Polanco Rodriguez, Angel G. Int Arch Public Health Community Med 2018, 2:005

International Archives of

@

Volume 2 | Issue 1
Open Access

Public Health and Community Medicine

SHORT COMMUNICATION

Impact of the Pesticides in the Environment and Public Health:

The Case of Yucatan, Mexico

Angel G Polanco Rodriguez”

Laboratorio de Medicina Social y Salud Publica, Centro de Investigaciones Regionales “Dr. Hideyo Noguchi”,

Universidad Auténoma de Yucatdn, México

L)

Check for

*Corresponding author: Dr. Angel G Polanco Rodriguez, Laboratorio de Medicina Social y Salud Publica, Centro de
Investigaciones Regionales “Dr. Hideyo Noguchi” de la Universidad Auténoma de Yucatdn, Av, Itzdes x 59 # 490, Col.
Centro. Mérida, Yucatdn 97000, México, E-mail: polancoO7 @gmail.com

Actually, it is important the water conservation to
prevent high impact on the public health, as well as
the application of the environmental regulations, espe-
cially when there is a high fragility for water pollution
in the ecosystem, particularly in developing countries.
Throughout the world, there are rules and regulations
that indicate the Maximum Permitted Limits of organo-
chlorine pesticides (OCP) residues in water, which must
be monitored so that the water quality does not ex-
ceed these limits, however, in Mexico and developing
countries it is not met, and have high impacts on the
human health and the environment. Li and Jennings [1]
conducted the worldwide pesticide regulation study in-
cluding Mexico and demonstrated that many current
pesticide standard values in the environmental cannot
protect human health. Thus to help improve public and
environmental health, local government and regulatory
agency should review and revise current pesticide reg-
ulations.

The 25% of the world population of Europe, Asia and
America, have karstic aquifers that are highly vulnerable
to contamination. Karst landscapes are recognized by
the presence of bedrock in the surface, sinkholes, con-
duits, and caves with high facility of filtration of pollut-
ants to the aquifer. The rainwater generally percolates
through the bedrock contact to the karst aquifer [2]. The
karstic nature of the Yucatan, Mexico, causes that the
underground water is very vulnerable to the pollution
by pesticides. The agricultural and livestock activities
use banned organochlorine pesticides as DDT, hepta-
chlore, lindane, aldrin, endrin, dieldrin, endosulfan [3].

These pesticides are endocrine disruptors that contam-
inate the water and can bioaccumulate in the human
being, and cause diverse disease in the neurological
and reproductive system, included diverse cancer [4-7].
Diverse studies have reported that the organochlorine
pesticides have potential toxic effects such as immuno-
toxicity, neurotoxicity, developmental toxicity, carcino-
genicity and mutagenicity [8-10].

Materials and Methods

These multidisciplinary studies use methodologies
that included a territorial characterization in 32 mu-
nicipalities of Yucatan, an analysis of natural and social
vulnerabilities, which contribute to the water pollution,
Geographic Information System (GIS) and Gas Chroma-
tography for determination of organochlorine pesti-
cides in water in rain and dry seasons, such as well in
blood and breast milk of Maya women. To know if there
is bioaccumulation of pesticides in the Maya women
with cervix uterine cancer, they were analyzed 70 blood
samples, and 25 samples in Maya healthy women were
realized a study for the detection of pesticides in breast
milk. For qualitative study was used the software SPSS
and the Exact Test of Fisher to the analysis of interviews.

Results

The results show that there is a high level of pesti-
cide contamination in the water, as well as high bioac-
cumulation in samples of blood and breast milk of Maya
women.

The highest concentrations of 13.61 and 12.54 ppm
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of heptachlor and levels above of 10 ppm of lindane
founded in the water in the dry period are of high im-
pact to the human being because 30% of the communi-
ties in the rural zone use the sinkholes and well to drink-
ing water [3].

