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Abstract  Article Info 

Parabens, esters of p-hydroxybenzoic acid, are widely used as preservatives in cosmetics, 
pharmaceuticals, and food products. Their extensive use has led to the detection of parabens in 
various environmental and biological samples, with concentrations in human urine as high as 
227 ng/mL, particularly in regions like South Korea. Evidence suggests that parabens exhibit 
estrogenic activity, contributing to endocrine disruption, with adverse effects on reproductive 
health, early puberty onset, and increased breast cancer risk. Research has found that parabens, 
particularly propyl- and butylparaben, can interfere with hormone regulation, reduce sperm 
production, and decrease testosterone levels in animal models. Furthermore, parabens have been 
detected in breast tissue and are associated with tumor progression in breast cancer cells. 
Although regulatory bodies, such as the European Union, have established limits (0.4% for a 
single paraben and 0.8% for combined parabens in cosmetics), there is no globally accepted 
exposure threshold. The potential cumulative exposure due to their widespread presence 
highlights the need for clearer safety guidelines and further research on the long-term health 
impacts of parabens, particularly in vulnerable populations. 
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Introduction 

 

In recent years, the safety of parabens has been a subject 
of concern. Denmark has raised alarms about the 
potential endocrine-disrupting effects of parabens at high 
exposure levels. Studies on young male rats have shown 
that oral exposure to propyl- and butylparaben can lead 
to adverse effects on sperm production and testosterone 
levels, prompting the formation of a committee under the 
List of Undesirable Substances (LOUS, 2003). Currently, 
parabens are classified as endocrine disruptors, which 
have been shown to have genotoxic and cytotoxic 
effects, (Güzel and Tüylü, 2019; Roszak et al., 2020), 
impacting various internal organs and systems, including 

the reproductive, immune, and endocrine systems 
(Chiara et al., 1994; Jordan and deCatanzaro, 2009; 
Karolina, 2019). Some studies have also linked parabens 
to obesity, neurological disorders, developmental 
disorders, and neoplastic processes (Lucie et al., 2018; 
Jiang et al., 2018; Amelia et al., 2013; Roje et al., 2013). 
Due to these adverse effects, many countries have 
implemented legislation to limit the use of parabens. In 
the EU, for example, the permitted content of parabens in 
cosmetics is capped at 0.4% for a single paraben and 
0.8% for all parabens combined (P82, 2010) 
 
Parabens, esters of p-hydroxybenzoic acid, are widely 
used as preservatives in various industries, including 
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cosmetics, food packaging, and pharmaceuticals (Tahir 
and Saad, 2021). Propylparaben, a member of the 
paraben family, is valued for its effective antimicrobial 
properties and ability to extend product shelf life. In the 
cosmetics and personal care sector, propylparaben is a 
common ingredient in moisturizers, shampoos, 
conditioners, makeup, and skincare products, preventing 
microbial growth and maintaining product integrity. 
Similarly, in pharmaceuticals, propylparaben is used as a 
preservative in topical creams, ointments, solutions, and 
oral medications. In some regions, propylparaben is also 
approved as a food additive, used to preserve processed 
foods, baked goods, beverages, and condiments. The 
most commonly used parabens in cosmetics are 
methylparaben, ethylparaben, propylparaben, and 
butylparaben. Parabens are ubiquitous in our 
environment, found in water, soil, animals, and humans. 
(Lincho et al., 2021) Research has shown that increasing 
the length of the alkyl chain in parabens enhances their 
antimicrobial activity, although this comes at the cost of 
reduced water solubility (Piao et al., 2014). 

 

Presence Reported 

 
Parabens have been detected in various environmental 
and biological samples, with significant concentrations 
reported in different regions. In Asian ecological water 
samples, high levels of parabens have been found, 
ranging from 55.9 ng/mL for methylparaben to 69.9 
ng/mL for propylparaben (Unuabonah et al., 2021). 
Similarly, in the United States, the Centers for Disease 
Control and Prevention (CDC) reported urinary paraben 
concentrations in the general population, with geometric 
mean values of 48.1 μg/L for methylparaben and 5.74 
μg/L for propylparaben in 2013-2014. Processed 
products have also been found to contain parabens at 
concentrations between 450 and 2000 mg/kg (Honda et 

al., 2018; Ocaña-González et al., 2015) 
 
A recent study in China by Mao et al., (2024) detected 
methylparaben and propylparaben in human serum and 
whole blood, with mean concentrations of 2.3 and 2.1 
ng/mL in serum, and 1.9 and 1.3 ng/mL in whole blood, 
respectively. The study also found significant 
correlations between serum and whole-blood paraben 
concentrations (Mao et al., 2024). The widespread 
presence of parabens in various matrices has raised 
concerns about their potential impact on human health 
and the environment. 
 
The global paraben market size was valued at $91.1 
million in 2021 and is expected to reach $164 million by 

2031, growing at a CAGR of 5.5%. The demand for 
propylparaben alone is substantial, with a consumption 
of 110k tonnes in 2021, projected to grow at a CAGR of 
3.2% (A17414, 2022).  
 
