thus the effects did not
show at low dose and it took a longer time to appear.

In the present study, the male mice of both BPA-TDI and
BPA-10TDI groups showed a significantly lower motile
sperm count. Intromission latency and ejaculation latency
were also significantly affected.  Jasarevic et al.[15]
had reported that male deer mice receiving 50 mg/kg
BW/day via uterine exposure had lost sexual attraction
as the mating choice to females. Jones et al.[16] also
reported that male Long-Evans rats receiving 50ug/kg
BW/day via uterine exposure had significantly abnormal
sexual behaviour. In addition, in humans, Li et al.[17] also
reported that male workers in the epoxy resin industry had
significantly reduced sexual interest, ejaculation potency,
and sexual satisfaction. These findings all support the
effects of BPA on the male reproductive system. In the
current study the female mice showed significantly higher
lordosis quotients in the BPA-TDI group, , shortened AGDI
and higher number of pubs per mother in the BPA-10TDI
group. It seemed that BPA decreased the male fertility
but increased the female fertility in the mice. However,
reproductive morphology was also affected. These

http://www.tjps.pharm.chula.ac.th

findings have demonstrated that continuous exposure to
BPA may have different effects on reproductive systems
of male and female mice and a non-monotonic dose-
response relationship may have existed as commented
by Welshon, et al.[14]

In the present study BPA exposure also increased
aggressiveness in both male and female mice and
was clearly observed when caged with the same
sex. This effect was also reported by Kawai et al.[18]
and Wolstenholme et al.[10] Wolstenholme et al.[12]
explained that exposure to BPA during gestation
interfered with neocortical development and affected
synapse and dendrite production of the nervous system.
This may have explained the increased aggressiveness
found in the current study from BPA exposure. When
caged with the opposite sex it could be that the drive for
mating overcame the BPA effects, thus, no differences
between groups were found.

It was found that BPA-10TDI increased the body weights
of both male and female mice which was observed in
4 week old mice and the effects disappeared when the
mice grew older. This may due to the estrogenic effects
of BPA[13] which increased the water retention in the
body and was reflected as body weight gain.[19] When
the mice grew older, it could be that the body was better
in regulation of the body water volumes. Therefore, the
water retention effect disappeared. The internal organ
weights (liver and kidney) were significantly higher in
the mated female mice in BPA-10TDI. This may due
to the interactive effects between the higher dose of
BPA (10TDI) and mouse pregnancy hormones which
overcame the regulation of body water. This study also
showed that exposure to BPA for a short period during
adulthood had no effects since there were no differences
among the 3 experimental groups of F; mice in many
parameters measured. This may reflect weak BPA effects
on a mature body system.

Our study had followed the effects of exposure to BPA
in many different conditions, i.e., first exposure during
adulthood as in FO, continuous exposure via uterus until
adulthood as in F1, and exposure via uterus from mothers
who had been exposed continuously until reproductive
age as in F2, and various parameters previously debated
were reported. Our results had confirmed that the
expectedly safe dose —TDlI, is not confidently safe.

The U.S. CDC has found BPA in the urine of 93% of
surveyed Americans over the age of 6. There was a
report saying that, “If you don’t have BPA in your body,
you're not living in the modern world”.[20] A study in
2011 investigating the number of chemicals pregnant
women were exposed to in the U.S. found BPA in 96% of
women.[21] These reports confirmed the abundance of
BPA for exposure in people of all age groups. Therefore,
continuous exposure of BPA is likely to occur in humans
from uterine exposure via the mother to adulthood as
designed in this experiment. Safety of BPA has been
under debate for many decades. This may have been
due to political issues[22] despite hundreds of studies
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indicating the risk of hazards on many organs such as
prostrate, breast, testis, mammary gland, body size,
brain structure and chemistry and behavior of laboratory
animals, and other endocrine systems such as altered
insulin sensitivity and others.[13] There are reports that
rodents have significant age-dependent differences in
metabolic capabilities, while the newborn and young
primates metabolize BPA at or very near the level of adult
metabolism.[23] As BPA is an endocrine disruptor with
potent estrogenic effects it is worth paying attention to
and using a precautionary approach to exposure to BPA.
BPA can be leached from bottles easily[4,24] and very
young children are more at risk to higher exposure to BPA
due to smaller body volumes per exposure and immature
development of the body’s metabolizing systems. It is
sound enough for EFSA to reduce TDI from the current
50ug/kg BW/day to 4 pg/kg BW/day, although the clear
mechanisms of actions require further study to explain.
In summary, the experiments herein showed that
continuous exposure (prenatal to adulthood) to BPA even
at the expectedly safe dose (TDI at 50ug/kg BW/day) had
adverse effects on reproductive and related systems in
both male and female mice.
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