
The use of growth-promoting hormones (anabolics) in animal
husbandry as a means of increasing milk and meat
production is a tempting economic prospect – that is, for a
dishonest farmer.

This abuse of hormones to promote growth in farmed
animals is a serious issue for the European consumer.  The
potential health hazards of consuming these illegal
hormones include interruption to (pre-) pubertal sexual
development, fertility problems and long-term malignancies.

Under EU law, the use of hormones as growth-promotors in
agriculture is no longer permitted.  However, such regulation
is only effective when properly enforced; animal products
are frequently inspected for compliance by authorised
official agencies.

This not only requires inspection of production sites,
monitoring of farmers or veterinary practitioners, animals
and slaughter management, but must also be supported by
laboratory analyses.  These analyses should show the
absence of any illegal hormonally active substances in
samples collected at various points along the food-chain.  

There is also growing support for greater transparency of
procedures in (international) trade regulations, such as
HACCP, TQM, GMP, GAP, and the SPS Agreement. This has lead
to an increasing need for cost efficient and effective
analyses to detect the presence of contamination such as
anabolics. 

Anabolics that can be used as growth-promotors include
substances from any of the classes of androgens,
gestagens, estrogens, ß-agonists, corticosteroids,
thyreostatics, somatotropins, resorcylic acid lactones et
cetera. In a treated animal these compounds occur at
extremely low concentrations, and the method of
administration also makes them difficult to detect.
Conventional technologies are largely prohibited by cost,
speed of analysis, ability to perform multi-analyte detection
at a high-throughput rate and the capability of detecting all
these different substances in an animal product.

As an estimate, it is declared that 10% of the animals in the
EU are illegally treated with anabolics, whereas on average
only 0.2-0.3% of the sampled animals are to be found to be
non-compliant by the regulatory laboratories. There is a
large gap between what is found in the field (needles, vials,
loggings etc.) and what is found by the laboratories of the
inspection services.

Figure 1: Process Flow Chart Proteomics

Conventional analytical technologies, relying on a broad

spectrum of wet chemistry and instrumental technologies,

are not adequate for screening large numbers of samples

necessary in order to filter out suspected animals.

Technological developments in life and pharmaceutical

sciences, introduced to  analytical sciences, promise better

ability to cope with these increased testing requirements.

This part of the research in BioCop incorporates an

advanced biosensor, plus proteomic and protein-engineering

technologies for the detection of anabolics.

Through proteomic analysis of blood (from treated and

untreated animals under controlled conditions), work

package 2 will identify “biomarkers” i.e. proteins where the

occurrence of certain proteins has increased or decreased,

or where molecular structure has been modified.

Work Package 2: Proteomics
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These biomarkers will be identified in two ways, through

immunochemical analysis involving Western blotting and

ELISAs, and through physico-chemical analysis involving gel-

electrophoresis and mass-spectrometry (see Figure 2).  The

analysis of plasma will be followed by a statistical evaluation

of all of the results to establish real, (i.e. robust and non-

fluctuating ) biomarkers.

The selected biomarkers will finally be used in a diagnostic

assay, based on an affinity biosensor, to screen for the

presence of an ‘anabolic-specific’ fingerprint in blood

samples taken from cattle. 

Figure 2: Mass Spectrometer

This cost-effective approach will facilitate the inspection of

a much larger number of samples than previously possible. It

will function as a filter, pin-pointing suspect animals, which

can then be further inspected for the presence of chemical

residues. Laboratory results will comply with legislative

demands to facilitate juridical condemnation of the

producer, animal or carcass.

Progress and Conclusions
in the first year

This BioCop work package has recently completed a large

animal experiment, in which calves were treated under

controlled conditions with an oestrogen (17 ß-estradiol), an

androgen (19-nortestesteron) and a corticosteroid

(dexamethason).  Thousands of blood, urine and hair samples

were collected ante-mortem for analysis.  The first physico-

chemical and immunochemical analyses of these samples

were executed and are ongoing, and work is underway to

reveal the first candidate biomarkers.

Interactions with other
BioCop Work Packages:

WP3 for the design and delivery of biomarker-detection

dedicated biosensors

WP4 for the production and engineering of antibodies

applied in the biosensor

WP8 for a plasma processing procedure optimal for the

biomarker fingerprinting on the biosensor
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