Influence of heavy metals on metabolism. Oxidative stress
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Environmental pollution from heavy metals
(such as lead, cadmium, mercury, and copper)
and other toxic chemical elements poses a
serious threat to public health, as these
substances enter the environment through
dust, smoke, and fumes.

People are exposed to heavy metals via air,
water, soil, and food, and the disposal of
untreated solid waste is also a risk factor.

Exposure to these toxic elements can lead to
severe metabolic disorders, including insulin
resistance and other metabolic issues.

Preventing exposure to toxic elements in
the environment involves hygienic
standardization of all potential sources of
exposure—air, water, soil, and food. In cases of
heavy metal exposure in the workplace and
mild intoxication, the implementation of
dietary = changes,  balneotherapy, and
temporary work modifications can help
reverse the development of metabolic issues.
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A systematic medical review and meta-
analysis were conducted wusing library
databases, including PubMed, Scopus, and
Embase. The search covered the period from
September 2024 to February 2025, utilizing
specific keywords.

Additionally,  current national and
European legislation, as well as the monitoring
of atmospheric air and chemical hazards in the
Republic of Bulgaria, were analysed.

diagnosed::. .~
t é c?uses
y p au onmmunezw

passos

p

¥
.

19&3

NPAPRPSD 4 S

ABiaud’
abiejjed
Eam sl 2) ampons

pnwl

Cop Anam)

4

aunwwl

sadA)

~9SBaSI

2
LD

-
("

110

&<]
(D

£
’
-

19p|0

+ SWOYdWAS §

il

L
Ve

Gestat

sugar
source
body's

10€]

N R, 1

S10

dioy

s '.ukmwa
O Apoc
i e
wpomq

Im

form e

el e e wee

o o 1511
U) —

SB31OUEC

-

!
:

Damage beta cells, reducing their ability to produce and secrete insulin

The results indicate that the accumulation
of heavy metals in the body leads to
dysfunction in organs and metabolic
processes.

Chronic exposure can cause hepatotoxicity,
neurotoxicity, and cardiotoxicity. During their
biotransformation in the body, heavy metals
interact with enzyme systems and promote the
accumulation of free radicals, which disrupt
cell functions and trigger oxidative stress. Cells
under oxidative stress exhibit various
dysfunctions due to the damage caused by free
radicals to lipids, proteins, and DNA.

The study also found that certain metals
(such as cadmium and iron) reduce insulin
production and may induce type 2 diabetes.
Individuals exposed to lead (Pb) and mercury
(Hg) are at a higher risk of obesity.
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Chronic cadmium exposure contribute to new-onset diabetes

There is increasing evidence in the scientific
literature  regarding the impact of
environmental chemical pollutants and food
chemical hazards on human health. Despite
the established adverse metabolic effects of
heavy metals, the medical community is not
objectively assessing potential health risks
with the mnecessary attention, unlike the
behavioral risk factors associated with modern
lifestyles.

Growing scientific evidence linking heavy
metals to metabolic disorders highlights the
need for medical professionals to deepen their

knowledge of environmental epidemiology and
health.

Heavy metals
(As, Cd, Co, Cr, Hg, Ni, Pb, Zn)
Oxidation/Reduction

‘Exposure
Methylation/Demethylation

Absorption Gut Mlcroblome

Sequestration

Arab A, Mostafalou S. (2023). Pesticides and insulin resistance-related metabolic diseases: Evidences
and mechanisms. Pestic Biochem Physiol, 195, 105521.

Assefa S, Kohler G. (2020) Intestinal Microbiome and Metal Toxicity. Curr Opin Toxicol, 19, 21-27.

Chung YL, Hou YC, Wang IK, Lu KC et al. (2021). Organophosphate pesticides and new-onset diabetes
mellitus: From molecular mechanisms to a possible therapeutic perspective. World J Diabetes, 12(11), 1818-
1831.

Drambozova I. (2023). Prouchvane na sadarzhanieto na metali (olovo i kadmiy) v hrani i otsenka na
zdravnia risk. Abtoreferat, Pleven, 50. [In Bulgarian]

Dzhambov AM, Dimitrova DD. (2016). Exposures to roadtraffic, noise, and airpollution as risk factors
for type 2 diabetes: A feasibility study in Bulgaria. Noise Health, 18 (82), 133-42.

EFSA (2012). Nauchno stanovishte za prouchvane na vazmozhnostite za predostavyane na saveti
otnosno vazmozhni riskove za choveshkoto zdrave vaz osnova na kontseptsiyata za prag na toksikologichna
zagrizhenost (TTC). EFSA Journal, 7, 2750.

EFSA (2023). Scientific report. The 2021 European Union report on pesticide residues in food. EFSA
Journal, 21(4), 7939.

Eze IC, Hemkens LG, Bucher HC et al. (2016). Association between ambient air pollution and diabetes
mellitus in Europe and North America: systematic review and meta-analysis. Environ Health Perspect, 123
(5), 381-9.

Fitzgerald R, Olsen A, Nguyen, J. et al. (2020). Pancreatic Islets Accumulate Cadmium in a Rodent
Model of Cadmium-Induced Hyperglycemia. Int. J. Mol. Sci, 22, 360.

Fuller R, Landrigan PJ, Balakrishnan K at al. (2022). Pollution and health: a progress update. Lancet
Planet Health, 6(6), 535-547.

