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VMPs Categories





Storage tank

pasture animals

aquaculture

Intensively reared animals

VMPs: where and how



Routes of Environmental Exposure for VMPs



the possible unintended side effects of
chemicals used in veterinary and
agricultural practices and, more
particularly, in the widespread use of
anthelmintics to control gastrointestinal
parasites of grazing livestock and
companion animals

Concerns have been increasingly expressed by the scientific community regarding:

No 
advertising

No 
advertising

The development of anthelmintics, and latterly endectocides with a broad range of target pathogens, has provided more
efficient and economic options for the treatment and control of parasitic disease both in ruminant and monogastric
animals

BUT

VMPs: Pasture Animals



Possible impacts:
- dung degradation;
- grassland insect communities;
- ecosystem stability and on the

sustainability of pasture fertility

In pastures, most antiparasitics are excreted in the faeces of animals, creating a concern for their effect on the organisms that
feed and/or breed in animal dejections. As the spectrum of activity of antiparasitics has enlarged, the potential for affecting non-
target organisms has increased equally.

Many of the non-target organisms play a vital role in the processes of dung
dispersal. They are crucial for maintaining pasture hygiene, nutrient cycling, soil
aeration, humus content, water percolation and pasture productivity.

VMPs: Pasture Animals



Iglesias et al., 2006. 
Environmental impact of 
ivermectin excreted by cattle 
treated in autumn on dung 
fauna and degradation of 
faeces on pasture

VMPs: Ivermectin Effects on NTA



Impact on degradation

Importance of Dung Fauna



The consumption of copper and zinc in modern farming is linked to their documented
benefit as growth promoting agents and usefulness for controlling diarrhoea.

Denmark has restricted the use of veterinary antimicrobials since January 2000

The farmers have subsequently turned their attention to alternatives like copper and zinc (inert and non-degradable in 
the slurry and the environment)

Zn: EFSA conclusions (EFSA, 2014): “Elevated zinc is an environmental issue. There are many regions in Europe where
zinc levels are far above background. Leaching from galvanized steel is the largest source of zinc input into the
environment, contributing about 30% of all zinc emissions in the EU. Industrial point sources add another 10%, but the
remaining 60% comes from a variety of minor diffuse sources, one of which is farming.

Cu: EFSA conclusions (EFSA, 2013): “Potential risks to soil organisms have been identified as a result of the
application of piglet manure. Levels of copper in other types of manure are too low to create a potential risk within the
timescale considered. There might also be a potential environmental concern related to the contamination of
sediment resulting from drainage and the run-off of copper to surface water”.

MANURE AND SLURRY: NOT ONLY EMERGING CONTAMINANTS

Denmark: 44.000 km2 ; 5 million people; reared pigs > 30 million per year

https://www.sciencedirect.com/science/article/pii/S0269749116302159#bib12
https://www.sciencedirect.com/science/article/pii/S0269749116302159#bib11


Primary sources use of manure, slurry and sewage sludge as organic fertilisers.
However: Hansen et al., 2014 in Denmark → feed additives (365 ton Cu y−1) 10 times more than used for fertilizer (32 tons
Cu y−1). Consumption of Cu for feeds fairly constant (1992-2012), whereas other sources (wood preservation, fertilizers and
pigments) decreased.

Copper and zinc may reach relative high concentrations in manure, especially pig slurry. 

Sources of Copper and Zinc on Arable Land

Concentrations (mg kg−1 dry weight) of Cu and Zn in Denmark soils

https://www.sciencedirect.com/science/article/pii/S0269749116302159#bib19


Metabolism of VMPs

The degree of metabolism varies across
chemical class and within classes.

It varies also among species.
The amount absorbed can range from a 

small proportion to 100%

Phase I and Phase II metabolism
produce polar metabolites that are 

excreted.

