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TYLOSIN
(extension to eggs)

SUMMARY REPORT (4)

1. Tylosin is a macrolide antibiotic which is produced by Streptomyces fradiae. It consists primarily
of tylosin factor A with small amounts of three minor factors, desmycosin (factor B), macrocin
(factor C) and relomycin (factor D). Tylosin factor A has the highest microbiological potency.

The substance was previously evaluated by the CVMP and a microbiological ADI of 6 µg/kg bw
(360 µg per 60 kg person) was derived.

Tylosin is currently included in Annex I of Council Regulation (EEC) No 2377/90 in accordance
with the following table:

Pharmacologically
active substance(s)

Marker
residue

Animal
species

MRLs Target
tissues

Other provisions

Tylosin Tylosin A Bovine 100 µg/kg
100 µg/kg
100 µg/kg
100 µg/kg
50 µg/kg

Muscle
Fat
Liver
Kidney
Milk

Porcine 100 µg/kg
100 µg/kg
100 µg/kg
100 µg/kg

Muscle
Skin + fat
Liver
kidney

Poultry 100 µg/kg
100 µg/kg
100 µg/kg
100 µg/kg

Muscle
Skin + fat
Liver
kidney

Not for use in hens
producing eggs for
human consumption

An application has now been submitted for the extension of the MRLs to eggs. Tylosin is
intended to be administered to laying hens, in the drinking water, at a concentration of 500 mg
tylosin activity per litre of water for 3 days, for the treatment of respiratory disease and necrotic
enteritis. The dose corresponds to approximately 75 mg/kg bw/day. In addition, premix
formulations for administration in the feed at concentrations of up to 1100 mg/kg feed, for 5 to 7
days, are also available.
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2. Laying hens were supplied with drinking water containing 529 mg/litre of 14C-tylosin for
3 consecutive days. The birds were assigned to 4 different groups (4 birds per group) and were
killed 6 hours, 2 days, 5 days or 7 days after the withdrawal of medication. Eggs were collected
twice daily, resulting in more than 10 eggs collected per day up to 1 day after the end of
treatment, and 7 eggs and 5 eggs 2 days and 3 days after the end of treatment. The total residues
in albumin and in yolk were determined by liquid scintillation counting. There were some large
individual variations in the magnitude of residues in eggs. Eggs from 2 of the birds contained
residues which were an order of magnitude greater than those from other birds. Peak residues in
albumin were found in samples taken on the last day of treatment (mean 423 µg equivalents/kg)
and in samples taken on the following day (mean 415 µg equivalents/kg). The mean total residues
in albumin 1 day and 2 days after the end of treatment were 157 and 43 µg equivalents/kg
respectively and were below the limit of detection (20 µg equivalents/kg) in most eggs collected
at later time points. Peak residues in yolk were found in samples taken 2 and 3 days after the end
of treatment (mean values 334 and 344 µg equivalents/kg, respectively) and declined to 192 and
74 µg equivalents/kg at 4 and 5 days after the end of dosing respectively. The total residues in
whole eggs were calculated from the individual values for albumin and yolk. Calculated peak
residues in whole eggs were found in samples taken on the last day of treatment (mean 333 µg
equivalents/kg) and in samples taken on the following day (mean 362 µg equivalents/kg).
Thereafter, the calculated mean residues in whole eggs depleted to 190, 134, 126 and 70 µg
equivalents/kg at 1, 2, 3 and 4 days after the withdrawal of treatment.

3. The residues in albumin and yolk were characterised by solvent extraction, partition and HPLC.
When sufficient residue was present, the HPLC peaks were identified using liquid
chromatography/electrospray ionization quadrupole mass spectrometry. Residues of tylosin A and
several metabolites were identified. Tylosin A was the most abundant residue present and
accounted for 17% of the total radioactive residues in whole eggs. Metabolites present at lower
concentrations included N-desmethyl-tylosin A, tylosin D, N-desmethyl-dihydro-tylosin A and
O-desmethyl-tylosin A.

4. Laying hens were supplied with drinking water containing a commercially available tylosin
formulation at a concentration of 500 mg tylosin activity per litre of water, for 3 days. Based on
the mean body weight of the birds, the dose rate corresponded to approximately 75 mg/kg
bw/day. Eggs were collected daily and 12 eggs were randomly selected each day for residues
analysis. Residues of tylosin A were determined using the proposed routine analytical method
based on HPLC. The limits of quantification and detection were 50 µg/kg and 10 µg/kg
respectively. During the 3 days of treatment, measurable residues were found in only 2 or 3 eggs
each day (maximum 80 µg/kg found on the second day of treatment). Residues in the remaining
eggs taken at these times were below the limit of quantification. One and 2 days after the end of
treatment, residues in all eggs were below the limit of quantification. Residues of 50 µg/kg were
found in 2 eggs taken 3 days after the end of treatment but no quantifiable residues were found in
eggs taken at later time points.

5. Several depletion studies were carried out in which residues in eggs were determined using non-
specific microbiological assays. Laying hens were administered tylosin in the drinking water at
500 or 1000 mg/litre for 5 days or in the feed at 400 mg/kg feed for 7 days. In the group
administered 500 mg/litre, detectable residues were found only in eggs from one hen; the peak
concentrations of residues with antimicrobial activity were 660 µg equivalents tylosin/kg and
1700 µg equivalents tylosin/kg in albumin and yolk respectively. In the group administered
1000 mg/litre, residues in whole eggs peaked 1 day after the end of treatment (mean 370 µg
equivalents tylosin/kg; range: from below the limit of detection to 1460 µg equivalents
tylosin/kg). Following administration in the feed at 400 mg/kg feed, detectable residues were
found in only one sample of albumin, taken on the last day of treatment. These studies also
showed large individual variations in the magnitude of residues in eggs.

6. The proposed routine analytical method for the determination of residues of tylosin A in eggs was
based on HPLC with UV detection. The method was described in the ISO 78/2 format and was
validated in accordance with Volume VI of the Rules Governing Medicinal Products in the
European Community. The limit of quantification for eggs was 50 µg/kg.
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Conclusions and recommendation

Having considered that:

• microbiological ADI of 6 µg/kg bw (360 µg per 60 kg person) was established for tylosin,

• based on the available data on radioactive (total) residues and on the marker residue (tylosin
A) an extrapolation can be made and the ratio of marker to microbiologically active residues
be set conservatively at 0.17,

• a validated analytical method for the determination of the marker residue in eggs was
available;

the Committee for Veterinary Medicinal Products recommends the establishment of MRLs for
tylosin in eggs and therefore that the current entry in Annex I of Council Regulation (EEC) No
2377/90 for tylosin for poultry should be amended in accordance with the following table:

Pharmacologically
active substance(s)

Marker
residue

Animal
species

MRLs Target tissues Other
provisions

Tylosin Tylosin A Poultry 100 µg/kg
100 µg/kg
100 µg/kg
100 µg/kg
200 µg/kg

Muscle
Skin + fat
Liver
Kidney
Eggs

Based on these MRLs values, the daily intake will represent about 80% of the ADI.