Haverinen E, Fernandez MF, Mustieles V et al. (2021). Metabolic Syndrome and Endocrine Disrupting
Chemicals: An Overview of Exposure and Health Effects. Int J Environ Res Public Health, 18 (24), 13047

IAOS. (2024). Natsionalen doklad za sastoyanieto i opazvaneto na okolnata sreda v R Bulgaria za 2021
g. https://eea.government.bg/bg/soer/2023 . Accessed August 1, 2024 .

Ivanova L., G.Arnaudov, P. Ganeva et al. , R. (2015). Nutrition support for hospitalized patients after
bone marrow transplantation. Archives of the Balkan Medical Union, 73-76. [In Bulgarian]

Kim JH, Hong YC. (2012). GSTM1, GSTT1, and GSTP1 polymorphisms and associations between air
pollutants and markers of insulin resistance in elderly Koreans. Environ Health Perspect, 120 (10), 1378—-84.

Kim M., J.S. Jeong, H. Kim, S. Hwang, I.-H et al. (2018). Low Dose Exposure to Di-2-
Ethylhexylphthalate in Juvenile Rats Alters the Expression of Genes Related with Thyroid Hormone
Regulation. Biomol. Ther, 26, 512—519.

Liang, Y., Zhan, J., Liu, D. Et al. (2019). Organophosphorus pesticide chlorpyrifos intake promotes
obesity and insulin resistance through impacting gut and gut microbiota. Microbiome., 7 (1), 19.

Moynihan, M.; Tellez-Rojo, M.M.; Colacino, J. Et al. (2019). Prenatal Cadmium Exposure Is Negatively
Associated with Adiposity in Girls Not Boys During Adolescence. Front. Public Health 7, 61.

Ndonwi, E.N., Atogho-Tiedeu, B., Lontchi-Yimagou, E. et al. (2020). Metabolic effects of exposure to
pesticides during gestation in female Wistar rats and their offspring: a risk factor for diabetes?. Toxicol Res,
36, 249—256.

Nguyen, J.; Patel, A.; Gensburg, A et al. (2022). Diabetogenic and Obesogenic Effects of Cadmium in
Db/Db Mice and Rats at a Clinically Relevant Level of Exposure. Toxics, 10, 107.

Pakzad M., S. Fouladdel, A. Nili-Ahmadabadi, N et al. (2013). Sublethal exposures of diazinon alters
glucose homostasis in Wistar rats: Biochemical and molecular evidences of oxidative stress in adipose tissues.
Pestic. Biochem. Physiol, 105, 57—61.

Pryor JT, Cowley LO, Simonds SE. (2022). The Physiological Effects of Air Pollution: Particulate
Matter, Physiology and Disease. Front Public Health, 10, 882569.

Reglament (EO) N¢ 396/2005 na Evropeyskia parlament i na Saveta ot 23 fevruari 2005 godina
otnosno maksimalno dopustimite granitsi na ostatachni veshtestva ot pestitsidi vav i varhu hrani ili furazhi ot
rastitelen ili zhivotinski proizhod. https://eur-lex.europa.eu/legal-
content/BG/TXT/?uri=CELEX:32005R0396 Accessed August 1, 2024 .

Reglament (ES) 2023/915 na Komisiyata ot 25 april 2023 godina otnosno maksimalno dopustimite
kolichestva na nyakoi zamarsiteli v hranite i za otmyana na Reglament (EO) N2 1881/2006 (tekst ot znachenie
za EIP) https://eur-lex.europa.eu/legal-content/BG/TXT/?uri=CELEX%3A32023R0915 Accessed August 1,
2024 .

Salcedo-Bellido, 1., Gomez-Pena C., Perez-Carrascosa, F.M., et al. (2021). Adipose tissue cadmium
concentrations as a potential risk factor for insulin resistance and future type 2 diabetes mellitus in GraMo
adult cohort. Sci. Total. Environ, 780, 146359.

Simeonov E. (2023). Analysis of medium-term results achieved after microfractures and perforations
(drilling) in localized chondral lesions in the knee joint. J of IMAB, 29 (3), 5125-5135.

Simeonov E. (2023). Long-stemmed hemiarthroplasty with cerclage wiring for the treatment of
proximal humeral fracture: a case report of the multimorbid patient. J of IMAB, 29 (3), 5120-5124.

Smith, A.R.; Lin, P.D.; Rifas-Shiman, S.L.; Wright, R.O.; Coull, B.; Hivert, M.F.; Hubbard, A.; Oken,
E.; Cardenas, A. (2023). Associations of Prenatal First Trimester Essential and Nonessential Metal Mixtures
with Body Size and Adiposity in Childhood. Epidemiology, 34, 80—89.

Wang, N.; Sheng, Z.; Zhou, S. et al. (2022). Chronic lead exposure exacerbates hepatic glucolipid
metabolism disorder and gut microbiota dysbiosis in high-fat-diet mice. Food Chem. Toxicol, 170.

THIRTEENTH INTERNATIONAL CONFERENCE ON RADIATION,
NATURAL SCIENCES, MEDICINE, ENGINEERING, TECHNOLOGY AND ECOLOGY

CONTACT ~ mmm A/
Vanya Birdanova, MD, ‘
PhD - — ;
MU-Pleven | |
Email:

‘CONFERENCE —JUNE16-20, 20251.

I-IUNGUEST HOTEL SUN RESORT, HERCEG NOVI MONTENEGRO

vaniab2@gmail.com




