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Phthalates may impair fertility in female
mice

February 7 2019, by Sharita Forrest

Ten days' exposure to the phthalate DiNP interfered with the fertility of female
mice, decreasing pregnancy rates for up to nine months afterward, researchers at
the University of Illinois found. Comparative biosciences professor Jodi A.
Flaws, left, and graduate student Katie (Catheryne) Chiang co-wrote the study.
Credit: L. Brian Stauffer
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A phthalate found in many plastic and personal care products may
decrease fertility in female mice, a new study found.

Researchers at the University of Illinois found that giving female mice
oral doses of the phthalate DiNP for 10 days disrupted their reproductive
cycles, decreasing their ability to become pregnant for up to nine months
afterward.

The findings, reported recently in the journal Toxicological Sciences, add
to a growing body of research that links phthalates, also called
plasticizers, with various reproductive abnormalities and other health
problems in rodents.

Phthalates, which are added to plastic and vinyl to make them softer,
flexible and more durable, are found in many types of consumer goods,
including food and beverage packaging, vinyl flooring, medical devices
and cosmetics.

Research studies have reported a variety of health risks associated with
the phthalates that the mice in the study consumed, DiNP and DEHP.
These studies include a 2015 study in mice by U. of I. scientist Jodi
Flaws' research group, which found that DEHP disrupted hormone
signaling and the growth and functioning of the ovaries. That study was
published in the journal Toxicology and Applied Pharmacology.

However, much of the previous research on phthalates used very high
dosages that don't reflect real-world exposure levels and the potential
effects on female reproduction, said graduate student Katie (Catheryne)
Chiang, a co-author of the current study with Flaws.

To investigate these phthalates' effects on female fertility, female mice
were fed corn oil solutions containing environmentally relevant
concentrations of DEHP or DiNP ranging from 20 micrograms to 200
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milligrams per kilogram of body weight.

Such doses are comparable to the levels of exposure that people may
experience during their daily living and work activities, Chiang said.

After the 10-day dosing period ended, the phthalate-treated female mice
and their counterparts in the control group were paired with untreated
male partners twice for breeding.

"At three months post-dosing, a third of the females that were treated
with the lowest doses of DEHP and DiNP were unable to conceive after
mating, while 95 percent of the females in the control group became
pregnant,” Chiang said.

"The thing that was really concerning was that these females' fertility
was impaired long after their exposure to the chemicals stopped,"” said
Flaws, a professor of comparative biosciences at Illinois.

As in Flaws' 2015 study, the findings suggested that steroid hormone
production and signaling were disrupted. At three months and nine
months post-dosing, the DiNP-treated females' estrous cycles differed
from those of the control group.

The proestrus stage, when the ovarian follicles grow rapidly and fertility
increases, was shorter. However, the latter stages of the cycle, the
metestrus and diestrus stages—during which the ovaries produce
progesterone and the uterine lining forms—were longer.

In examining the mice immediately after the 10-day dosing period, the
researchers also found that the treated females' uteruses weighed
significantly less than those of the females in the control group.

However, they found no such differences at the three-month and nine-
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month intervals.

Among the females treated with the lowest doses of DEHP or DiNP,
there was a significant reduction in the number that became pregnant
and produced pups compared with the control group.

Chiang and Flaws hypothesized that dysregulation of the mice's steroidal
hormones made their uterine linings less receptive to embryo
implantation. There's a narrow window of time when the endometrial
lining of the uterus is receptive to implantation and a female's sex steroid
hormones must be well regulated for it to occur, according to the study.

Or, perhaps phthalate exposure accelerated the end of the female mice's
reproductive lifespans, reducing their chances of becoming pregnant, the
researchers said. Other studies have reported that phthalate exposure in
humans through cosmetics and personal care products can trigger
reproductive aging, causing women to enter menopause several years
early.

While the findings of the U. of I. study are yet to be replicated in
humans, Chiang and Flaws said they warrant further investigation,
particularly into DEHP's and DiNP's potential effects on the ovaries and
the production of sex steroid hormones.

"These chemicals' half-lives in the body are relatively short," Flaws said.
"They tend to be broken down quickly and the metabolites excreted in
urine within a couple of days. It's troubling that these effects were
continuing several months later."

More information: Catheryne Chiang et al, Sub-Chronic Exposure to
Di(2-ethylhexyl) Phthalate and Diisononyl Phthalate During Adulthood
Has Immediate and Long-Term Reproductive Consequences in Female
Mice, Toxicological Sciences (2019). DOI: 10.1093/toxsci/kfz013
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