The increasing use of parabens in various industries has 
led to their ubiquitous presence in the environment, 
highlighting the need for ongoing monitoring and 
assessment of their potential risks. (ACHEMANALYST, 
2024) 

 

Physiological Fate of Parabens 

 
The distribution of parabens and 4-HB in human blood 
has been investigated, revealing a pattern of partitioning 
between human serum and whole blood (Kp). The mean 
Kp values of parabens, except benzylparaben (BzP), 
increase with the alkyl chain length, ranging from 0.83 to 
1.6. BzP and propylparaben (PrP) have comparable mean 
Kp values of 1.4, while 4-HB has the lowest mean Kp 
value of 0.75 (Mi-Yeon et al., 2019). These findings are 
crucial for selecting the appropriate blood matrix for 
assessing human exposure and conducting 
epidemiological studies on parabens. 
 
Previous studies have shown that oral administration of 
parabens leads to their excretion in urine, primarily as 
hydroxybenzoic acid, glycine conjugates, and 
glucuronide conjugates. However, the extent of excretion 
varies inversely with the length of the alkyl chain. For 
instance, after 24 hours, 25-39% of methylparaben is 
excreted as p-hydroxybenzoic acid, while 25-29% is 
excreted as the glycine conjugate (Tsukamoto and 
Terada, 1960; Tsukamoto and Terada, 1962). In contrast, 
the excretion of butylparaben is significantly lower, 
ranging from 40-48% (Hu et al., 2015) 
 
Animal studies have also investigated the fate of 
parabens following intravenous injection. These studies 
have shown that parabens are rapidly metabolized, with 
low levels detected in blood, while p-hydroxybenzoic 
acid is detected in various tissues, including the brain, 
spleen, pancreas, liver, and kidney. The recovery of 
parabens from these tissues varies between 58% and 
94%, except for butylparaben, which is recovered at a 
lower rate of 40-48% (Soni et al., 2005; Lincho et al., 

2021; Thigpen et al., 1956). 
 
Overall, these findings suggest that parabens are 
extensively metabolized and excreted in urine, with the 
extent of excretion dependent on the length of the alkyl 
chain. The results also imply that skin care products may 
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lead to higher levels of parabens in the body compared to 
oral administration, highlighting the need for further 
investigation into the safety of paraben use in personal 
care products. 
 

Regulatory Status of Parabens 

 
There is no uniform global regulation regarding parabens 
in products, with different countries having varying 
guidelines and restrictions. The European Union bans 8 
types of parabens in cosmetic products, while the United 
States allows parabens in limited amounts in cosmetics, 
with the FDA regulating their concentrations. Canada 
bans 3 types of parabens but allows others with 
restrictions. Asian countries like Japan have placed 
restrictions on certain parabens in cosmetics. Germany 
has stricter guidelines, prohibiting the combination of 
parabens from exceeding 0.2% per item. However, 
France requires labeling and warnings for products 
containing parabens (Fransway et al., 2019; Błędzka et 

al., 2014) 

 
Parabens have received approval from various regulatory 
bodies, including the FDA, JECFA, and FEMA, for use 
in food, cosmetics, and pharmaceuticals. JECFA has 
established an acceptable daily intake (ADI) of 0-10 
mg/kg body weight (bw) for parabens. The average daily 
intake of methylparaben, a commonly used paraben, is 
reported to be 0.22 mg (Seetaramaiah et al., 2011). In 
cosmetics, parabens are permitted up to a concentration 
of 0.8% by the Danish and European Economic 
Community (EEC) regulations (EU regulations: 
Parabens, 2023).  
 
However, some parabens have faced regulatory 
restrictions in recent years. In 2015, the European Union 
banned the use of isopropyl paraben and isobutyl 
paraben in personal care products, pending further 
research. The Association of Southeast Asian Nations 
(ASEAN) has also implemented similar restrictions 
(Table-1). 
 
According to a study published by Gálvez-Ontiveros et 

al., (2021), a significant proportion of parabens were 
detected in various food categories, with surprisingly 
high levels found in Non/minimally processed foods, 
Processed foods, and Ultra-processed foods. The 
research suggests that parabens are more widespread in 
the food supply than previously thought, with significant 
amounts present in foods that are not typically 
considered processed (Ontiveros et al., 2021).  
 

Parabens' Impact on Human Health: A Growing 

Concern 

 
Since the turn of the century, parabens have faced 
scrutiny due to their potential health impacts. Despite 
their widespread use, research has detected parabens in 
various environments, including drinking water and soil, 
raising concerns about cumulative exposure. As the 
market for parabens continues to grow, it is essential to 
separate fact from fiction and understand the potential 
health risks associated with their use.Research has linked 
excessive paraben exposure to various health issues, 
particularly through skincare products. Various side 
effects reported so far include endocrine disruption, 
neurological developmental disorders, carcinogenicity, 
reproductive disorders, and increased oxidative stress. 
 
These findings highlight the need for a comprehensive 
understanding of paraben's health impacts, beyond the 
controversy surrounding their use. With their ubiquitous 
presence in the environment and consumer products, it is 
crucial to address the potential long-term consequences 
of paraben exposure on human health. 
 

Endocrine Disruption 

 
The potential for parabens to interfere with endocrine 
function has been a debatable topic. However, a 
thorough examination of the available literature suggests 
that the claims of endocrine disruption are substantiated. 
Parabens are classified as endocrine-disrupting chemicals 
(EDCs), capable of influencing the hypothalamic-
pituitary-thyroid (HPT) axis, which regulates thyroid 
hormone (TH) biosynthesis (Azeredo  et al., 2023; 
Boberg et al., 2016; Biro et al., 2012). 

