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ABSTRACT

Phthalates is the common term used to describe a group of chemicals also called plasticisers as
they help increase the durability of plastics and don't mix with the chemicals of the plastic. They
pollute the surrounding environment by mixing with dust and air.

This article will describe the effects of Phthalates on human life and the reproductive system, on
the ecological balance of nature, the mental health and brain function of individuals, and on the
endocrine system. We also highlight areas that need more primary research to understand a
causal relationship between them, and how this chemical easily gets concealed under other
names.

Introduction

Phthalates are man made groups of chemicals or plasticizers and used as common base
ingredients in the day-to- day products like cosmetics (personal care products like shampoo,
soaps), food items, toys, PVC pipes, hardware materials, packaging equipment, and plastics (Fig.
1). They usually exist in the form of oily, colourless, odourless liquids). They’re used as
lubricating ingredients in certain cosmetics, and act as fragrance generators. In plastics, toys, and
other such appliances, they help by making the material softer and durable Phthalates have
multiple varieties and types. For example, DEHP (di-ethylhexyl phthalate), BBP (benzyl-butyl
phthalate,) and DINP (diisononyl phthalate), Di-n-octylphthalate (DNOP).

Phthalates come under a variety of names, in many personal care products, companies classify
phthalates under the term of “fragrance” even though it makes up more than 20 percent of the
composition of the product ("Beauty Tip™). This makes it challenging to identify and prevent
their usage by consumers. This is especially challenging for children below 3 years of age

WWWw.ijsser.org Copyright © I1JSSER 2023, All rights reserved Page 3308



https://wwwn.cdc.gov/tsp/substances/ToxSubstance.aspx?toxid=204

International Journal of Social Science and Economic Research
ISSN: 2455-8834

Volume:08, Issue:10 "October 2023"

because the toys and baby equipment that these kids use, use phthalates as a core building block.
For example, companies like Revlon, Calvin Klien, Procter and Gamble.

Unsupervised children are particularly at risk when they put items containing phthalates in their
mouths. Phthalates are known to have a positive correlation with obesity, diseases like cancer
and multiple other reproductive abnormalities. This data has been collected from a large national
sample in the U.S. population. This data is consistent with data from a German biomonitoring
study which conducted a similar study and found out the temporal trends over a span of 20 years
in a sample of predominantly university students.

Phthalates can enter our body via inhalation, skin absorption, general exposure / presence in air,
fragrances we use, and more.

This review aims to see the adverse effects of these phthalates on different processes and systems
in our body. It shows the effects of phthalate exposure on our mental health, brain functioning,
endocrine system, reproductive system etc. Additionally, it has been observed that DEP, DnBP,
BBzP, and DEHP concentrations have declined by approximately 20 to 50 %. Urinary metabolite
concentrations of DiBP and DiNP, on the other hand, have increased by over 100%.
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Figure 1 showing the sources and effects that phthalate have on adults and children
Phthalates effects on mental health and brain function

From a young age, motor development and brain development is essential for each child’s
growth. Multiple researchers have tested out whether the exposure of phthalates has any
correlation with mental and behavioural skill development. They concluded that higher exposure
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to phthalates led to a late response in motor development. The various different types of
phthalates that they tested are monomethyl phthalate, monoethyl phthalate, monobutyl phthalate,
monobenzyl phthalate (MBzP), and three di(2-ethylhexyl) phthalate (DEHP) metabolites,
namely mono-2-ethylhexyl phthalate (MEHP), mono(2-ethyl-5-hydroxyhexyl) phthalate, and
mono(2-ethyl-5-oxohexyl) phthalate.

They manifested lower mental development in girls specifically. Rest of the other three
phthalates that they had tested out, had a similar effect when exposed during the prenatal age.
They saw a strong correlation in behavioural and mental development and also saw withdrawal
symptoms, anxiety and depression in those kids (Table 1.). The study concluded that phthalates
can have negative effects on the mental well being, right from the prenatal age. This exposure is
detrimental for kids, as seen in Polanska et al. research. The motor development of these 2 year
olds’ was hampered and their cognition at the age of 7 was lesser than that of other kids who
weren't as exposed to phthalates and chemicals as them.

Phthalates have also been seen to lower the production of testosterone. This has been correlated
with reduced brain development too.