The results of bioaccumulation in blood showed that
the highest organochlorine pesticides (OCP) levels were
endosulfan | (7.35 mg/mL), aldrin (3.69 mg/mL), 4, 40
DDD (2.33 mg/mL), 1.39 and 1.46 mg/mL of d-HCH.
Women from the agricultural area had high concentra-
tions of OCP in their blood, particularly dieldrin (1.19
mg/mL), and 1.26 mg/mL of 4, 40 DDE. In the metropol-
itan area, 0.080 mg/mL of g-HCH and 0.064 mg/mL of
heptachlore were detected. This monitoring study was
also based on epidemiological data of uterine cervical
cancer [11]. For the levels of pesticides in breast milk
study, high levels of OCP residues was detected, 18.43
mg/kg of heptachlor epoxide and 1.92 mg/kg of endrin
in the metropolitan zone; 2.10 mg/kg of dieldrin, 0.117
mg/kg of endosulfan I1,0.103 mg/kg of heptachlor, 0.178
mg/kg of endrin, and 0.127 mg/kg of endrin aldehyde in
the main agricultural zone and on the west coast. Both,
levels in blood and breast milk in Maya women is the
resulting of a chronic exposure to organochlorine pes-
ticides. The qualitative study on risk perceptions to the
health by the use and management of agrochemicals
in the communities, showed a very low risk perception
due to the very low educational levels and lack of gov-
ernment support programs in agriculture [3,11-13].

In the other hand, scientific literature about the ef-
fect of the climate change such as the increment of the
temperature can have indirect effects to the human
health due to their physicochemical behavior in the en-
vironment [14].

Recommendations

In accord to the result, it is necessary to implement
official monitoring programs in the aquifer, the water
drinking can have residues of organochlorine pesticides
due to the karst system and lack of regulations for pesti-
cides; blood and breast milk of Maya women also needs
monitoring programs to determine pesticides. Official
programs of health promotion and cancer prevention,
such as well agroecological alternatives for agriculture
are necessary.

Developing countries needs care the environment
and human health, applying the official norms and reg-
ulations in each country, channeling resources for wa-
ter sanitation, avoiding the high level of corruption that
mainly affects the rural communities and the societies
in poverty. These studies can be a reference to the de-
termination of natural risk factors on the landscape to
the karst aquifers, and the impact of the bioaccumula-
tion of levels of pollutants in the human being in devel-
oping countries.

Polanco Rodriguez, Angel G. Int Arch Public Health Community Med 2018, 2:005

References

1.

10.

11.

12.

13.

14.

Li Z, Jennings A (2017) Worldwide regulations of standard
values of pesticides for human health risk control: A review.
Int J Environ Res Public Health 14.

Ford DC, Williams P (2007) Karst Hydrogeology and Geo-
morphology. (2nd edn), John Wiley and Sons, NY, USA.

Polanco Rodriguez Angel G, Riba Lopez M Inmaculada,
DelValls Casillas T Angel, Quattrocchi Patrizia, Alvarez
Cervera Fernando J, et al. (2015) Risk perception and
chronic exposure to organochlorine pesticides in Maya
communities of Mexico. Hum Ecol Risk Assess 21: 1960-
1979.

Famiglini G, Palma P, Pierini E, Trufelli H, Cappiello A
(2008) Organochlorine pesticides by LC-MS. Anal Chem
80: 3445-3449

Mnif W, Hassine H, Bouaziz A, Bartegi A, Thomas O, et
al. (2011) Effect of endochrine pesticides: A review. Int J
Environ Res Public Health 8: 2265-2303.

Brophy J, Margaret M, Keith A, Watterson R, Park M, et
al. (2012) Breast cancer risk in relation to occupations with
exposure to carcinogens and endocrine disruptors: A Ca-
nadian case-control study. Environ Health 11: 87.

Cherin P, Voronska E, Fraoucene N, de Jaeger C (2012)
Toxicité aigué des pesticides chez 'homme. Acute toxicity
of pesticides in human. Médecine & Longévité 4: 68-74.

Chao HR, Huang HL, Hsu YC, Lin CW, Lin DY, et al. (2014)
Impact of brominated POPs on the neurodevelopment and
thyroid hormones of young children in an indoor environ-
ment - A review. Aerosol Air Qual Res 14: 1320-1332.

Gascén M, Morales E, Sunyer J, Vrijheid M (2013) Effects
of persistent organic pollutants on the developing respira-
tory and immune systems: A systematic review. Environ Int
52: 51-65.

Kim S, Park J, Kim HJ, Lee JJ, Choi G, et al. (2013) As-
sociation between several persistent organic pollutants
and Thyroid hormone levels in serum among the pregnant
women of Korea. Environ Int 59: 442-448.

Polanco Rodriguez Angel G, Riba Lépez M Inmaculada,
DelValls Casillas T Angel, J Alfredo Araujo Leoén, Olfa Mah-
joub, et al. (2017) Monitoring of organochlorine pesticides
in blood of Maya women with uterine cervix cancer. Environ
Pollut 220: 853-862.

Polanco Rodriguez AG, Navarro Alberto JA, Solorio San-
chez JS, Mena Rejon GJ, DelValls Casillas TA (2015) Con-
tamination by organochlorine pesticides in the aquifer of the
Ring of Cenotes in Yucatan, Mexico. Water Env J.