 
A recent review comprehensively analyzed the existing 
data and found that all commonly used parabens exhibit 
estrogenic activity to varying degrees in both in vitro and 
in vivo assays (Boberg et al., 2010). Notably, only one 
out of 25 in vitro studies reported negative findings in 
estrogenicity assays, suggesting a significant body of 
evidence supporting the estrogenic properties of 
parabens (Darbre and Harvey, 2008; Parker et al., 1998). 
Furthermore, the estrogenic activity of parabens has been 
shown to increase with the length and branching of the 
alkyl chain (Darbre et al., 2002; Pugazhendhi et al., 

2005; Hager et al., 2022). Additionally, p-
hydroxybenzoic acid (PHBA) has been found to possess 
estrogenic activity in both in vitro and in vivo assays 
(Okubo et al., 2001; Routledge et al., 2002). 

 



Int.J.Curr.Res.Aca.Rev.2024; 12(12): 70-79 

  
 

73 

Recent studies have investigated the potential endocrine-
disrupting effects of parabens, with findings suggesting 
that they can mimic endogenous hormones and interact 
with signal transduction pathways, including HER2, to 
modulate local estrogen metabolism (Hager et al., 2022; 
Vo et al., 2010). In vitro protein assays have 
demonstrated that propylparaben (PrP) and butylparaben 
(BuP) can bind to estrogen receptors (ERs), potentially 
disrupting steroid hormone synthesis and secretion 
(Liang et al., 2023). This raises concerns about the 
environmental and human health impacts of parabens, 
particularly in childhood, where the estrogenic burden of 
parabens and their metabolites may exceed that of 
endogenous estradiol. 
 
Moreover, exposure to parabens has been linked to 
shorter menstrual cycle length in females (p < 0.05), 
suggesting a potential impact on reproductive health 
(Zhang et al., 2023; Nishihama et al., 2016). The 
endocrine-disrupting abilities of parabens may also affect 
humans during vulnerable developmental periods (Jensen 
et al., 2021). However, conflicting findings have also 
been reported, highlighting the need for further research 
to understand the effects of parabens on human health 
fully.Interestingly, long-chain parabens appear to be 
more toxic than short-chain esters and p-hydroxybenzoic 
acid (PBHA), which may be related to differences in 
metabolism (Jensen et al., 2021).  
 
Research suggests that exposure to parabens, may 
contribute to the trend of earlier thelarche (breast 
development) and potentially impact fertility and 
reproductive health (Nishihama et al., 2016; Gore et al., 

2015) Studies have consistently shown a decline in the 
age of thelarche over the past several decades, with a 
mean decrease of almost 3 months per decade from 1977 
to 2013 and 1940 to 1994 (Biro et al., 2005; Eckert-Lind 

et al., 2020). 
 
While the exact causes of this trend are not fully 
understood, evidence suggests that exposure to EDCs, 
including parabens, may play a role in altering puberty 
timing (Harley et al., 2019; Lee et al., 2019; Jensen et 

al., 2021; Petca et al., 2019). An evaluation of human 
and animal studies indicates that EDCs and body fat are 
significant factors associated with changes in puberty 
timing (Braun et al., 2017; Teitelbaum et al., 2012). 
Furthermore, research has linked urinary parabens to 
poor sperm quality, including reduced motility, 
morphology, and volume (Okonofua et al., 2019). 
Additionally, studies have consistently shown that 
parabens and their metabolites can induce uterotrophic 

effects, indicating estrogenic activity (Christiansen and 
Taxvig, 2010; Engeli et al., 2017; Lemini et al., 1997; 
Mitra et al., 2021; Lemini et al., 2004). 

 

Obesity 

 
Research suggests a potential correlation between 
paraben exposure and an increased risk of obesity, 
mediated by their estrogen-mimicking properties and 
subsequent endocrine-disrupting effects. Studies have 
consistently shown associations between paraben 
exposure and various anthropometric and physiological 
markers of obesity, including elevated body mass index 
(BMI) (Deierlein et al., 2017; Quirós-Alcalá et al., 

2019), increased waist circumference (Xu et al., 2022), 
higher leptin levels, a hormone regulating energy 
balance, and body weight (Kolatorova et al., 2018; Kim 
and Chevrier, 2020). Furthermore, maternal paraben 
exposure has been linked to an increased risk of 
childhood overweight development, potentially via 
altered neuronal appetite regulation mediated by Pro-
opiomelanocortin (POMC) (Leppert et al., 2020). This 
effect is accompanied by epigenetic modifications in the 
neuronal POMC enhancer-1, leading to reduced 
hypothalamic POMC expression. While the current 
evidence base comprises animal studies and 
observational human research, these findings suggest a 
plausible link between paraben exposure and obesity.  
 

Carcinogenicity 

 
Accumulating evidence suggests a potential link between 
paraben exposure and breast cancer development. The 
high presence of parabens in breast tissues and their 
estrogen-mimicking properties raise concerns about their 
impact on breast tissue development during puberty. 
Parabens may influence breast tissue development 
through two primary mechanisms: (1) promoting the 
proliferation of breast stromal cells and (2) epigenetic 
modifications (Pugazhendhi et al., 2020; Tapia et al., 
2023). Research has shown that parabens can induce 
hallmarks of cancer in human breast epithelial cells, even 
at regulatory exposure levels (Drabre and Harvey, 2014; 
Zhang et al., 2019). Moreover, combinations of parabens 
at concentrations measured in human breast tissue can 
increase the proliferation of MCF-7 human breast cancer 
cells (Amelia et al., 2013; Peinado et al., 2013; Wróbel 
and Gregoraszczuk, 2014). In vitro studies have also 
demonstrated that parabens can enhance migratory and 
invasive properties of human breast cancer cells, 
suggesting a potential role in cancer progression (Zhang 
et al., 2019). 
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Table.1 Frequencies (%) and mean (ng g−1) of parabens vs FEMA use levels for parabens in Food category Usual use level [O,O] 
  