Table 1: Anxious-shy behaviours were associated with prenatal exposure to MBzP and
MiBP

Prenatal exposure MBzP/MnBP[Prenatal exposure MiBP

MBzP: MR=1.15. 95%CT 1.01
Among girls to 1.30 -

MBzP: MR=1.20. 95%CI 1.05 |MR =1.22, 95%CI 1.02 to
Among boys to 1.36 1.47

MnBP: MR=1.28 95%CI 1.02 |[MR =0.83,95%CI 0.71 to
Both boys and girls to 1.59 0.98

Phthalates’ effect on reproduction
Correlation with sudden loss of pregnancy

Zhang et. al. found that pregnancy loss was associated with higher levels of monobutyl phthalate
in urine samples. The researchers compared various databases like PubMed, EMBASE, Web of
Science and major Chinese literature and came to the same conclusion that they had derived
from their research.
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Harvard T.H. Chan School of Public Health has also conducted research on a group of women,
who were going through a medically assisted reproduction, to show that these hormone-
disrupting chemicals like phthalates have an adverse effect on pregnancy. They reached this
conclusion after conducting multiple experiments. The results may increase the chances of
miscarriage, risk factors for gestational diabetes. The results showed that the womenwere 60%
more likely to lose their pregnancy due to the high concentrations of phthalate than without it.
Gestational diabetes may increase the risks of preterm birth and other birth complications.
Excessive weight gain during pregnancy might be a factor for gestational diabetes.

Risk of miscarriage

One study showed a statistically significant association between MEHP phthalate exposure and
pregnancy loss. Asub analyses found that higher MEHP (strongly associated with inhibition of
brain exposure led to a higher chance of an early pregnancy loss. It is also believed that a strong
exposure of MEHP at an early age, can increase the chances of pregnancy loss. Phthalates are
also known to have an effect on the health of ovaries. With continuous exposure toit, the chances
of menstrual irregularities, reduced fertility and slower ovarian function. Another study showed
that women who were exposed to a specific type of phthalate DEHP by consumption or
utilisation of cosmetic products were 60% more likely to get a miscarriage or pregnancy loss
than those who were not.

Phthalates correlation with obesity and weight gain

Endocrine disrupting chemicals interfere with the functioning of hormones and might even bethe
factors causing weight gain and obesity (Fig. 2). These are referred to as "obesogens".

Obesogens are chemical compounds which can disrupt our metabolism rate, thus promoting fat
storage and causing obesity in several ways. It can also lead to diabetes or increase in body fat
mass. They might also increase the appetite of an individual. In many cases phthalates have been
described as obesogens. In another study there is evidence showing positive correlation between
increased obesogen levels, with exposure to phthalates, and body weight or body mass index
(BMI) increase in children and adults.

Phthalates effect on reproduction in men

With more exposure to phthalates, greater chances of adverse effects on the male reproductive
system has been observed. It has been observed in multiple studies that phthalates exposure has
seen a correlation with sperm size decreasing, decreasing sperm count, worsened semen quality,
higher chances of developing testicular cancer, greater chances of seeing abnormalities in shape
and size of sperm. That being said, out of 12 studies conducted, an inverse relationship was
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found between DEP (type of phthalate) exposure and male reproductive health in only 4 studies.
No association was observed in the other studies. Therefore, given the lack of multiple studies,
we can’t fully confirm this correlation.

Sensence happening earlier due to phthalates exposure (Early ageing)

Sensence is the term given to the process of cell division stopping at an early age. They enter the
state of permanent growth arrest, which is normal in ageing. However, when this happens earlier
than usual, that’s when this can cause problems and abnormalities. There have been studies
conducted which have found a mild association between the phthalate exposure and DNA
damage and oxidative stress in cells. This might play a role in senescence and act as a factor
increasing the chances for early ageing. However, not many studies have been conducted in this
field and hence we can’t come to the conclusion that there is a strong correlation between them.
Nevertheless, we can come to this conclusion that chemicals and plasticizers, to some extent, do
play a role in the ageing of humans.

Phthalates correlation with hormones during pregnancy

Phthalate exposure during pregnancy and its correlation with sex steroid hormone concentration,
is a topic which has seen mixed results. In some instances, the results are not statistically
significant, while in others it is. A study done on 1179 children in the US, between the ages of 6 -
19 was conducted where it showed that phthalate exposure affected the prepubertal individuals
less than the pubertal ones. This could allude to the fact that phthalate exposure has a positive
correlation with sex steroids. Along with implications on sex steroids, implications on foetal
development and related health issues have also been seen.