If a compound is not metabolized, then
it may be excreted unchanged

Consequently, animal excreta
may contain a mixture of the 

parent compound and 
metabolites



Persistence of VMPs in Manure, Slurry and Soil

- Mainly aerobic

- Half-lives ranging from 
days to months (env. 
conditions, soil type, 
soil-organic carbon, 
specific degrading

bacteria)

Manure and slurry Soil



Antimicrobial Occurrence in Manure

Concentrations of test antibiotics in 126
swine manure samples. (legend: sulfathiazole
(STZ), sulfamethoxazole (SMX), sulfamethizole
(SML), sulfadimethoxine (SDM), tetracycline
hydrochloride (TCN), oxytetracycline (OTC),
sulfamethazine (SMN), chlorotetracycline
(CTC), tiamulin fumarate (TIA)

Xun Pan et al., 2012: 
Nine veterinary antibiotics were 

simultaneously detected in swine manure

Du Liu, 2012: 



Occurrence of Contaminants in Manure-based Fertilizers 

(Mingrong Qian et al., 2016)



Environmental concentrations ranging from non-detectable concentrations to levels of  mg/L. Concentrations in soil tend 

to be much higher than in water because most antimicrobials bind well to soil (Lee et al. 2007). However, antimicrobials can 

be transported in aquatic systems (Chee-Sanford et al. 2009, Zounková et al. 2011). 

Note that our understanding of  the occurrence of  antimicrobials in the environment is limited by the fact that research 

tends to focus on the most commonly used antimicrobials (e.g., tetracyclines, sulfonamides), rather than degradates

and less commonly used compounds. Numerous antimicrobial agents have been approved for livestock use, though many 

have not yet been researched in terms of  their prevalence in the environment. 

Antimicrobial Occurrence in the Environment

The occurrence of antimicrobials in soils, sediment, surface water, and groundwater well documented in close proximity to

livestock and poultry operations.

Campagnolo et al. (2002): antimicrobial compounds (lincomycin, chlortetracycline, and sulfadimethoxine) present in 67% of  

groundwater and surface water samples collected near poultry operations and 31% of  ground water and surface water 

samples collected near swine operations;

Batt et al. (2006): two types of  sulfonamides, which are approved only for veterinary use, in private drinking water wells near 

a large beef  cattle livestock production facility;

Harden 2009: lincomycin measured in a groundwater well near a swine lagoon in North Carolina 



Hormones are endocrine disruptors that are naturally produced by, and in some cases artificially administered to, livestock

and poultry. Livestock and poultry excrete hormones in their waste, which has the potential to enter water resources through

runoff and discharges from animal production facilities and fertilized cropland.

Hormones in Manure 



Hormones in Manure (Andaluri et al., 2012) 



- Half-lives of natural and synthetic hormones vary considerably, ranging from several hours to over 260 days depending on the type
of hormone and media. Manure storage may facilitate the degradation of natural and synthetic hormones. However, research
suggests that synthetic hormones may persist at low concentrations even after months of storage and land application. Trenbolone
acetate and melengestrol acetate were detected in the solid manure after excretion and also after 4.5 months of storage. Trenbolone
was still detected in the soil up to two months after the liquid manure was applied to corn fields and had an estimated half-life of
267 days during storage;

- Bartelt-Hunt et al., 2012. Natural and synthetic hormones and their metabolites have been measured in runoff from livestock and
poultry operations (testosterone up to 420 ng/L, 17α-estradiol up to 720 ng/L, and estrone up to 1050 ng/L).

- Shore et al., 1995: concentrations of up to 5 ng/L of estrogen and 28 ng/L of testosterone in small streams draining fields which had
recently been fertilized with poultry litter.

- Kolodziej and Sedlak (2007): steroid hormones in 86% of samples from rangeland creeks where cattle had access to the creeks.

- Arnon et al., 2008 and Harden et al. 2009: Hormones in groundwater impacted by dairy farms and swine.

Hormones in the Environment







Sust-Pharm: Vulnerability map to flumequin (antibiotic) in Lombardy Region



Conclusions

✓ Lombardy: 25% of total national cows and 50% of total national pigs

✓ Different routes of environmental exposure for VMPs

✓ Presence of different pollutants in manure and environmental 
compartments (antibiotics, hormones)

✓ How to deal with? Learn lesson from pesticides……

Sust-Pharm


