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1. Detamethrin, (S)-a-cyano-3-phenoxybenzyl, (1R)-cis-3-(2,2-dibromovinyl)-2,2-dimethyl
cyclopropanecarboxylate, is a synthetic type Il pyrethroid insectid de and acaricide. Deltamethrin
(98% cis isomer) is used topicaly (dip, spray or pour-on) for the control of ectoparasitesin cattle
and sheep. Ddtamethrin is aso used in fin fish to treat sea lice (Lepeophtheirus salmonis and
Caligus elongatus). Detamethrin is induded in Annex | of Council Regulation (EEC)
No 2377/90 in accordance with the following table:

Pharmacol ogically Marker Animd MRLs Target Other provisions
active substance(s) residue species tissues
Ddtamethrin Ddtamethrin | Bovine 10 pg/kg | Muscle
50 pug/kg | Fat
10 pg/kg |Liver
10 pg/kg | Kidney
20 pg/’kg | Milk
Ovine 10 pg/kg | Muscle Not for usein
50 pg/kg | Fat animals from which
10 pg/kg |Liver milk is produced for
10 ug/kg | Kidney human consumption
Finfish 10 pg/kg | Muscle and
skinin
natural
proportions

2. Inreviewing the availability of endo- and ectoparasiticides for sheep and goats, ddtamethrin was
considered for extrapolation from bovine and ovine species to al ruminants. The cons derations
and criteria leading to the identification of detamethrin are described in the Position Paper
Regarding Avalability of Veeinary Medicines -  Extrapolation of MRLs
(EMEA/CVMP/457/03-FINAL).

3. The scientific justification for this extrapolation was assessed in accordance with the Notes for
Guidance on Risk Analysis Approach for Residues of Veterinary Medicina Products in Food of
Anima Origin (EMEA/CVMP/187/00-FINAL) and on the Establishment of Maximum Residue
Limits for Minor Animal Species (EMEA/CVMP/153a/97-FINAL).

4. In setting the ADI in the original assessment of deltamethrin, the data summarised in the
paragraphs be ow were considered.
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Ddtamethrin changes the permeability of sodium channds of nerve membranes leading to
prolonged depolarisation and hyperexcitability, which tends to be reversble Dedtamethrin
administered intravenously at single doses greater than or equal to 0.1 mg/kg bw to dogs affects
cardiovascular and respiratory functions and alters dectroencephal ogram patterns (convulsions);
higher doses lengthen barbiturate sl egping time in mice. Deltamethrin increases the spontaneous
catecholamine secretion by bovine chromaffin cdlsin vitro.

Pharmacoki neti ¢ studies were performed in rats and in mice.

In male ras treated with oral doses of 0.64 to 1.6 mg/kg bw *C-labelled deltamethrin (at 3
different sites of the molecule), deltamethrin is degraded to alarge number of metabolites derived
from its acid (6 compounds) and alcohol moieties (8 substances) and from the cyano group (3
metabolites). Within 8 days 79% of the total radioactivity were recovered, 36% in faeces and
43% in urine. Deltamethrin and hydroxydeltamethrin derivatives were also found. The principa
mechanisms of metabolism are ester cleavage and oxidation of the 4'-position of the a cohadl
moiety, conjugation as both phenoxy-hydroxyl and carboxylic acid, glucuronidation. The acid
moiety is rapidly excreted as the glucuronide, with smaller amounts excreted as the free molecule
and as glycine conjugate. Cleavage of the ddtamethrin ester group leads to rdease of cyanide
which is converted mainly to thiocyanate and to 2-iminothiazolidine-4-carboxylic adid.
M etabolites do not contain the intact pyrethrin structure.

Femae rats received 2.4 mg *C-labdled ddtamethrin/kg bw by intravenous route. Within
24 hours, 64.9% of the administered dose were excreted, 74.27% via urine and 25.73% via
faeces. The remaining radioactivity was excreted and within 120 hours 86.6% of the administered
radioactivity was recovered, the major fraction being recovered urine (in toto 63.28%). Only low
concentrations of radioactivity could be measured in the brain: 96, 9, and 2 pug/kg at 4, 24 and
120 hours after trestment. At 24 hours after treatment, the concentrations of radioactivity were
34 ug/kg in muscle, 1665 pg/kg in fat, 272 pg/kg in liver and 211 pg/kg in kidney, they then
declined to 5, 1395, 39 and 29 pg/kg in musde, fat, liver and kidney respectively at 120 hours
after trestment.