Certain studies have found that with an increase in the concentration of phthalates (DEHP),
reduced levels of progesterone have been observed and in turn toxicity in the female
reproductive system.

Additionally, a reduction in luteinizing hormone has been observed too. These hormones are
crucial for a healthy pregnancy because they help in ovulation and secretion of other essential
hormones. As a side effect of these deficiencies, birth abnormalities have also been seen.

During pregnancy, reduction in testosterone concentration is observed with exposure to
phthalates, during the gestation period of women. If the child is a boy, there are higher chances
that the baby will grow to have reduced testosterone levels. In Sheela et al’s study, this has been
observed and a correlation has been established between prenatal testosterone concentrations and
different phthalates like DEHP, MBP, MEP.
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DEHP and MEHP also affect the male reproductive system, leading to male infertility.

This information is crucial for us to better understand the development of maternal and infant
health because testosterone has a significant involvement in it. It’ll help us understand
Phthalates’ effects on cardiovascular diseases, hormone mediated reproductive diseases,
neurodevelopmental outcomes, and foetal genital tract development.

These results, however, need more experiments to be conducted for substantial evidence to be
gathered to prove this theory.
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Figure 2: Detailed impacts of phthalate exposure
Phthalates effect on hormones and the endocrine system
Placental corticotropin releasing hormone

This hormone is important during pregnancy to allow foetal maturation and regulation of time of
delivery. It also helps increase maternal serum cortisol levels during the third trimester.

Phthalates may disrupt maternal-foetal-placental endocrine pathways. They do so by mimicking
or blocking the pathways. Especially the androgen and oestrogen receptors. This can have a
negative effect on the pregnancy outcomes and overall development of the child. Placental
corticotropin releasing hormone (pCRH) is critical for healthy pregnancy and child development,
but understudied as a target of endocrine disruption. More primary research in this area can bring
about more constructive information and corrective substitutes.
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Hypothalamic pituitary Gonadal axis

The Hypothalamic Pituitary Gonadal Axis, also called the HPG, is the term given to the
Hypothalamus and the pituitary gland gonadal glands, together. This axis is responsible for
regulating reproduction and development. As mentioned earlier, phthalates can reduce the
amount of testosterone production, reduce the sperm count and cause other such reproductive
issues. The HPG is what gets adversely affected and hence causes these changes. More research
needs to be done to establish a stronger control between the two though.

Discussion

This analysis supports the theory that phthalates have significant detrimental effects on the
human body. When exposed in excess quantities, these chemicals have an adverse effect on
multiple body systems. They can lead to higher chances of delayed mental growth and anxiety.
Exposure to phthalates can increase chansafe pregnancy Exposure to certain chemicals can
disrupt the hormonal balance necessary for a safe pregnancy, potentially affecting the course of
pregnancy itself. Phthalates can affect prenatal babies, young infants, adolescents and adults too.
Since phthalates are used universally, it is essentially that consumers have an easier way to
identifying them in the products they purchase.

Phthalates are present in various consumables in high concentrations. As discussed here, theycan
have a detrimental effects on us. The reproductive system faces major issues such as miscarriage,
pregnancy loss, and more. Phthalates affect the production and secretion of our Phthalates make
living safe and healthy challenging for all unwittingly consuming them. In 2017, the Consumer
Product Safety Commission banned the consumption of 8 types of phthalates present in
children’s toys.

The issue of over consumption of phthalates is a serious issue which if not attended to, is likely
to cause many more deaths indirectly. Unfortunately, there is not much awareness about this
topic for the general public. More studies on the side effects of these chemicals should be carried
out. Awareness should be raised via public health advisories. As more chemical classes beyond
phthalates are identified, it is likely that people become more aware and research ways to
substitute toxic chemicals.. In the present, it is challenging to find a chemical which has the exact
same function as phthalates but does not adversely affect the human body. We can opt for natural
substances like coconut oil, jojoba oil, etc in cosmetics and choose biodegradable plastics to
avoid the chances of coming in contact with phthalates.

In the future, if we don't stop consuming phthalates, there are high chances of adopting problems
it brings along, that we can't even imagine.
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This research is an important upcoming field and needs a lot more primary research to help find
organic substitutes of Phthalates so that the use of this chemical is permanently eradicated and
human health is retained naturally.

