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Deep dive into up-to-now
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topics: Soil Health
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Breaking Barriers: Including soil health in OH

Environmental
Quality AIR
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The food we eat, the water we drink and
the air we breathe depend on the health
status of soils, as they provide the

SOIL

HEALTH compartments, regulate gas flows, and

NuEEEeE . .
between air and water act as a fl|'|'el’ for contaminants.

interface between environmental
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More than 95% of the food we eat
comes directly or indirectly from the soil.
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Its quality (safety), quantity and

nutritional value will depend on how
healthy and fertile that soil is.

Recommended nutrient intake

A nutrient depleted soil — =

cannot produce food that ’
contains those macro and o,
micronutrients necessary
for human health

[ SN RN RN RN RS



Conventional food Healthy food N .
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eLowin ¢ Rich in organic
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The food chain is interconnected. Like nutrients,
contaminants move from soil to grasses and
crops, from earthworms to birds and poultry.

Humans are the last receptor in the chain,
where bioaccumulation peaks.

Uptake of
contaminants
and food chain
transference

Contaminant-degrading

bacteria Chicken ingestion

of contaminated
food

transfer
to humans

Ingestion by litter
decomposers

Eaten by earthworm

weight loss & death

at high exposure Trophic
Transport down from transfers
surface by soil biota

Gut microbes
degrade contaminants
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Formation of biofilms or

alteration of microbial
communities
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Qe @ Remabilization of
®  contaminants with

earthworm feces

Main effects of soil contaminants on human health
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Lead, manganese, mercury, tin, PBDES, PAHs, PCBs
Neurodevelopmental impairment, reduction of
intelligence quotient, behavioural disorder, Parkin-
son-type syndrome, headache

BTEX, lead, PFAS, PCBs
Altered immune response, reduced response
to vacdnes in children

Cadmium, PCBs, PBDEs

Altered metabolism and reproductive hormone
levels, reduced thyroid hormones, altered growth
regulator signaling

Benzene, lead, mercury, organochlorine pesti-
cides, PAHs, PFAS, PCBs, microplastics
Hypertension, haemolysis, anaemia, cardiovascular
disease, elevated leucocyte count, leukaemia

Arsenic, asbestos, cadmium, chromium,

copper, mercury, radon

Pulmonary emphysema, asthma, chemical pneumonia,
lung c@ancer, mesothelioma

Nitrogen and ionizing radiation
Stomach cancer

Phthalates, PCBs
Altered insulin metabolism and adipogenesis, diabetes

DDT, chromium, copper, mercury, PAHs, PCBs, PFAS,
phthalates

Increased cholesterollevels, liver cancer, elevated hepatic
enzyme levels, necrosis

Cadmium, lead, mercury, PAHs, PFAS

Renal tubular dysfunction, kidney weight changes, pro-
gressive nephropathy, chronicinflammation, kidney
cancer

Arsenic, copper, lead, mercury, tin, microplastics, POPs
Nausea, vomiting, diarrhea, cancer of gastrointestinal
system, abdominal pain and cramping

Arsenic, lead
Cancer of urinary bladder, urinary changes

Antimony, asbestos, lead, manganese, phthalates,
PBDEs, PCBs, PFAS

Testicular atrophy, early menopause, reduced testosterone,
reproductive alterations, decreased libido, impotence,
sexual dysfunction, endometriosis, hormonalcancers
(breast, prostate, testes), infertility, ovary cancer

Cadmium, lead, PCBs, radium and its decay products
Impaired bones development, slow growth, changesin
metabolism of calcium and bone formation, osteomalasia,
bone cancer

Arsenic, chromium, PAHs, PCBs n !
Hyperkeratosis, hyperpigmentation, hypopigmentation,
skin irritation and inflammation, chloracne, hirsutism, skin,
tooth, and nail abnormalities



Session Title: From theory to practice, how to
include soil health in One Health

Speakers:

* Dr Bettina Hitzfeld, Head of Division of the Soil and Biotechnology Division at the
Federal Office for the Environment, Switzerland (panellist)

* Dr Marco Martuzzi, Director, Environment and Health Department, Italian National
Institute of Health, Italy (panellist)

* Prof Ravi Naidu, CEO and Managing Director of CRC CARE and Founding Director of
the Global Centre for Environmental Remediation at the University of Newcastle,
Australia (panellist)

* Dr Natalia Rodriguez Eugenio, Land and Water Officer, Food and Agriculture
Organization of the United Nations (moderator)



Dr Bettina Hitzfeld

Dr Hitzfeld obtained a B.Sc. in Zoology / Psychology
from Reading University (UK) and a diploma in Biology
from the University of Marburg (D). She performed her
PhD thesis on the toxicology of lead at the KIT (D). She
held an assistant professorship at the University of
Konstanz (D) in environmental toxicology. Since 2002
she works for the Federal Office for the Environment in
Switzerland, where, since 2014, she heads the Soil and
Biotechnology Division. In this function she is responsible
for biosafety and biotechnology issues, the
remediation of contaminated sites, soil protection and
One Health.




Dr Marco Martuzzi

Dr Martuzzi is Director of the Environment and Health
Department at the Italian National Institute of Health,
where he focuses on the role and impacts of
environmental risk factors and determinants on health
and health equity, to develop primary prevention
strategies to address urgent global challenges, such as
climate and ecosystems breakdown. He is an
epidemiologist with expertise in environmental and
occupational studies. He holds a PhD in community
medicine from the University of London. He previously
worked as Head of the Asia-Pacific Centre for
Environment and Health of the World Health
Organization (WHO) Regional Office for the Western
Pacific, at the London School of Hygiene and Tropical
Medicine, at the Imperial College School of Medicine
(UK), at the WHO International Agency for Research
on Cancer (France), and at the WHO European Centre
for Environment and Health.




Professor Ravi Naidu

Professor Ravendra Naidu from Fiji is CEO and
Managing Director of CRC CARE (formerly the
Cooperative Research Centre for Contamination
Assessment and Remediation of the Environment)
and Founding Director of the Global Centre for
Environmental Remediation at the University of
Newcastle, Australia. Ravi’s work focuses on the
remediation of contaminated soil, water and air,
and the potential impacts of contaminants upon
environmental and human health at local, national
and global levels. Ravi received his PhD and DSc in
environmental science from Massey University, New
Zealand.




Session Title: From theory to practice, how to
include soil health in One Health

Driving questions:

e What are the main gaps and obstacles to integrating soil health and other
environmental compartments (water, biodiversity) into national and international
"One Health" actions?

e \What are the specific opportunities and innovations on land and soil management
that help achieve One Health?

Wrap-up: What recommendations would you propose to better reflect the
environmental dimensions of the One Health approach and enhance its effectiveness
in addressing complex health challenges?
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