  Reported Recommended  

          Usual Level  Maximum 

Leval 

  

MetPB EthPB ButPB PropPB ∑PBs MetP

B 

PropP

B 

∑PB
s 

MetP

B 

PropPB ∑PBs 

Unprocessed or 
Minimally 

Processed Foods 
(n = 32) 

Frequenc
y (%) 

70 23.3 3.3 10 73.3 
 

          

Mean  
(ng g−1) 

106.90 (95.37) 29.54 
(40.06) 

2.5 (1.0) 34.95 
(48.0) 

80.7 
(81.56) 

- - - - - - 

Processed Foods 
(n = 21) 

Frequenc
y (%) 

42.86 23.81 9.52 4.76 52 
   

      

Mean  
(ng g−1) 

142.05 (120.2) 60.28 
(56.2) 

55.35 (42.2) 65.5 
(26.2) 

130.7 
(87.3) 

0-0.99 0.06-
0.97 

0.06-
1.96 

0.01-
0.99 

0.02-0.97 0.01-1.96 

Ultra-Processed 
Foods (n = 47) 

Frequenc
y (%) 

38.3 6.38 10.64 12.77 49             

Mean 
(ng g−1) 

41.75 (47.18) 28.6 
(12.0) 

39.87 (60.07) 3.15 (2.0) 40.31 
(48.46) 

0.0-
0.5 

0.0-
0.25 

0.0-
0.5 

0.0-
0.5 

0.025-
0.02 

0.00-
0.045 

All (n = 100) Frequenc
y (%) 

49 15 8.1 10.2 57.14             

Mean 
(ng g−1) 

84.6 (88.5) 42.19 
(44.71) 

39.07 (50.83) 21.1 
(31.5) 

73.86 
(76.76) 

            

 
 

https://www.researchgate.net/figure/FEMA-use-levels-for-methyl-and-propyl-paraben_tbl3_272495111#:~:text=In%20addition%20to%20FDA%2C%20the,daily%20intake%20of%200.237mg.
https://www.mdpi.com/2304-8158/10/1/92
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Figure.1 

 

 
 
Furthermore, parabens have been shown to exhibit 
estrogenic activity in human breast cancer cell lines, with 
p-hydroxybenzoic acid (PHBA) displacing estradiol from 
the cytosolic estrogen receptor in MCF7 cells (Wróbel 
and Gregoraszczuk, 2015). Exposure to EDCs like 
parabens during puberty has been linked to an increased 
risk of developing breast cancer later in life (Braun et al., 
2017; Lucaccioni et al., 2020). 
 

Conclusion 

 
Looking at prescribed guidelines and overall amounts 
observed in the products, animal tissue, water bodies, 
and soil, clearly explains the various side effects reported 
in the recent past.  
 
The findings collectively suggest that parabens can 
potentially disrupt normal endocrine function, 
particularly in the context of thyroid hormone regulation 
and estrogenic activity. As such, it is essential to 

consider the potential endocrine-disrupting effects of 
parabens in evaluating their overall safety and health 
impacts. The evidence suggests that paraben exposure 
may contribute to changes in puberty timing and 
potentially impact reproductive health, highlighting the 
need for further research and consideration of the 
potential health impacts of these ubiquitous chemicals. A 
few studies have suggested the link between parabens 
exposure and obesity in kids.  
 
Further investigation is warranted to elucidate the 
underlying mechanisms and establish a definitive causal 
relationship between paraben exposure and obesity. 
Reports also suggest that paraben exposure may 
contribute to breast cancer development and progression, 
highlighting the need for further research into the 
potential health impacts of these ubiquitous chemicals. 
Nonetheless, the available pieces of evidence are enough 
to advocate a need for revised guidelines, especially for 
the products, which are used by kids.  



Int.J.Curr.Res.Aca.Rev.2024; 12(12): 70-79 

  
 

76 

References 

 
Aida Petca, Mihaela Bot, Razvan Cosmin Petca, Claudia 

Mehedintu, and Ramona I Barac et. al. (2019): 
Chemicals in Personal Care Products Tied to Early 
Puberty in Girls REV.CHIM. 70(9): 3206-09. 

Allied Market Research entitled “Paraben Market Size, 
Share, Competitive Landscape and Trend Analysis 
Report, by Type, by Application: Global 
Opportunity Analysis and Industry Forecast,” 
2021-2031. Sep 2022 (A17414) 
https://www.alliedmarketresearch.com/paraben-
market-A17414. Cited dated 9/14/2024 1749 hrs. 

Amelia K. Charles and Philippa D. Darbre (2013): 
Combinations of parabens at concentrations 
measured in human breast tissue can increase 
proliferation of MCF-7 human breast cancer cells. 
J of Applied Toxicology (33-5) 390-398. 

Anthony F. Fransway, Paulina J. Fransway, Donald V. 
Belsito, MD, and James A. Yiannias, MD (2019) 
Paraben Toxicology: DERMATITIS, 30:(1); 1-14.  