Table 2: showing chemical structures of common phthalates and their monoester
metabolites

References

Monoester metabolite

Parent compound

o

Di(2-ethylhexyl) phthalate (DEHP)

— 0O
o0 0O
Y=
Dibutyl phthalate (DBP)
— P Qo -
0—< »O

\

AW
Diethyl phthalate (DEP)

v N _ 00 p
=" b4 %o

Butyl benzyl phthalate (BBP)

g 4
Dusononyl phthalate (DINP)

0, _OH

J'O\ L
ANy N
T T ~0 vl/ I

Mono(2-ethylhexyl) phthalate (MEHP)

ir
)

Monobutyl plllh;!l;«_iu (MBP)

o ,—
o= -0

/A

=
\

Monoethyl ﬁliliml:nc (MEP)

o fjﬂc’ il

if r 0N\

= | I
: b

Manobenzyl phlhulu{‘ (MBzP)

W \

pal-L
= 0~
' \ y

4,

/Y
Monoisobutyl phthalate (MIBP)

v
Monoisonony! phthalate (MINP)

1.  "Phthalates Business Guidance & Small Entity Compliance Guide." U.S.
Consumer Product Safety Commission, 26 Nov. 2019, www.cpsc.gov/Business--

Manufacturing/Business-Education/Business-Guidance/ Phthalates-Information.

2. "Phthalates Factsheet." Centers for Disease Control and Prevention, Centre For

Disease

Control and

Prevention, 2 Sept.

2021,

Copyright © 1JSSER 2023, All rights reserved

WWW.ijsser.org

Page 3315



http://www.cpsc.gov/Business--Manufacturing/Business-Education/Business-Guidance/Phthalates-Information
http://www.cpsc.gov/Business--Manufacturing/Business-Education/Business-Guidance/Phthalates-Information
http://www.cpsc.gov/Business--Manufacturing/Business-Education/Business-Guidance/Phthalates-Information

10.

11.

12.

International Journal of Social Science and Economic Research
ISSN: 2455-8834
Volume:08, Issue:10 "October 2023"

www.cdc.gov/biomonitoring/Phthalates FactSheet.html.

Phthalates ~ Factsheet|National Biomonitoring Program | CDC.
www.cdc.gov/biomonitoring/Phthalates FactSheet.html

Houlihan, J. "Phthalates, Beauty products and FDA." Campaign for Safe

Cosmetics, 2002, (www.safecosmetics.org/wp-content/uploads/2022/08/Not-Too-
Pretty.pdf).

Wittassek, Matthais. "Internal phthalate exposure over the last two decades —A
retrospective human biomonitoring study.” Science Direct, 22 May 2007,
www.sciencedirect.com/science/article/pii/S1438463907000491.

Zota, Ami R. "Temporal Trends in Phthalate Exposures: Findings from the
National Health and Nutrition Examination Survey, 2001-2010." PubMedCentral
(PMC), Mar. 2014,
www.ncbi.nlm.nih.gov/pmc/articles/PMC3948032/#r57.Braun, Joseph.

"Phthalate Exposure and Children’s Health." PubMed Central (PMC),
www.ncbi.nlm.nih.gov/pmc/articles/PMC3747651/.

Wang, Yufei. "Phthalates and their impacts on Human health." Google,
www.google.com/url?sa=i&url=https%3A%2F%2Fwww.mdpi.com%2F2227-
9032%2F9%2F5%2F603&psig=A0vVaw31lajbXxQLydaMFsX0LXypA&ust=16
94146072582000&source=images&cd=vfe&opi=89978449&ved=0CBA
QjhxgFwoTCPIil2InQI4EDFQAAAAAJAAAAABAY.

Huang, Han - Bin. "Prenatal and childhood exposure to phthalate diesters and
neurobehavioral development in a 15-year follow-up birth cohort study." Science
Direct, www.sciencedirect.com/science/article/abs/pii/S0013935119301094.

"Prenatal and Childhood Exposure to Phthalates and Motor Skills at Age 11
Years." PubMed Central (PMC),
www.ncbi.nlm.nih.gov/pmc/articles/PMC6814270/.

Braun, Joseph M. "Phthalate exposure and male reproductive outcomes: A
systematic review of the human epidemiological evidence.” Science Direct,
www.sciencedirect.com/science/article/pii/S0160412018303404#bb0295.

