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COMMITTEE FOR VETERINARY MEDICINAL PRODUCTS

BUTAFOSFAN

SUMMARY REPORT (1)

1. Butafosfan is [1-(butylamino)-1-methylethyl]-phosphonic acid. The substance is an organic
phosphorus compound used as a phosphorus source in cattle, horses, pigs, sheep and goats, but
the establishment of MRLs was requested for non-lactating cattle only. The major indications are
disorders of the metabolism especially in young animals. It is also applied to support the
treatment of infertility, tetany and paresis as an adjunct to calcium and magnesium therapy. To
cattle butafosfan is administered as a single dose of 1000 to 2500 mg/animal by intravenous,
intramuscular or subcutaneous route and the treatment may be repeated daily if required. Two
veterinary medicinal products that are registered within the EU contain butafosfan in combination
with either calcium and magnesium salts or vitamin B12.

2. No specific data on the pharmacological activities of butafosfan were provided. The precise mode
of action of butafosfan is unknown and it is questionable whether the effect of butafosfan is
simply a matter of the substitution of phosphorus.

3. In vitro metabolism studies in rat liver microsomes and hepatocytes revealed no metabolites of
butafosfan using liquid chromatography-mass spectrometry (LC-MS) for the analysis.

The intravenous administration of butafosfan to cattle at a dose level of 5.6 mg/kg bw as a single
dose resulted in a pharmacokinetic profile in serum corresponding to a three-compartment model.
Three half-lives were calculated to 1.7 minutes, 13.2 minutes and 1.38 hours; the latter describing
the terminal elimination process. Urine is the major route of excretion of butafosfan and a mean
of 74% and 0.2% of parent compound was recovered in urine and faeces respectively, within the
first 12 hours. This study was not radiolabelled, but was conducted in accordance with GLP
standards and the analyses were performed with liquid chromatography-tandem mass
spectrometry (LC-MS/MS).

No pharmacokinetic studies were performed after intramuscular or subcutaneous administration.

4. The acute toxicity of butafosfan is very low. The oral LD50 in mice was approximately
16 000 mg/kg bw. After parenteral administrations, the following LD50 values were obtained in
mice: approximately 21 000 mg/kg bw (subcutaneously), approximately 10 000 mg/kg bw
(intravenously) and greater than 2500 mg/kg bw (intraperitoneally). Mice dosed orally or
subcutaneously died within 3 and 2 days, respectively, while survivors had recovered by that
time. The LD50 value in chicken (intramuscularly) was 9974 mg/kg bw. Observed toxic signs
were excitation, cyanosis, sternal recumbency and diarrhoea.
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5. Repeated-dose toxicity studies of butafosfan have been performed in rats and dogs.

Groups of 15 male and 15 female Wistar rats received butafosfan in the drinking water at
concentrations of 0, 3000, 10 000 or 30 000 mg/kg water for 13 weeks (corresponding to 340 and
430 mg/kg bw, 1220 and 1410 mg/kg bw and 5400 and 6790 mg/kg bw, respectively for male
and female rats). Mortality and feed consumption were not influenced by the treatment. At the
high dose-level water intake and incidence of diarrhoea were increased, while bodyweight gain
was decreased. No treatment-related effects were found in clinical-chemical, haematological,
urinanalytical, ophtalmological, macro- and microscopical examination or in the organ weight
determination. There was no effect on the kidneys or on kidney weights, nor was there an
indication of induction of microsomal enzymes in the liver. The concentration of 10 000 mg/kg
water butafosfan (equivalent to 1220 mg/kg bw in male rats and to 1410 mg/kg bw in female rats)
was considered as a NOEL in this study.

Groups of 4 male and 4 female beagle dogs were orally treated by gavage with daily doses of 0,
5, 60 or 720 mg butafosfan/kg bw for 13 weeks. There was no mortality, nor were there
indications of organ or tissue damage in haematological, clinical-chemical, urinanalytical,
ophthalmological, gross pathological or histopathological studies. Liquid faeces was observed in
6 dogs (at a total of 13 occasions) in the 720 mg/kg bw group. In 2 dogs in the 60 mg/kg bw
group liquid faeces was observed at one occasion for both dogs late in the study. The effect in the
60 mg/kg bw group was regarded as incidental and not considered to be treatment related. A
reduction in the body weight gain of male dogs was observed in the high-dose group. A NOEL of
60 mg/kg bw was established in this study.

6. No evidence of teratogenicity, foetotoxicity or maternal toxicity was observed after oral
administration of butafosfan at daily doses of 0, 50, 250 and 1000 mg/kg bw to pregnant Wistar
rats during days 6 to 19 of gestation. A NOEL for maternal toxicity and developmental toxicity of
1000 mg/kg bw/day can be determined from this study. No conclusions can be drawn regarding
reproductive effects of butafosfan as no such study was performed. However, butafosfan has a
history of use in pregnant cows and has also been used metaphylactically to reduce fertility
problems in cows. No evidence of a reproductive toxic potential has been recorded.

7. A total of 5 studies were performed to investigate the mutagenic potential of butafosfan. Negative
results were obtained in four in vitro tests: assay for gene mutation in Salmonella typhimurium
strains TA1535, TA1537, TA100 and TA98 in either the presence or absence of metabolic
activation, a point mutation assay at the HPRT locus of Chinese hamster lung cells (V79), a
chromosome aberration assay in Chinese hamster V79 cells and an unscheduled DNA synthesis
assay in rat hepatocytes. No increase in micronuclei was observed in an in vivo micronucleus test
in mouse bone marrow in which Hsd/Win:NMRI mice were given a single intraperitoneal
injection of 8000 mg/kg bw of butafosfan and the bone marrow harvested 16, 24 and 48 hours
after dosing. It was concluded that butafosfan was not genotoxic.

8. Carcinogenicity studies were not carried out because of the negative results in mutagenicity
studies and as there are no structural relationships with known carcinogenic substances.

9. Based on the NOEL of 60 mg/kg bw/day from the repeated dose toxicity study in dogs and a
safety factor of 100, a toxicological ADI of 0.6 mg/kg bw (i.e. 36 mg/person) was established.

10. While no residue depletion studies were available in target species, those studies were not
considered necessary, after intravenous administration, as pharmacokinetic data indicate rapid
elimination of butafosfan at 12 hours after treatment and the amount of residues likely to be
ingested are not considered to be of any risk to the consumer.
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Conclusions and recommendation

Having considered the criteria laid down by the Committee for Veterinary Medicinal Products for
the inclusion of substances in Annex II of Council Regulation (EEC) No 2377/90 and in
particular that:

• an ADI of 0.6 mg/kg bw (i.e. 36 mg/person) has been established for butafosfan,

• butafosfan is rapidly eliminated after intravenous administration,

• no information on the elimination of butafosfan after intramuscular or subcutaneous
administration is available,

• no information on excretion of butafosfan in milk was provided,

• at 12 hours after intravenous administration the amount of residues likely to be ingested are
not considered of any risk to the consumer;

the Committee for Veterinary Medicinal Products concludes that there is no need to establish an
MRL for butafosfan and recommends its inclusion in Annex II of Council Regulation (EEC) No
2377/90 in accordance with the following table:

Pharmacologically active
substance(s)

Animal species Other provisions

Butafosfan Bovine For intravenous use only and
not for use in animals from
which milk is produced for
human consumption.