After ora administration of 1.7 to 4.4 mg/kg bw “*C-labelled deltamethrin (in 3 different sites of
the molecule) to male mice, nearly al the radioactivity was excreted within 8 days after
administration. The metabolic pathway is similar to that described in rats, but the relative
percentage of the metabolites found in urine and faeces is dlightly different.

The following LDsy values were found when deltamethrin was administered orally in peanut oil
as lipophilic vehicle: 30 to 50 mg/kg bw in the adult rat and 20 to 30 mg/kg bw in the mouse,
using peanut il asvehicle

Dermal toxicity of deltamethrin administered to rats in xylene vehicleis negligible: no toxic signs
were dicited by 800 mg/kg bw, possibly dueto poor absorption.

Long term repeated toxicity studies were carried out in rats and dogs.

In a preGLP 90-day repeated oral toxicity study in rats, ddtamethrin (as a solution in
polyethylene glycol 200) was given at doses of 0, 0.1, 1 and 2.5 and 10 mg/kg bw/day. The
treatment was followed by one week recovery period. At the two highest doses, only a significant
decrease in body weight and in liver weight of females were reported. The dose of
1 mg/kg bw/day was retained as NOEL

In a pre-GLP 90-day dog study followed by a 20-week recovery period, detamethrin was given
orally in polyethylene glycol 200 at doses of 0, 0.1, 1.0, 2.5 and 10 mg/kg bw/day. At the two
high doses, liquid faeces were reported. Depression or ateration of limb refl exes were reported: 1
out of 6 in the lowest and control groups, 3 out of 10, 5 out of 10 and 2 out of 10 in 1.0, 2.5 and
10 mg dose groups. After the recovery period, these findings could only be observed in the 2.5
and 1 mg/kg dose groups. A NOEL of 0.1 mg/kg bw/day was retained for this study.
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In a90-day dog study, followed by a 4-week recovery period, detamethrin (inserted as powder in
gdatine capsules) was administered at doses of 0, 2, 10 or 50 mg/kg bw. At 50 mg/kg bw
systemic toxicity (significant reduction in body weight gain and food consumption, vomiting and
salivation) and neurologica dinica signs (including unsteady gait and trembling) were reported.
Such findings were not reported at 2 and 10 mg/kg bw/day. A NOEL of 10 mg/kg bw/day was
retained for this study.

In a 1-year study dogs (4 animas per sex and per group) received ddtamethrin (in gelatine
capsules) at doses of 0, 1, 10 or 50 mg/kg bw/day. At 10 and 50 mg/kg bw, clinical neurologicd
signs including unsteady gait, tremors, splaying of limbs were observed in both sexes.
Significantly reduced erythrocyte packed cell volume and total haemoglobin were also recorded.
A dose-related statistically significant reduction in body weight gain was observed for dl treated
males over the treatment period. Having considered that the weight gain of the control group was
higher than expected by comparison with historical data and that the we ghts of the animals of the
two lowest doses were within the biological range for this strain, source and age, a NOEL of
1 mg/kg bw/day was retained.

In a2-year repeated dose toxicity study in dogs, groups of 16 animals (8 per sex) received in their
diet ddtamethrin at levels of 0, 1, 10 and 40 mg/kg feed (approximately equivaent to 0, 0.025,
0.265 and 1 mg/kg bw/day). Neurological exams were conducted at approximately one year and
before sacrifice. No differences between control group and treated groups were reported
following neurological examinations (crania nerves, segmental refl exes, postura reactions). No
compound-related gross or microscopic changes were observed. The rdative weght of spleen
was higher in the highest dose group than in controls, but this observation was not related to
histologicd findings. Therefore, 1 mg/kg bw/day was retained as NOEL.

In apre-GLP 3-generation study in rats, deltamethrin was administered in the diet a 0, 2, 20 and
50 mg/kg feed corresponding to doses equivaent to 0.1, 1.1 and 3 mg/kg bw. At the highest dose,
only significant decreases in mean food consumption and in the body weight were reported. No
effects on fertility, gestation, lactation, litter size and pups were recorded. The NOEL for
maternotoxicity was 1.1 mg/kg bw/day. No foetotoxicity was reported up to 3 mg/kg bw/day.