Whyatt, Robyn. "Prenatal Exposure to Phthalates Linked to Decreased Mentaland

WWWw.ijsser.org Copyright © I1JSSER 2023, All rights reserved Page 3316



http://www.cdc.gov/biomonitoring/Phthalates_FactSheet.html
http://www.cdc.gov/biomonitoring/Phthalates_FactSheet.html
http://www.safecosmetics.org/wp-content/uploads/2022/08/Not-Too-Pretty.pdf
http://www.safecosmetics.org/wp-content/uploads/2022/08/Not-Too-Pretty.pdf
http://www.sciencedirect.com/science/article/pii/S1438463907000491
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3948032/#r57.Braun
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3747651/
http://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.mdpi.com%2F2227-
http://www.sciencedirect.com/science/article/abs/pii/S0013935119301094
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6814270/
http://www.sciencedirect.com/science/article/pii/S0160412018303404#bb0295

13.

14.

15.

16.

17.

18.

19.

20.

21.

International Journal of Social Science and Economic Research
ISSN: 2455-8834
Volume:08, Issue:10 "October 2023"

Motor Development." Columbia University Mailman School of Public

Health, Columbia, 25 Feb. 2016, www.publichealth.columbia.edu/public-health-
now/news/prenatal-exposure-phthalates-linked-decreased-mental-and-motor-
development.

Whyatt, Robin, and Xinhua Liu. "Maternal Prenatal Urinary Phthalate Metabolite
Concentrations and Child Mental, Psychomotor, and Behavioral Development at 3
Years of Age." PubMed, Pubmed, Feb. pubmed.ncbhi.nlm.nih.gov/21893441/.

Agnieszka, Jankowska. "Prenatal and Early Postnatal Phthalate Exposure and
Child Neurodevelopment at Age of 7 Years - Polish Mother and Child Cohort -
PubMed." PubMed, 5 Aug. 2019, pubmed.ncbi.nlm.nih.gov/31419718/.

Filova, Barbora et al. “The effect of testosterone on the formation of brain
structures.”  Cells,  tissues, organs vol. 197,3 (2013): 169-77.
doi:10.1159/000345567

Daniel, Sharon et al. “Prenatal and early childhood exposure to phthalates and
childhood behavior at age 7 years.” Environment international vol. 143 (2020):
105894. doi:10.1016/j.envint.2020.105894)

Zhang H, Gao F, Ben Y, Su Y. Association between phthalate exposure and risk of
spontaneous pregnancy loss: A systematic review and meta-analysis. Environ
Pollut. 2020 Dec;267:115446. doi: 10.1016/j.envpol.2020.115446. Epub 2020
Aug 22. PMID: 32866875.

Pregnancy & Early Childhood.” C-CHANGE | Harvard T.H. Chan School of
Public Health, 19 June 2019,www.hsph.harvard.edu/c-

change/subtopics/pregnancy-early-childhood/.

Messerlian, Carmen; Wylie, Blair J.; Minguez-Alarcén, Lidia; Williams, Paige L.;
Ford, Jennifer B.; Souter, Irene C.; Calafat, Antonia M.; Hauser, Russ for the
Earth Study Team. Urinary Concentrations of Phthalate Metabolites and
Pregnancy Loss Among Women Conceiving with Medically Assisted
Reproduction. Epidemiology 27(6):p 879-888, November 2016. | DOI:
10.1097/EDE.0000000000000525

Toft, Gunnar et al. “Association between pregnancy loss and urinary phthalate
levels around the time of conception.” Environmental health perspectives vol.

WWWw.ijsser.org Copyright © I1JSSER 2023, All rights reserved Page 3317



http://www.publichealth.columbia.edu/public-health-now/news/prenatal-exposure-phthalates-linked-decreased-mental-and-motor-development
http://www.publichealth.columbia.edu/public-health-now/news/prenatal-exposure-phthalates-linked-decreased-mental-and-motor-development
http://www.publichealth.columbia.edu/public-health-now/news/prenatal-exposure-phthalates-linked-decreased-mental-and-motor-development
http://www.publichealth.columbia.edu/public-health-now/news/prenatal-exposure-phthalates-linked-decreased-mental-and-motor-development
http://www.hsph.harvard.edu/c-change/subtopics/pregnancy-early-childhood/
http://www.hsph.harvard.edu/c-change/subtopics/pregnancy-early-childhood/

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

International Journal of Social Science and Economic Research
ISSN: 2455-8834
Volume:08, Issue:10 "October 2023"

120,3 (2012): 458-63. doi:10.1289/ehp.1103552

Mangipudy, Raja S., and Harihara M. Mehendale. "Mono(2-Ethylhexyl)
Phthalate." Science Direct, www.sciencedirect.com/topics/chemistry/mono-2-
ethylhexyl-phthalate.

