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THE CHEMICAL COMPOSITION OF PARABEN
AND ITS EFFECTS ON HEALTH

Parabens are a group of alkyl esters of p-hydroxybenzoic acid and
usually include methyl paraben, ethyl paraben, propyl paraben, butyl
paraben, isobutyl paraben, isopropyl paraben and benzyl paraben.
Parabens (or their salts) are widely used as preservatives in cosmetics and
medicine due to their relatively low toxicity and long history of safe use.
Testing of parabens has shown, to varying degrees, that individual paraben
compounds have weak estrogenic activity in some in vitro screening
tests, such as estrogen receptor ligand binding, regulation of CAT gene
expression, and proliferation of MCF-7 cells. Reported in vivo effects
include uterine weight gain (eg, butyl, isobutyl, and benzyl parabens) and
male reproductive tract effects (eg, butyl and propyl parabens). However, in
relation to estrogen as a control during in vivo studies, parabens are much
less active than estrogen. While exposure to sufficient doses of exogenous
estrogens can increase the risk of certain adverse effects, it is hypothesized
that similar risks may arise from exposure to much weaker endocrine-active
chemicals (EACs) is still speculation. In evaluating the possibility that
exposure to weakly active EACs may be associated with adverse effects due
to their endocrine mode of action, it is important to consider both the dose
and potency of these compounds compared to estrogen. In this review, a
comparative approach involving dose and potency is used to assess whether
in utero or adult exposure to parabens may be associated with adverse
effects due to their estrogen-modulating mode of action.

Keywords: parabens, p-Hydroxybenzoates, PHBA, paraben
applications, Methyl paraben.
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Introduction

Parabens or p-Hydroxybenzoates are derivatives of p-hydroxybenzoic acid,
which are used as preservatives and antimicrobial compounds in the industry,
especially in the pharmaceutical, cosmetic and food industries, due to their
attractive properties. The enormous development of analytical techniques in recent
years has led to the possibility of detecting compounds at very low concentrations.
However, in reality, the presence of these types of emerging compounds has
increased in ecosystems and has negative effects on the environment, animals and
even humans [in fact, parabens can act as endocrine disruptors that can cause risks.
Increasing adverse health in organisms is also associated with destructive behavior.
These diagnoses can be explained by the increase in paraben in the composition.
Parabens are flammable compounds and accumulate easily in nature. This work
examines the properties that make parabens valuable, the unique problem for
human health in this area, the use of these compounds and the risks associated
with them are analyzed. Features, the effect of parabens on humans, animals and
the ecosystem is a topic that is raised in scientific societies, and some reports
indicate that these compounds are carcinogenic. The presence of parabens in
ecosystems, the risks related to their use were considered through the evaluation
of toxicological studies on different species and also humans.

Materials and methods: Bibliographic research, this article is About
parabens, properties, and its effects on health, how to spread it in the environment,
in this research, authentic books and articles have been used to fill the gaps in the
subject. (Books, journals, practical research, websites, etc.)

What is paraben? CH,(C.H,(OH)COO)

Para hydroxyl benzoates or parabens are man-made chemicals that inhibit
the growth of mold and bacteria. These unnatural substances are commonly
used to maintain the quality of cosmetics, drugs, foods, beverages, and personal
care products. The presence of paraben in these products increases their life and
quality [10].

After the discovery of these substances in the cancer cells of people with
breast cancer, its use became very controversial and researchers investigated the
effects of parabens in the body. Research has shown its destructive effects on the
functioning of hormones in the body. Based on the obtained results, paraben can
cause changes in cholesterol, blood sugar, thyroid and immune system function.
Also, the risk of allergies, obesity and infertility increases with the use of parabens.
Of course, this research is limited to animal and cell studies, and more opportunities
and research are needed in this field to discover more accurate results. According to
the American Food and Drug Administration, the existence of a low and standard
percentage of parabens in various products does not prevent it [1].
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History of parabens: The antimicrobial effect of parabens and their use as
preservatives was first identified in 1924 by Sabalitschka [9].

In 1984, the CIR reviewed the safety of parabens used in cosmetics and
concluded that they are safe even in very high doses. Parabens are typically used
at levels of 0.01 to 0.3 percent, and the CIR concluded that they are safe for use
in cosmetics up to 25 percent. In 2012, CIR reopened its safety report on parabens
to take into account all new data. As it did in 1984, the panel reaffirmed the safety
of cosmetic products containing paraben preservatives.