Azeredo, Damáris Barcelos Cunha, Denilson de Sousa 
Anselmo, Paula Soares, Jones Bernardes Graceli, 
D’Angelo Carlo Magliano, and Leandro Miranda-
Alves. (2023): "Environmental Endocrinology: 
Parabens Hazardous Effects on Hypothalamic–
Pituitary–Thyroid Axis" International Journal of 
Molecular Sciences 24, no. 20: 15246. 
https://doi.org/10.3390/ijms242015246  

Bairati Chiara, Giancarlo Goi, and Adriana Lombardo 
(1994): The esters of p-hydroxy-benzoate 
(parabens) inhibit the release of lysosomal 
enzymes by mitogen-stimulated peripheral human 
lymphocytes in culture. ClinicaChimica Acta; 
(224) 147-157. 

Bayülken Devrim Güzel, Berrin Ayaz Tüylü (2019): In 
vitro genotoxic and cytotoxic effects of some 
paraben esters on human peripheral lymphocytes; 
Drug Chem Toxicol 42(4) (386-393); PMID: 
29681198 

Biro FM, Khoury P, Morrison JA. (2005): Influence of 
obesity on timing of puberty. Int J Androl. 272(7); 
286-90. PMID: 16371114. 

Chunying Piao, Ligang Chen, and Yu Wang (2014) A 
review of the extraction and chromatographic 
determination methods for the analysis of parabens. 
Journal of Chromatography 969C:139-148. 

D Pugazhendhi 1, G S Pope, P D Darbre (2005): 
Oestrogenic activity of p-hydroxybenzoic acid 
(common metabolite of paraben esters) and 
methylparaben in human breast cancer cell lines. J 
Appl Toxicol; 25(4):301-9 

Deierlein, A.L., Rock, S. and Park, S. (2017) Persistent 
Endocrine-Disrupting Chemicals and Fatty Liver 
Disease. CurrEnvir Health Rpt 4, 439–449. 
https://doi.org/10.1007/s40572-017-0166-8  

Doris Thigpen, James L. Morrison, and Arthur P. 
Richardson (1956): p-Hydroxybenzoic Acid Esters 
as Preservatives III: The Physiological Disposition 
of p-Hydroxybenzoic Acid and Its Esters. Journal 
of the American Pharmaceutical Association 
(Scientific ed.) 45, (4): 268-273 

Dorota Błędzka, Jolanta Gromadzińska, Wojciech 
Wąsowicz, (2014): Parabens. From environmental 
studies to human health. Environment 
International; 67, 27-42 

E J Routledge, J Parker, J Odum, J Ashby, J P Sumpter 
(1998): Some alkyl hydroxy benzoate preservatives 
(parabens) are estrogenic. Comparative Study 
Toxicol Appl Pharmacol.153(1):12-9.  

Eckert-Lind C, Busch AS, Petersen JH, Biro FM, Butler 
G, Bräuner EV, Juul A. (2020): Worldwide Secular 
Trends in Age at Pubertal Onset Assessed by 
Breast Development Among Girls: A Systematic 
Review and Meta-analysis. JAMA Pediatr. 174(4): 
e195881. PMCID: PMC7042934. 

Emily Hager, Jiangang Chen, and Ling Zhao (2022): 
Minireview: Parabens Exposure and Breast Cancer. 
Int J Environ Res Public Health. 2022; 19(3): 
1873.PMCID: PMC8834979. 

Emmanuel I. Unuabonah, Moses O. Alfred, 
AemereOgunlaja et.al (2021): Toxicity and 
removal of parabens from water: A critical review. 
792; 148092. 
https://doi.org/10.1016/j.scitotenv.2021.148092  

Engeli RT, Rohrer SR, Vuorinen A, Herdlinger S, 
Kaserer T, Leugger S, et.al.(2017): Interference of 
Paraben Compounds with Estrogen Metabolism by 
Inhibition of 17β-Hydroxysteroid Dehydrogenases. 
Int J Mol Sci;18(9): 2007. PMCID: PMC5618656. 

Euling SY, Herman-Giddens ME, Lee PA, Selevan SG, 
Juul A, Sørensen TI, Dunkel L, Himes JH, 
Teilmann G, Swan SH. (2008): Examination of US 
puberty-timing data from 1940 to 1994 for secular 
trends: panel findings. Pediatrics. S172-91. PMID: 
18245511. 

Exploring EU regulations: Parabens (2023): Cosmetics 
Design Europe. Kirsty Doolan; 
https://www.cosmeticsdesign-
europe.com/Article/2023/12/13/parabens-in-
beauty-products-eu-law. viewed on 9/14/2024 
dated https://www.cosmeticsdesign-
europe.com/Article/2023/12/13/parabens-in-
beauty-products-eu-law.  



Int.J.Curr.Res.Aca.Rev.2024; 12(12): 70-79 

  
 

77 

Frank M. Biro, Louise C. Greenspan, and Maida P. 
Galvez, (2012): Puberty in girls of the 21st century. 
J PediatrAdolesc Gynecol. 2012 Oct; 25(5): 289–
294. PMCID: PMC3613238 

Gálvez-Ontiveros, Yolanda, Inmaculada Moscoso-Ruiz, 
Lourdes Rodrigo, Margarita Aguilera, Ana Rivas, 
and Alberto Zafra-Gómez. (2021): "Presence of 
Parabens and Bisphenols in Food Commonly 
Consumed in Spain" Foods 10, no. 1: 92. 
https://doi.org/10.3390/foods10010092  

Gore AC, Chappell VA, Fenton SE, Flaws JA, Nadal A, 
Prins GS, Toppari J, Zoeller RT. (2015): EDC-2: 
The Endocrine Society's Second Scientific 
Statement on Endocrine-Disrupting Chemicals. 
Endocr Rev. 36(6): E1-E150. PMCID: 
PMC4702494., 

Hajira Tahir and Muhammad Saad (2021): Using dyes to 
evaluate the photocatalytic activity. Interface 
Science and Technology (32) 125-224. 