Mangipudy, Raja S., and Harihara M. Mehendale. "Mono(2-Ethylhexyl)
Phthalate.” Science Direct, www.sciencedirect.com/topics/chemistry/mono-2-
ethylhexyl-phthalate.

Panagiotou, Eleftheria M., and Venla Ojasalo. "Phthalates, Ovarian Functionand
Fertility in Adulthood." PubMed, Sept. pubmed.ncbi.nlm.nih.gov/34238683/.

"Exposure to Phthalates May Raise Risk of Pregnancy Loss, Gestational
Diabetes." News, 29 June 2018, www.hsph.harvard.edu/news/features/phthalates-
exposure-pregnancy-loss-ges tational-diabetes/.

"Endocrine Disruption and Obesity: A Current Review on Environmental
Obesogens." PubMed Central (PMC),
www.ncbi.nlm.nih.gov/pmc/articles/PMC7326440/.

"Obesogens: How They Are Identified and Molecular Mechanisms Underlying
Their Action." PubMed Central (PMC),
www.ncbi.nlm.nih.gov/pmc/articles/PMC8655100/.

Goodman, Michael et al. “Do phthalates act as obesogens in humans? Asystematic
review of the epidemiological literature.”

Shin Hye, Kim. "Phthalate Exposure and Childhood Obesity." Annals of Pediatric
Endocrinology & Metabolism, Korean Society of Pediatric Endocrinology.,e-
apem.org/journal/view.php?doi=10.6065/apem.2014.19.2.69.

Braun, Joseph M. "Phthalate exposure and male reproductive outcomes: A
systematic review of the human epidemiological evidence." Science Direct,
www.sciencedirect.com/science/article/pii/S0160412018303404#bb0295.

Radke, Elizabeth G., et al. “Phthalate Exposure and Male Reproductive
Outcomes: A Systematic Review of the Human Epidemiological Evidence.”
Environment International, vol. 121, Elsevier BV, Dec. 2018, pp. 764-93.

WWWw.ijsser.org Copyright © I1JSSER 2023, All rights reserved Page 3318



http://www.sciencedirect.com/topics/chemistry/mono-2-ethylhexyl-phthalate
http://www.sciencedirect.com/topics/chemistry/mono-2-ethylhexyl-phthalate
http://www.sciencedirect.com/topics/chemistry/mono-2-ethylhexyl-phthalate
http://www.sciencedirect.com/topics/chemistry/mono-2-ethylhexyl-phthalate
http://www.hsph.harvard.edu/news/features/phthalates-exposure-pregnancy-loss-ges
http://www.hsph.harvard.edu/news/features/phthalates-exposure-pregnancy-loss-ges
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7326440/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8655100/
http://www.sciencedirect.com/science/article/pii/S0160412018303404#bb0295

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

International Journal of Social Science and Economic Research
ISSN: 2455-8834
Volume:08, Issue:10 "October 2023"

Khasin, Liliya. "The Impact of Di-2-Ethylhexyl Phthalate on Sperm Fertility."
Frontiers, Pubmed, 30 June 2020,

www.frontiersin.org/articles/10.3389/fcell.2020.00426/full.

Jeyapalan, Jessie. "Cellular Senescence and Organismal Aging." PubMed, 12 Apr.
2008, pubmed.ncbi.nlm.nih.gov/18502472/.

Wang, J., Li, D., Liu, Y., Liu, Y., Zhao, L., & Zhou, Y. (2021). Toxicity
mechanisms of phthalates on human health: A review. Science of the Total
Environment, 758, 143655.

Schettler, T. (2006). Human exposure to phthalates via consumer products.
International journal of andrology, 29(1), 134-139.

Huuskonen, H., & Juuti-Uusitalo, K. (2017). Phthalates and Cellular Senescence.
In Cellular Senescence and Aging (pp. 237-250). Springer,Cham.