In a2-generation study in rats, deltamethrin was given in the diet at dose levels of 0, 5, 20, 80 or
320 mg/kg feed, equivalent to 0,0.25 to 0.8, 1.05 to 3.10, 4.2 to 12.4 mg/kg bw, 18.3 to
43.8 mg/kg bw. At the highest dose, toxicity was reported for parents and pups (reduced body
weight gain and food consumption for parents, reduction of reproductive organ weight, mortality
in pups the first week post-weaning, clinical signs of neurological impairment). Both pre-weaning
weight gain and post-weaning weight gain as well as food consumption were significantly
reduced in the F1-generation at 80 mg/kg feed, equiva ent to 4.2 to 12.4 mg/kg bw/day. No effects
on fertility were observed. No effects on adult or peri-/postnatal toxicity were reported at
20 mg/kg feed, equivaent to 1.05 to 3.10 mg/kg bw.

Teraogenicity studies were carried out in rats, mice and rabbits.

In preGLP teratogenicity study in mice, the animas receved 01, 1 and
10 mg ddtamethrin/kg bw of by gavage (vehicle not indicated). The number of implantation
sites, of foetal losses and of viable foetuses was not affected by the treatment. At 1 and
10 mg/kg bw, the mean weight of the foetuses was significantly lower than of controls (1.26 and
1.24 g versus 1.35 g). A ddayed ossification was reported at al doses. Due to the poor quaity of
the study no NOEL could be retained.

Ddtamethrin dissolved in corn oil was administered to mice by gavage at doses of 0, 3, 6 and
12 mg/kg bw/day during days 7 to 16 of gestation. A dose-rdaed reduction in maternal weight
gain during pregnancy and in the number of pregnant animal was reported. A significant increase
in the occurrence of supernumerary ribs was reported for al doses (23.4%, 47.1% and 28.2% in
the low, middle and high dose group versus 13.3% in the control group). No NOEL could be
retained for this study (lower than 3 mg/kg bw/day).

In a pre-GLP teratogenicity study in rats, the animals received 0.1, 1 and 10 mg ddtamethrin/kg
by gavage (vehicle not indicated). Although the number of implantation sites, of foeta losses and
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of viable foetuses was not affected by the treatment, due to the poor quality of the study no
NOEL was retai ned.

Ddtamethrin dissolved in corn oil was administered to rats by gavage at doses of 0, 1.25, 2.5 and
5 mg/kg bw/day during days 7 to 16 of gestation. A dose-related reduction in maternal weight
gain during pregnancy was reported (44.4, 43.9, 36.5 g in the low, middle and high dose group
versus 45.6 g) in the control group. At the two high doses, a significant depression in pup growth
was reported on day 15 and day 22 but not at day 36 post-partum. As maternotoxicity was
reported at all doses and in absence of information on pup growth at 1.25 mg/kg bw/day, no
NOELs wereretained for this study.

Pregnant dams received 0, 1, 3.3, 7 and 11 mg ddtamethrin/kg bw/day (in corn ail). In the two
dose groups, maerna toxicity (1 and 14 of 25 animds died a 7 mgkg bw/day and
11 mg/kg bw/day) and neurological dinica findings induding convulsions, increased salivation
were reported. No adverse effects were reported for foetuses. The NOEL for maternotoxicity was
3.3 mg/kg bw/day and deltamethrin was not teratogeni c up to 11 mg/kg bw/day.

In teratogenicity study in rabbits, the animals received 1, 4 and 16 mg ddtamethrin/kg bw
(vehicle not indicated) by gavage. The number of foetal losses was significantly higher in al
dosed groups without clear dose relationship. Due to the poor quality of the study no NOEL was
retained.

Ddtamethrin (in carboxymethylcellulose) was given by gavage to pregnant dams at 0, 10, 25 and
100 mg/kg bw/day. In the highest dose group, maternal toxicity was reported (one animal died).
Litter resorptions were reported for al doses but was without toxicologicd significance as the
variations where within the biological range of the strain. An increase in the number of foetuses
with 27 presacral vertebrae was reported (28, 18 and 31 foetuses in the 10, 25 and 100 mg/kg bw
groups versus 6 in the control group. Several developmental variations (wrist flexure, unossified
hyoid body, unossified pubic and tail bones) occurred among the high-dose group on a litter
basis, compared to the control group 16, 15 and 51 cases in the 10, 25 and 100 mg/kg bw groups
versus 2 in the control group. In absence of a dose-response pattern, no conclusion on the
significance of these findings can be reached. A NOEL for maternotoxicity and devel opmenta
toxicity of 25 mg/kg bw/day was retained.