What products contain parabens?

Before examining the effects of parabens, it is better to know what products
these chemicals are used in? and what is the reason for this [1]?

Parabens are found in a wide range of products that require preservatives,
especially those that contain a lot of water, such as the shampoos and conditioners
are bases that most people use it in their daily live. The antimicrobial properties
of this chemical against fungi and warm bacteria have attracted the attention of
manufacturers. Regardless of the effects of parabens, they are commonly used in
the manufacture of moisturizers, face and skin cleansers, sunscreens, deodorants,
shaving gels, toothpaste, most cosmetics, and skin and hair care products. These
substances are absorbed by the body through the skin, metabolized and finally
excreted through urine and bile. If the amount of paraben absorbed by the body is
small, there is no problem and the body removes it easily, but the daily use of one
or more products containing paraben and continuous exposure to these substances
in the long term affects our health. puts [3].

Meanwhile, the products we use as daily care contribute the most to the
entry of parabens into the body. The use of body and face lotions, hair products,
sunscreens and cosmetics all significantly increase the level of this harmful
substance in the body and intensify the effects of parabens [5].

According to studies comparing paraben levels in the bodies of women, men,
teenagers and children, people who regularly and daily use cosmetic products have
20 times more than people who never or rarely use makeup. Do this, paraben has
been excreted in their urine, this amount is significant and alarming [8].

Results and discussion

Based on the results obtained: The amount of paraben in the urine of women
was higher than that of men, People 20 years and older had higher paraben levels,
Asians had the highest levels of butyl and ethyl paraben in their results, in this
part of the article, we will introduce you to the effects of parabens with different
types of this chemical [8§].

Parabens are made from para-hydroxybenzoic acid (PHBA), PHBA is an
acid often found in bacteria, plants and fruits [6].
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According to the following interaction, Parabens are made from an acid-base
chemical reaction called esterification. When PHBA and alcohol are combined,
they form an ester. Esters differ based on the number of chemical bonds in the
molecule. The type of alcohol used in this process determines the number of esters.
The more and longer the ester bonds, the more active the substance becomes, and
as a result, the side effects of parabens increase. During this chemical process,
substances with the following names are produced [7].
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Methyl paraben is a white powder with the chemical formula CH,(C,H,(OH)
COO) and its other name is Nepagen. actually we can see this is a type of paraben.
Parabens are chemicals that are often used as preservatives to make products last
longer. This substance occurs naturally in a handful of fruits, such as blueberries,
although it can also be present in combinations. This substance is present in
cleansers and moisturizers, from creams to raw materials, and helps to maintain
the effect of these products.

Its benefits: Prevents the growth of fungus, it preserves the material, Anti-
bacterial [2].

‘What are its uses? Methyl paraben is used in a wide range of cosmetic products

+ make up products.
1 Cleaning products.
+ Hair care products.
+ Moisturizers.

T Some deodorant.

Figure 1 — Information about ingredients containing parabens [4]

Dangers and side effects of methyl paraben: There are different opinions
about the safety of this substance, but the Food and Drug Organization considers
its use in cosmetics and food products to be safe and harmless.

Figure 2 — Information on the effects of ingredients containing parabens

Possible allergic reactions: Some people have reported allergies to this
substance. This substance is not irritating for people who do not have sensitive
skin, but products containing Nepagen accelerate the aging process of the skin.
Complications that may appear on the skin include, Itching, Blister, Dry and scaly
skin, Burning and swelling. If it comes into contact with the eyes, it may cause
redness or swelling of the eyelid [4].
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Conclusions