Hu, Peipei, et al. "Associations Between Exposure to a Mixture of Phenols,
Parabens, and Phthalates and Sex Steroid Hormones in Children 6-19 Years from
NHANES, 2013-2016." PubMed

Sathyanarayana, Sheela. "Phthalate Exposure and Reproductive Hormone
Concentrations in Pregnancy." PubMed, Mar. 2014,
pubmed.ncbi.nIm.nih.gov/24196015/.

Li, Na, and Lin Ye. "Di-(2-ethylhcxyl) Phthalate Reduces Progesterone Levelsand
Induces Apoptosis of Ovarian Granulosa Cell in Adult Female ICR Mice."
PubMed, pubmed.ncbi.nlm.nih.gov/22986106/.

Minguez-Alarcon, Lidia, et al. "Effects of Exposure to Environmental Chemicals
on the Physiology of the Human Reproductive System." Fertilityand Sterility, vol.
106, no. 4, 2016, pp. 859-881

Zhao, Yi, et al. "Phthalate-induced Testosterone/androgen Receptor Pathway
Disorder on Spermatogenesis and Antagonism of Lycopene.” PubMed,
pubmed.ncbi.nIm.nih.gov/36104915/.

Sathyanarayana, Sheela. "Phthalate Exposure and Reproductive Hormone
Concentrations in Pregnancy."” PubMed, Mar. 2014,
pubmed.ncbi.nim.nih.gov/24196015/.

WWWw.ijsser.org Copyright © I1JSSER 2023, All rights reserved Page 3319



http://www.frontiersin.org/articles/10.3389/fcell.2020.00426/full

43.

44,

45.

46.

47.

48.

49.

50.

International Journal of Social Science and Economic Research
ISSN: 2455-8834
Volume:08, Issue:10 "October 2023"

"Multisystemic alterations in humans induced by bisphenol A and phthalates:
Experimental, epidemiological and clinical studies reveal the need to change
health policies.” Science Direct,

www.sciencedirect.com/science/article/pii/S026974912037069X.

Barrett, Emily S et al. “Prenatal phthalate exposure in relation to placental
corticotropin releasing hormone (pCRH) in the CANDLE cohort.” Environment
international vol. 160 (2022): 107078. doi:10.1016/j.envint.2022.107078

Mendiola, Jaime, et al. "Associations between Urinary Phytoestrogens and
Phthalate Metabolites, and Semen Quality Parameters in a Multi-Center Studyof
US and European Men." Environmental Health Perspectives, vol. 119, no. 7,
2011, pp. 1017-1022. doi: 10.1289/ehp.1003000.

Gore, A. C,, et al. "EDC-2: The Endocrine Society's Second Scientific Statement
on Endocrine-Disrupting Chemicals." Oxford Academic, Endocrine Reviews, 1
Dec. 2015, academic.oup.com/edrv/article/36/6/E1/2354691

Zhao, Yi, et al. "Phthalate-induced Testosterone/androgen Receptor Pathway
Disorder on Spermatogenesis and Antagonism of Lycopene." PubMed,
pubmed.nchi.nlm.nih.gov/36104915/.

Hauser, Russ. "Why Phthalates Should Be Restricted or Banned from Consumer
Products." News, 17 Mar. 2021, www.hsph.harvard.edu/news/features/the-big-3-
why-phthalates-should-be-res tricted-or-banned-from-consumer-products/.

Kamrin, M. A. (2009). Phthalate risks, phthalate regulation, and public health: a
review. J Toxicol Environ Health B Crit Rev, 12(2), 157-174.

https://doi.ora/10.1080/10937400902729226

https://www.nchi.nlm.nih.qov/pmc/articles/PMC4313599/bin/fendo-06-00008-00
01.jpg

WWWw.ijsser.org Copyright © I1JSSER 2023, All rights reserved Page 3320



http://www.sciencedirect.com/science/article/pii/S026974912037069X
http://www.hsph.harvard.edu/news/features/the-big-3-why-phthalates-should-be-restricted-or-banned-from-consumer-products/
http://www.hsph.harvard.edu/news/features/the-big-3-why-phthalates-should-be-restricted-or-banned-from-consumer-products/
http://www.hsph.harvard.edu/news/features/the-big-3-why-phthalates-should-be-restricted-or-banned-from-consumer-products/
https://doi.org/10.1080/10937400902729226
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4313599/bin/fendo-06-00008-g001.jpg