Ddtamethrrin was tested in a series of in vitro tests [Salmonela microsomal assay (3 studies),
V79 Chinese Hamster cells tests (3 studies), unscheduled DNA synthesis test]. The first three
ones were not carried out according to the current requirements. All these tests gave negative
results. It should be reported that in one Chinese hamster ovary (CHO) cdl test where cremophor
was used as solvent a positive result was reported at concentrations equivaent to 1 mmol and
higher, with metabalic activation. This finding, not observed with dimethyl-sulphoxide, may have
resulted from a subtoxic effect of the solvent itsdf (Cremophor 2%).

In published literature it was reported that in vivo deltamethrin induced clastogenicity in mouse
bone marrow following intrgperitoneal treatment with high doses (162.5 mg/kg bw) and in vitro
in human cultured blood cells at concentration of at least 100 pg/ml. An increase of sister
chromatid exchange in bone marrow was reported following a single ora dose of
20 mg ddtamethrin/kg bw (in peanut oil), but not at doses of 13.2 mg/kg and lower.

In a series of 3 adequatdy performed in vivo tests in mice, deltamethrin given oraly in oily
vehicle did not show any genotoxic potentia, including the micronucleus and dominant-lethal
assays in vivo, the highest dose levels tested being 20 mg/kg bw.

Overdl it can be concluded that residues of ddtamethrin do not present a genotoxic risk to the
consume.

Three cardnogenicity studies and one combined long term toxicity/carcinogenicity study were
carried in rats and mice.

In carcinogenicity study in CD rat, the animals received intheir diet deltamethrin at dose level's of
0, 2, 20, 50 mg deltamethrin/kg feed), equivalent to doses of 0, 0.09, 0.8, 2.1 mg/kg bw/day in
maes and O, 0.11, 1.1, 2.8 mg/kg bw/day in females. In males an increase of Leydig cdl
adenomas was reported at the highest dosage: 6 out of 38 versus control group number 1, O out of
37 and contral group number 2, 4 out 35; at the low-dose group 1 out 38 and at the mid-group
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14,

1 out 30). The significance of this finding can be questionable as the number of tumours in the
high dose group was nat significantly higher than in the second control group.

In a combined long term toxicity/carcinogenicity study in rats, deltamethrin was given in the diet
a dose levels of 25, 125, 500 and 800 mg/kgfeed equivdent to 1.1, 54, 22.2 and
35.9 mg/kg bw/day for males and 1.5, 7.3, 29.5 and 47 mg/kg bw/day for females. At termination
the only finding was a significant increased incidence of eosinophilic hepatocytes at the two
highest dosages with balooned cdls in maes a 359 and 22.2 mg/lkg bw. Some minor
hepatoxicity was observed at 5.4 mg/kg bw/day in males. A NOEL of 1 mg/kg bw/day was
retained for this study.

In two carcinogenicity studies in mice, deltamethrin was given in the diet at dose levels of 0, 1,5,
25 and 100 mg/kg feed equivalent to 0, 0.12, 0.61, 3.1, 12 mg/kg bw/day in males and 0, 0.15,
0.76, 3.8 and 15 mg/kg bw/day in females for 2 yearsin afirst study and of 0, 10, 100, 1000 and
2000 mg/kg feed equivalent to 1.5, 15.7, 155.4 and 314.8 mg/kg bw/day for males and 2.0, 19.6,
189.3 and 395.1 mg/kg bw/day for females for 97 weeks in a second study. No carcinogenic
potential of deltamethrin in mice could be seen up to 314.8 mg/kg bw/day for males and
395.1 mg/kg bw/day for females.

Ddtamethrin did not present a carcinogenic potentiad up to the highest dose tested
(314.8 mg/kg bw/day and 395.1 mg/kg bw/day in male and female mice respectively and 35.9
and 47 mg/kg bw/day in male and femal e rats, respectivdy).

Ddtamethrin was not a skin sensitizer when tested in guinea pigs by the Magnusson and Kligman
test.

Balb/c mice treated with a single intraperitoneal dose as low as 6 mg/kg bw showed a significant
reduction in thymus weight in the absence of any effect on bodyweight. Further in vivo studies on
mice treated intraperitoneally with 25 mg/kg bw as well as in vitro experiments, showed that
deltamethrin increases the rate of apoptotic death of thymocytes.

F344 mde rats ordly received ddtamethrin in soybean oil for 28 days at doses of 1, 5 and
10 mg/kg bw. At dose levels of 5 and 10 mg/kg bw/day increased reative weight of mesenteric
lymph nodes and decreased rd ative weight of thymus and adrena glands were observed. Specific
tests were peformed on a satdlite group of SRBC-immunised rats, suggesting an
immunostimulating activity (increased number of antibody-forming cells in spleen, enhanced
natural killer cdl activity). No dinica signs were observed at any dose leved, except for
significantly reduced weight gain at 10 mg/kg bw. The NOEL for immunological effects was
1 mg/kg bw.