Hisao Tsukamoto, Seisuke Terada (1960): Metabolic 
Fate of p-Hydroxybenzoic Acid and its Derivatives 
in Rabbit. Chemical and Pharmaceutical Bulletin. 
8: 1066-1070 

Hisao Tsukamoto, Seisuke Terada (1962) Metabolic Fate 
of p-Hydroxybenzoic Acid and its Derivatives in 
Rabbit. (2) Chemical and Pharmaceutical Bulletin. 
10 (2): 86-90. 

Hu, Pan, H Overby, E Heal, S Wang, J Chen, C Shen, L 
Zhao (2017)"Methylparaben and butyl-paraben 
alter multipotent mesenchymal stem cell fates 
towards adipocyte lineage." Toxicology and 
applied pharmacology 329: 48-57. 

J Boberg, M Axelstad, T Svingen, K Mandrup, S 
Christiansen, A M Vinggaard, U Hass. (2016): 
Multiple Endocrine Disrupting Effects in Rats 
Perinatally Exposed to Butylparaben. 
Jul;152(1):244-56 

Jazma L Tapia, Jillian C McDonough, Emily L Cauble, 
Cesar G Gonzalez, et.al. (2023): Parabens Promote 
Protumorigenic Effects in Luminal Breast Cancer 
Cell Lines With Diverse Genetic Ancestry, Journal 
of the Endocrine Society, 7(8), 
https://doi.org/10.1210/jendso/bvad080  

Jiefeng Liang, Qian S. Liu, Zhihua Ren, Ke Min, Xiaoxi 
Yang, Fang Hao, Qing Zhang, Qian Liu, Qunfang 
Zhou, Guibin Jiang (2023): Studying paraben-
induced estrogen receptor- and steroid hormone-
related endocrine disruption effects via multi-level 
approaches. Science of The Total Environment, 
869, 161793 

Joanne Kim, Jonathan Chevrier, (2020): Exposure to 
parabens and prevalence of obesity and metabolic 

syndrome: An analysis of the Canadian Health 
Measures Survey. Science of The Total 
Environment 713, 135116 
https://doi.org/10.1016/j.scitotenv.2019.135116.  

Joanne Parker, Jenny Odum, John Ashby, John P. 
Sumpter, (1998): Some Alkyl Hydroxy Benzoate 
Preservatives (Parabens) Are Estrogenic. 
Toxicology and Applied Pharmacology.153 (1); 
12-19 

Juan Antonio Ocaña-González, Mercedes Villar-
Navarro, María Ramos-Payán, Rut Fernández-
Torres, and Miguel Angel Bello-López (2015): 
New developments in the extraction and 
determination of parabens in cosmetics and 
environmental samples. A review. Anal Chim Acta 
9:858:1-15. 
https://doi.org/10.1016/j.aca.2014.07.002  

Julie Boberg, Camilla Taxvig, Sofie Christiansen, Ulla 
Hass, (2010): Possible endocrine disrupting effects 
of parabens and their metabolites. Reproductive 
Toxicology, 30, (2), 301-312. 

Khanna S, Dash PR, Darbre PD (2014): Exposure to 
parabens at the concentration of maximal 
proliferative response increases migratory and 
invasive activity of human breast cancer cells in 
vitro. J Appl Toxicol;34(9):1051-9. PMID: 
24652746 

Kim G Harley, Kimberly P Berger, Katherine Kogut, 
Kimberly Parra, Robert H Lustig, Louise C 
Greenspan, Antonia M Calafat, Xiaoyun Ye, 
Brenda Eskenazi, (2019): Association of 
phthalates, parabens and phenols found in personal 
care products with pubertal timing in girls and 
boys, Human Reproduction, 34, 1, 109–117, 
https://doi.org/10.1093/humrep/dey337  

Kim G Harley, Kimberly P Berger, Katherine Kogut, 
Kimberly Parra, Robert H Lustig, Louise C 
Greenspan, Antonia M Calafat, Xiaoyun Ye, 
Brenda Eskenazi, (2019): Association of 
phthalates, parabens, and phenols found in personal 
care products with pubertal timing in girls and 
boys, Human Reproduction, 34, (1). 109–117, 
https://doi.org/10.1093/humrep/dey337, 

Kolatorova L, Vitku J, Hampl R, Adamcova K, Skodova 
T, Simkova M, Parizek A, et.al. (2018): Exposure 
to bisphenols and parabens during pregnancy and 
relations to steroid changes. Environ Res. 163:115-
122. PMID: 29433019. 

Kolatorova Lucie, Jana Vitku, Richard Hampl et. al. 
(2018): Exposure to bisphenols and parabens 
during pregnancy and relations to steroid changes. 
Environmental Research; (163) 115-122. 