Polanco Rodriguez Angel G, Riba Lépez M Inmaculada,
DelValls Casillas T Angel, Araujo Ledn Jesus Alfredo, Ku-
mar Prusty B Anjan, et al. (2017) Levels of persistent or-
ganic pollutants in breast milk of Maya women in Yucatan,
México. Environ Monit Assess 189: 59.

Nadal M, Marqués M, Mari M, Domingo JL (2015) Climate
change and environmental concentrations of POPs: A re-
view. Environ Res 143: 177-185.

W

CLINMED

INTERNATIONAL LIBRARY

e Page 2 of 2 »


https://www.ncbi.nlm.nih.gov/pubmed/28737697
https://www.ncbi.nlm.nih.gov/pubmed/28737697
https://www.ncbi.nlm.nih.gov/pubmed/28737697
https://sudartomas.files.wordpress.com/2012/11/karsthydrogeologyandgeomorphology1.pdf
https://sudartomas.files.wordpress.com/2012/11/karsthydrogeologyandgeomorphology1.pdf
http://www.tandfonline.com/doi/full/10.1080/10807039.2015.1004159
http://www.tandfonline.com/doi/full/10.1080/10807039.2015.1004159
http://www.tandfonline.com/doi/full/10.1080/10807039.2015.1004159
http://www.tandfonline.com/doi/full/10.1080/10807039.2015.1004159
http://www.tandfonline.com/doi/full/10.1080/10807039.2015.1004159
http://www.tandfonline.com/doi/full/10.1080/10807039.2015.1004159
https://www.ncbi.nlm.nih.gov/pubmed/18345691
https://www.ncbi.nlm.nih.gov/pubmed/18345691
https://www.ncbi.nlm.nih.gov/pubmed/18345691
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3138025/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3138025/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3138025/
https://www.ncbi.nlm.nih.gov/pubmed/23164221
https://www.ncbi.nlm.nih.gov/pubmed/23164221
https://www.ncbi.nlm.nih.gov/pubmed/23164221
https://www.ncbi.nlm.nih.gov/pubmed/23164221
http://www.em-consulte.com/article/738470/article/toxicite-aigue-des-pesticides-chez-lhomme
http://www.em-consulte.com/article/738470/article/toxicite-aigue-des-pesticides-chez-lhomme
http://www.em-consulte.com/article/738470/article/toxicite-aigue-des-pesticides-chez-lhomme
http://aaqr.org/files/article/702/25_AAQR-13-05-OA-0156_1320-1332.pdf
http://aaqr.org/files/article/702/25_AAQR-13-05-OA-0156_1320-1332.pdf
http://aaqr.org/files/article/702/25_AAQR-13-05-OA-0156_1320-1332.pdf
http://aaqr.org/files/article/702/25_AAQR-13-05-OA-0156_1320-1332.pdf
https://www.ncbi.nlm.nih.gov/pubmed/23291098
https://www.ncbi.nlm.nih.gov/pubmed/23291098
https://www.ncbi.nlm.nih.gov/pubmed/23291098
https://www.ncbi.nlm.nih.gov/pubmed/23291098
https://www.ncbi.nlm.nih.gov/pubmed/23928038
https://www.ncbi.nlm.nih.gov/pubmed/23928038
https://www.ncbi.nlm.nih.gov/pubmed/23928038
https://www.ncbi.nlm.nih.gov/pubmed/23928038
https://www.ncbi.nlm.nih.gov/pubmed/27876223
https://www.ncbi.nlm.nih.gov/pubmed/27876223
https://www.ncbi.nlm.nih.gov/pubmed/27876223
https://www.ncbi.nlm.nih.gov/pubmed/27876223
https://www.ncbi.nlm.nih.gov/pubmed/27876223
https://www.ncbi.nlm.nih.gov/pubmed/28091886
https://www.ncbi.nlm.nih.gov/pubmed/28091886
https://www.ncbi.nlm.nih.gov/pubmed/28091886
https://www.ncbi.nlm.nih.gov/pubmed/28091886
https://www.ncbi.nlm.nih.gov/pubmed/28091886
https://www.ncbi.nlm.nih.gov/pubmed/26496851
https://www.ncbi.nlm.nih.gov/pubmed/26496851
https://www.ncbi.nlm.nih.gov/pubmed/26496851

	Title
	Corresponding author
	Materials and Methods 
	Results
	Recommendations
	References