This work examines the role of parabens in daily life and examines the
characteristics of parabens, properties, detection in different sources and organisms,
toxicological studies, risks for humans and animals, laws and regulations,
parabens because They are widely used in various applications. Domain. Their
features that make these products suitable solutions. However, as mentioned,
the effects of these compounds on human health can be problematic. However,
parabens have already been detected in various human tissues, organs and fluids,
mainly due to the use of pharmaceuticals and personal care products. In fact, the
increase in consumption of such products causes more release in domestic sewage.
Moreover, these compounds have been widely detected in various water sources.
This presence shows that conventional methods cannot be used as an effective
treatment technology to reduce them. Therefore, it can be concluded that parabens
are found in numerous sources and organisms around the world, the impact on
animals, especially in aquatic species, can be of concern because different species
can suffer different negative effects, which are mainly related to parabens that they
behave It disrupts the endocrine glands. Some reported studies show that they can
affect the reproductive system of animals and reduce their population, as well as
cause other species and health problems. Its impact on the ecosystem is difficult
to measure, but other species can be affected. In general, it can be concluded
that the laws related to the use of parabens in industries are changing and being
updated, and the use of some parabens is currently prohibited. or is under severe
restrictions. More studies are needed to uncover the true role of parabens in human
and ecosystem health so that adequate regulation can be implemented. In addition,
appropriate treatment technologies should be developed to remove such persistent
compounds from usable materials in order to protect health and the environment.
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IMAPABEHATH XUMHUAJIBIK K¥YPAMbI
7KOHE OHBIH JEHCAYJIBIKKA 9CEPI

Hapabenoep p-eudpoxcubeH3ou KbluKbIIbIHbIY AIKUL SQDUpepiHin
mobwl 60bIN MAOBLIAObL HCOHe d0emme MemuInapader, SMUInapadeH,
nponuinapader, 6ymuanapaben, uzooymuinapadet, usonponuinapaden
Jrcone bensunrnapabenoi kammuosl. I[lapabendep (Hemece onapoviy
my30apul) carblCmulpMaibl mypoe meMeH YolmmulLIbIKKA JHCOHe KAYIncis
nanoanranyobly Y3axK mapuxvlna OaiaHblCIbl KOCMEeMUKAOd, CUSUCHATBIK,
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Kypanoapoa jxcoue gapmayesmurada KOHCEp8anmmap peminoe KeyiHeH
Konoawnbvlaaowsl. Ilapabenoi spmypui 0opedcede cvlHay dceke napaden
KOCBLIbICMAPLIHBIY ICMPO2EH PeyenmopiapblMen 1ueanomapmen
oaunanvicyvl, CAT eeniniy sxcnpeccuscoln pemmey swcone MCF-7
ACACYUANAPBIHBIY NPOTUDEPAYUACHL CUAKMbL KeUDIp In Vitro cKpuHuHez
CHIHAKMAPBIHOA SJICI3 HICMPO2eHOIK DeNCeHOLNIKKe ue eKeHiH Kopcemmi.
In vivo xabapnanean ocepiepee sHcamuipObll CAIMARLIHIY HCOSAPLLIAY b
(A2Hu O6ymun-, u306ymun- dHcoHe OeHzurnapabewu) dcone epiepoiy
ypnakmol 007y scytiecine acepepi (A2uu OYmui- HcoHe NPonuInapaben)
arcamaovl. Anatioa, in vivo sepmmeyiepi Ke3iHoe 6aKpliay Kypaivl peminoe
acmpoeenee Kenemin Ooncax, bencendiniei bap napabenoep 3cmpocenze
Kapazanoa 6encendi emec. IK302eHOIK ICMPOSEHHIH HCemKINIKmMi
0o3anapvinbly ocepi Kelbip dcanama scepiepoiy KayniH apmmulpyol
MYMKiH 0onca 0a, yKcac moyekenodep o10eKaniod 9aci3 IHOOKPUHOIK
bencenoi xumusnvlx sammapoviy (EAK) acepinen 0e mysiHOayvl MyMKiH
Oezen Oonacam oni 0e bondxmcamowl 60abin Madwliadbl. Ouciz bencendi
ATK ocepiniy 2HOOKPUHOIK dcep emy Mexanusmine OatliaHblCmbl HCAHAMA
acepiepimMeH IMUOL0USIbIK OALIAHBICIIbL OOJIYbI IKMUMATObI2bIH Oa2anay
Ke3iHOe 3CMPO2eHMEH CAbICIbIP2AHOA MYHOAL KOCBLILICIAPObIH 0030CHIH
0a, NoOMeHYuaIbIH 0d ecKepy eme Manbl30bl. Byn wonyoa napabenoepoin
ACAmMuIPOa HeMece epecex ACACMA ICep emy ICMPO2eHOl MOOVIAYUANAYULb]
acep emy MexaHu3mi apKbliibl DOIAMbIH JHCAHAMA ICepepMeH OaUIAHbICTIbL
00yl MYMKIH eKeHiH Oasanay ywin 003aubl 0d, NOMeHYuanosl 0d Kocd
an2anod CanblCmulpManbl MocCii KOAOAHBLIAOL.