Int.J.Curr.Res.Aca.Rev.2024; 12(12): 70-79 

  
 

78 

Kota Seetaramaiah, Anton Smith Arul Gnana Dhas, 
R.Murali, and R.Manavalan (2011): Preservatives 
in Food Products – Review. International Journal 
of Pharmaceutical & Biological Archives 2011; 
2(2): 583-599 

Lee JE, Jung HW, Lee YJ, Lee YA. (2019): Early-life 
exposure to endocrine-disrupting chemicals and 
pubertal development in girls. Ann Pediatr 
Endocrinol Metab.;24(2):78-91; PMCID: 
PMC6603611. 

Lemini C, Hernández A, Jaimez R, Franco Y, Avila ME, 
Castell A. (2004): Morphometric analysis of mice 
uteri treated with the preservatives methyl, ethyl, 
propyl, and butylparaben. Toxicol Ind 
Health.;20:123-32. doi: 
10.1191/0748233704th202oa. PMID: 15941009. 

Lemini C, Silva G, Timossi C, Luque D, Valverde A, et 

al., (1997): Estrogenic effects of p-hydroxybenzoic 
acid in CD1 mice. Environ Res. 75(2):130-4. 
PMID: 9417843. 

Leppert, B., Strunz, S., Seiwert, B. et al., (2020). 
Maternal paraben exposure triggers childhood 
overweight development. Nat Commun 11, 561 
https://doi.org/10.1038/s41467-019-14202-1  

Lincho, J.; Martins, R.C.; Gomes, J. Paraben 
Compounds—Part I: An Overview of Their 
Characteristics, Detection, and Impacts. Appl. 
Sci. 11, 2307. https://doi.org/10.3390/app11052307 

Lincho, João, Rui C. Martins, and João Gomes. (2021): 
"Paraben Compounds—Part I: An Overview of 
Their Characteristics, Detection, and Impacts" 
Applied Sciences 11, no. 5: 2307. 
https://doi.org/10.3390/app11052307 

Lucaccioni L, Trevisani V, Marrozzini L, Bertoncelli N, 
Predieri B, Lugli L, Berardi A, Iughetti L. (2020): 
Endocrine-Disrupting Chemicals and Their Effects 
during Female Puberty: A Review of Current 
Evidence. Int J Mol Sci.;21(6):2078 

M G Soni 1, I G Carabin, G A Burdock (2005): Safety 
assessment of esters of p-hydroxybenzoic acid 
(parabens). Food Chem Toxicol 43(7) 985-1015. 

Margot Guth, Tyler Pollock, Mandy Fisher, Tye E. 
Arbuckle, Maryse F. Bouchard (2021): 
Concentrations of urinary parabens and 
reproductive hormones in girls 6–17 years living in 
Canada, Intl J of Hygiene and Environ Health, 231, 
113633. 
https://doi.org/10.1016/j.ijheh.2020.113633. 

Market Analysis by ACHEMANALYST: (updated 
2024): Decode the Future of Propyl Paraben 2015-
2034: Format: Online Access 

https://www.chemanalyst.com/industry-
report/propyl-paraben-market-3086  

Masato Honda, Morgan Robinson, and Kurunthachalam 
Kannan (2018): Parabens in human urine from 
several Asian countries, Greece, and the United 
States, Chemosphere, 201, 13-19 
https://doi.org/10.1016/j.chemosphere.2018.02.165
.  

Mitra, P., Chatterjee, S., Paul, N. et al., (2021)An 
Overview of Endocrine Disrupting Chemical 
Paraben and Search for An Alternative – A 
Review. Proc Zool Soc 74, 479–493. 
https://doi.org/10.1007/s12595-021-00418-x  

Mi-Yeon Shin, Chorong Shin, Jeong Weon Choi, 
Jangwoo Lee, Seungho Lee, Sungkyoon Kim 
(2019): Pharmacokinetic profile of propyl paraben 
in humans after oral administration. Environ Int 
130:104917: PMID: 31234001  

Nowak Karolina, EwaJabłońska and Wioletta Ratajczak-
Wrona (2019): Immunomodulatory effects of 
synthetic endocrine disrupting chemicals on the 
development and functions of human immune 
cells; Environment International; (125) 350-364. 

Okonofua Friday E, Lorretta FC Ntoimo, Emmanuel I 
Unuabonah, et.al. (2024): Association Between 
Urinary Parabens and Sperm Quality in Nigerian 
Men: A Case-Control Study. International Journal 
of General Medicine 17(27); 67-2779 

Opinion of the Scientific Committee on Consumer Safety 
on parabens (P82) (2010): A report by Scientific 
Committee on Consumer Safety (SCCS); EU 24. 

P D Darbre 1, J R Byford, L E Shaw, R A Horton, G S 
Pope, M J Sauer (2002): Oestrogenic activity of 
isobutylparaben in vitro and in vivo. J Appl 
Toxicol. 22(4):219-26 

Peinado FM, Olivas-Martínez A, Lendínez I, Iribarne-
Durán LM, León J, et.al. (2023): Expression 
Profiles of Genes Related to Development and 
Progression of Endometriosis and Their 
Association with Paraben and Benzophenone 
Exposure. Int J Mol Sci;24(23):16678.  

Philippa D. Darbre, Philip W. Harvey (2008): Paraben 
esters: review of recent studies of endocrine 
toxicity, absorption, esterase, and human exposure, 
and discussion of potential human health risks. 
Journal of Applied Toxicology. 28 (5): 561-578 

Quirós-Alcalá L, Buckley JP, Boyle M. (2019): Parabens 
and measures of adiposity among adults and 
children from the U.S. general population: 
NHANES 2007-2014. Int J Hyg Environ Health. 
221(4):652-660. doi: 10.1016/j.ijheh.2018.03.006 
PMCID: PMC6685531. 