A number of specific neurotoxicity studies was performed in rats.

In an indined plane test, rats treated oraly with 25 mg/kg bw of deltamethrin in corn oil for 2
consecutive days showed systemic toxicity, including mortality in 2 of the 5 males. Although no
alterations of performance were observed, no conclusions can be drawn from this study as it was
too poorly reported.

In an acute neurotoxicity study, male adult Sprague-Dawley rats were treated orally with single
doses of 0 (vehicle), 5, 15 or 50 mg/lkg bw of ddtamethrin in corn cil. The animals were
submitted to a full neurotoxicity screening battery 3 hours, 7 days and 14 days after treatment.
Systemic toxicity, including mortality in males, and marked neurotoxicity with a broad range of
neurological and locomation aterations were observed at 50 mg/kg bw up to 7 days after
treatment. At 15 mg/kg bw dlight effects (salivation, impaired open fid d mobility) were observed
3 hours after treatment. No histopathological changes were detected at termination on day 15. As
No neurotoxicity was apparent at 5 mg/kg bw, this dosage was retained as NOEL.

In a 13-week neurctoxicity study, Sprague-Dawley rats received deltamethrin in the diet at
concentrations of 0 (basal diet), 50, 200 or 800 mg/kg feed, equivaent to approximatdy O, 4, 14,
54 mg/kg bw/day for males and O, 4, 16, 58 m/kg bw/day for females. The animas were
submitted to a full neurotoxicity screening battery at weeks 3, 7 and 12 of treatment. Systemic
toxicity, including mortality, neurological signs (unsteady gait, hypersensitivity to noise) and
markedly impaired performance in the neurotoxicity assays was observed in the high dose group
throughout the study and a slight increase of retina degeneration in females of the high dose
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18.
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group. Neuropathological examination was performed by means of haematoxylin-eosin stain. The
NOEL for neurotoxicity was 200 mg/kg feed, equiva ent to 15 mg/kg bw/day.

Transient irritation of skin, of ocular and of nasal mucosa as well as face itching was observed
upon occupationa cutaneous exposure to ddtamethrin; the concurrent presence of solventsin the
formulation could have been a contributing factor.

Cases of severe systemic poisoning have been recorded upon occupational exposure of crop
sprayers, including fatal outcomes. Such cases resulted from combined inhaation, cutaneous (and
possibly even oral) absorption. Neurotoxic signs in surviving people lasted for several weeks: the
lowest dose associated with severe signs of toxicity is 100 mg/person and day (approximatey
1.5 mg/kg bw).

No signs of intolerance were dicited in human male volunteers given a single dose of 3 mg
“C-ddtamethrin orally in polyethylene glycol (approximately 0.04 to 0.05 mg/kg bw). Plasma
radioactivity peaked within 2 hours and remained above the detection limit (0.2 Kbg/l) for
48 hours. Consistent haf-lives were observed for plasma eimination and urinary excretion,
namely 10 to 11.5 hours and 10 to 13.5 hours, respectivey. The total elimination was 64 to 77%
of the dose after 96 hours, faeca excretion accounting for 10 to 26%, only.

Ddtamethrin was eval uated by the Joint FAO/WHO Meeting on Pesticides Residues (JMPR) in
1982. An ADI of 0.01 mg/kg bw was established on the basis of long-term studies in mice, ras
and dogs.

Ddtamethrin was also assessed in 1998 by the experts of the Swedish Nationa Chemicds
Inspectorate in the frame of an EU review programme on active substances in plant protection
products. In view of the quality, extent and consistency of the data, an ADI of 0.01 mg/kg/bw was
established.

From the s&t of toxicologica studies provided, an overall NOEL of 1 mg/kg bw/day was retai ned
for rats, mice and dogs. By applying a safety factor of 100 to the toxicological NOEL of
1 mg/kg bw/day retained from chronic and long term toxicity studies, an ADI of 10 pg/kg bw, i.e.
600 pg/person was established by the Committee for Veterinary Medicinal Products (CVMP).

For the extension to indude all ruminant species in Annex | the information summarised in the
paragraphs be ow was taken into account.