Kinmmi ceszodep: napabenodep, p-eudpoxcubenzoammap, POBA,
napabenoi Ko10any, MeMmuinapaoeH.
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XAMHAYECKHIN COCTAB ITAPABEHA
N ETO BJUAHUE HA 3JOPOBBE

Hapabenvl npeocmasaaiom coboil epynny aikuiogvlx 3Qhupos
N-2UOPOKCUDEH3OUHOU KUCIOMbL U 0ObIYHO BKIIOUAOM MemuInapadeH,
smuanapaben, nponuinapabern, oymuinapaber, uzooymuinapabet,
uzonponuanapaben u bensunnapaden. Ilapadbenvt (uiu ux conu)

36



Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544

Cepus Xumuxo-b6uonocuueckas. Ne 1. 2023

WUPOKO UCNONBL3YIOMCS 8 Kayecmee KOHCePBAHMOE8 8 KOCMemuxke,
MYanemuslx nPUHAOIEHCHOCAX U HapMayesmuueckux npenapamax
U3-3a UX OMHOCUMENbHO HU3KOU MOKCUYHOCIU U 00J20U UCTOPUU
bezonacnozo ucnonvzosanus. Tecmupoganue napabenos 6 pasiuiuHol
cmenenu noKa3aio, 4mo omoeabHbie coeOunenus napabenos 0oiaoarom
c1aboll Icmpo2eHHOl AKMUBHOCMbIO 8 HEKOMOPLIX CKPUHUHZSOBbIX
mecmax in Vitro, maKux KaxK c6a3vleéanue Aueanod ¢ peyenmopom
acmpoeena, pezynayus sxcnpeccuu eena CAT u nporugepayusn kiemox
MCF-7. Coobwaemvle 3¢pghbekmoi in vivo exknrouaiom yseiuuerue secd
mamru(m.e.0Oymui-, uzodymun- u densuanapaben) u eozoeticmeue Ha
MYAHCCKYIO PERPOOYKMUBHYIO cUcmeM) (M. e. OYmui- u NPONUInapadeH).
Oonako 6 omHowlenuu 3CMpozeHa 6 Kaiecmee KOHMpOJis 60 GpemMs
uccaedosanuil in vivo napadenvl ¢ akmugHOCMbIO Ha MHO20 NOPAOKO8 MeHee
AKMUBHLL, Yem dIcmpozen. B mo epems kax 6o3oeiicmsue 00cmamoumvix 003
9K302EHHO20 ICIMPOSEHA MOJICEM YBEAUUUMb PUCK HEKOMOPbIX NODOYHBIX
apexmos, npednonodicenue o MoM, 4mo AHAIOSUYHbIE PUCKU MO2YM
Makdice GO3HUKAMb 8 pe3yIbmame 6030eUcmeus IHOOKPUHHO-AKIMUBHBIX
xumuyeckux eeujecms (EAC) ¢ eopazdo bonee craboii akmusnocmoio,
6ce ewe AGNAEMCs CneKyaIsmuehovimM. IIpu oyenke eepossmmnocmu mozo,
umo so3oeticmaue caaboakmusnwvix AITL] modcem 6vimb dSmuonocuvecku
CB8A3AHO ¢ NOOOYHBIMU IPPeKmamu u3-3a SHOOKPUHHO-ONOCPEOOBAHHOO0
MeXanuzma Oeticmsusl, KpauHe 6adCHO YYUMbI6AmMb KaK 003bl, MAK U
AKMUBHOCb MAKUX COCOUHEHULL NO CPAGHEHUIO C ICMPO2eHOM. B amom
0030pe cpaguumenbHulil N00X00, BKIIOUAIWUL KAK 003UPOBKY, MAK U
AKMUBHOCb, UCNOAL3YEMCsL OJisl OYEHKU MO20, MOJCem Jiu 6030elicmsue
napabenos 6 ympobe mamepu uiu 80 3pOCIOM 803pacme OblMb CEAIAHO C
nobounbIMU S Pexmami, OnocpPedo8AHHbIMU ICIMPOLEH-MOOVIUPYIOUUM
MEXAHUZMOM OeUCmBUSL.

Knwuesvie crnosa: napabenvt, n-euoporkcubenzoamsi, IOFK,
npumenenue napabenos, Mmemuinapaden.
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