Int.J.Curr.Res.Aca.Rev.2024; 12(12): 70-79 

  
 

79 

Roszak J., A. Smok-Pieniążek, S. Spryszyńska, et.al. 
(2020): Cytotoxic effects in transformed and non-
transformed human breast cell lines after exposure 
to silver nanoparticles in combination with selected 
aluminum compounds, parabens or phthalates; 
Journal of Hazardous Materials (392) 1224-42. 

Shaw Jordan and Denys deCatanzaro (2009): 
Estrogenicity of parabens revisited: impact of 
parabens on early pregnancy and an uterotrophic 
assay in mice. ReprodToxicol; 28(1), 26-31 

Sofie Christiansen and Camilla Taxvig (2010): Possible 
endocrine disrupting effects of parabens and their 
metabolites. Reproductive toxicology (30); 301-
312. 

Survey of parabens: Part of the LOUS-review (2013): 
The Danish Environmental Protection Agency, 
under Environmental Project No. 1474; 
www.mst.dk/english  

T. Okubo, Y. Yokoyama, K. Kano, I. Kano (2001): ER-
dependent estrogenic activity of parabens assessed 
by proliferation of human breast cancer MCF-7 
cells and expression of ERα and PR. Food and 
Chemical Toxicology, 39(12), 1225-1232. 

Tina Kold Jensen, Anna-Maria Andersson, Katharina M. 
Main, et.al., (2021): Prenatal paraben exposure and 
anogenital distance and reproductive hormones 
during mini-puberty: A study from the Odense 
Child Cohort. Science of The Total Environment. 
769 145119 
https://doi.org/10.1016/j.scitotenv.2021.145119 

Tina Kold Jensen, Anna-Maria Andersson, Katharina M. 
Main, Trine Holm Johannsen, et.al., (2021): 
Prenatal paraben exposure and anogenital distance 
and reproductive hormones during mini-puberty: A 
study from the Odense Child Cohort. Science of 
The Total Environment. 769,145119. 

Vo, T.T.; Yoo, Y.M.; Choi, K.C.; Jeung, E.B. Potential 
estrogenic effect(s) of parabens at the prepubertal 
stage of a postnatal female rat model. Reprod. 
Toxicol. 2010, 29, 306–316. 

Weili Mao, HangbiaoJin, Ruyue Guo, Ping Chen, 
Songyang Zhong, and Xilin Wu (2024): 
Distribution of parabens and 4-HB in human blood. 
Sci Total Environ; 1:914:169874. PMID: 
38185174 

Wróbel AM, Gregoraszczuk EŁ. (2014) Differential 
effect of methyl-, butyl- and propylparaben and 
17β-estradiol on selected cell cycle and apoptosis 
gene and protein expression in MCF-7 breast 
cancer cells and MCF-10A non-malignant cells. J 
Appl Toxicol. 34(9):1041-50.  

Wróbel AM, Gregoraszczuk EŁ. (2015) Action of 
methyl-, propyl- and butylparaben on GPR30 gene 
and protein expression, cAMP levels and activation 
of ERK1/2 and PI3K/Akt signaling pathways in 
MCF-7 breast cancer cells and MCF-10A non-
transformed breast epithelial cells. Toxicol 
Lett;238(2):110-6.  

Xu X, Wu H, Terry PD, Zhao L, Chen J. (2022) Impact 
of Paraben Exposure on Adiposity-Related 
Measures: An Updated Literature Review of 
Population-Based Studies. Int J Environ Res Public 
Health. 5;19(23):16268; PMCID: PMC9740922. 

Yangqian Jiang, Hongzhi Zhao, and Wei Xia (2019): 
Prenatal exposure to benzophenones, parabens and 
triclosan and neurocognitive development at 
2 years. Environment International; (126); 413-421 

Yukiko Nishihama, Jun Yoshinaga, Ayaka Iida, Shoko 
Konishi, Hideki Imai, Miyuki Yoneyama, Daisuke 
Nakajima, Hiroaki Shiraishi (2016): Association 
between paraben exposure and menstrual cycle in 
female university students in Japan. Reproductive 
Toxicology, 63, 107-113 

ŽeljkaRoje, Krunoslav Ilić, Emerik Galić, et. al.(2019): 
Synergistic effects of parabens and plastic 
nanoparticles on proliferation of human breast 
cancer cells. Arh Hig Rada Toksikol; 70(4):310-
314  

 
  

How to cite this article:  

 
Alok Tripathi. 2024. Parabens' Impact on Human Health: Endocrine Disruption, Reproductive Effects, and 
Carcinogenic Potential. Int.J.Curr.Res.Aca.Rev. 12(12), 70-79. doi: https://doi.org/10.20546/ijcrar.2024.1212.09  
  

 

https://doi.org/10.20546/ijcrar.2024.1212.09

	Parabens' Impact on Human Health: Endocrine Disruption, Reproductive Effects, and Carcinogenic Potential
	Introduction
	Presence Reported
	Physiological Fate of Parabens
	Regulatory Status of Parabens
	Parabens' Impact on Human Health: A Growing Concern
	Endocrine Disruption
	Obesity
	Carcinogenicity
	Table.1 Frequencies (%) and mean (ng g−1) of parabens vs FEMA use levels for parabens in Food category Usual use level [O,O]

	Conclusion
	References