Several metabolism and depletion studies on deltamethrin in edible tissues of lactating cows,
sheep and horses were carried out following different administration routes. Most of the
radiometric studies were carried out using the test substance labelled separately with **C on both
sides of its central ester linkage: “*C-benzyl labd or the **C-gem-dimethy-. As both labels did not
lead to significant differences in results, no reference to the position of the labe will be madein
the following paragraphs.

Depl etion data were provided for sheep.

Four groups of 3 sheep received 4 mg deltamethrin/kg bw applied as a pour-on solution. Animas
were slaughtered at 3, 7, 14 and 28 days after application. The concentrations of deltamethrin in
edible tissues were assayed by gas chromatography with electron capture detection. In muscle,
liver and kidney, the concentrations were below 10 pg/kg at al time points studied. Mean
concentrations of 40 and 20 ug detamethrin/kg were measured in perirena fat at 3 and 7 days
after treatment. At later sampling times, the concentrations were close to the limit of detection

(10 pg/kg).

In another study in sheep, ddtamethrin (in 1% miglyol) was applied topically to the mid-point of
the shoulder of each animal, the fleece being parted to ensure skin contact. Groups of 3 animas
were slaughtered at 3, 7 and 14 days. In the perirena and omental fat, the mean concentrations
were equal to or bel ow the limit of quantification (10 pg/kg).

Several other depletion studies were carried out in sheep, which were dipped in a solution
containing 15 or 10 mg deltamethrin/l (doses in mg/kg bw not stated). The residues were assayed
by gas chromatography with eectron capture detection. Maximum residues in fat were observed
a 3 days after treatment (means of 19 and 13 pg/kg in omental and renal fat). From 7 days
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onwards residues in fat did not exceed 5 pg/kg. Residues in muscle, liver and kidney did not
exceed 5 pg/kg with an exception of 32 pug/kg found in a 7-day muscle sample.

Studies in sheep indicated that fat is the target tissue with the highest concentrations of
ddtamethrin whereas in other edible tissues the concentrations were equal or less than 5 pg/kg.

In bovine, the information provided previously was completed by recently carried out studies.

The metabolism of deltamethrin by cow liver was studied in in vitro incubation in presence of
various enzyme fractions e.g. soluble and normal micrasomes and micrasomes plus NADPH in
presence of ddtamethrin labdled in **C-labdled with the acid and benzyl moieties. The main
metabolic pathway was due to the cleavage of the ester bond to yield compounds which were
oxidised and reduced. The same metabolites as the chickens ones were identified in this study,
however, their amounts were very small.

In a radiometric study in two lactating cows, “*C-deltamethrin pour-on was applied for
3 consecutive days at a dose rate of 1.5 mg/kg bw/day, the highest recommended dose. Within
24 hours after the last application, only a low fraction of radioactivity (less than 1.5%) was
recovered in excreta, the mgjor fraction of the radioactivity (approximately 72%) being located at
the site of application. The blood levels of radioactivity remained low (1 to 4 pug equivaents
deltamethrin/kg at 1 hour after treatment and | ess than 1 pg/kg at 12 hours after treatment).

After dermal application of **C-deltamethrin at 2 mg/kg bw, the percentage of deltamethrin with
regard to the total radioactivity was approximately 58% in muscle and 90% in fat. In liver the
percentage could not be estimated as most of the radioactivity was not extractable. In kidney,
large variations occurred according to the slaughtering point (7 to 60%).

After administration of “C-deltamethrin pour-on for 3 consecutive days at a dose rate of
1.5 mg/kg bw/day to 2 lactating cows, approximatdy 63.7 and 30.5 to 33.9% of the radioactivity
inliver and kidney could not be extracted, whereas in fat and skin, nearly al the radioactivity was
extractabl e (less than 1.5%). However, in liver and in kidney, after acid hydrolysis in presence of
3 molar hydrochloride acid, the majority of the residual radioactivity was released. Only 4.8 to
6% of thetotal radioactivity were not extracted from the matrices.

*C-Deltamethrin was the primary radioactive component in renal fat and milk fat, accounting for
about 54% of the total radioactive residue. Deltamethrin was extensively biotransformed in liver
and kidney to m-phenoxybenzyl-glutamate and Br.C-acid, as well as 5 unknown metabolites,
their number and percentages when expressed with regard to the totd radioactivity varying
according to the site of the label. In one animal, deltamethrin represented 3.9, 3.1, 59.4 and 95.8%
of the total radioactivity in liver, kidney, fat and skin whereas no ddtamethrin could be found in
the other animdl.

Three heifers were treated with a xylene based pour-on formulation containing **C-deltamethrin
a adose of 2 mg/kg bw. In the animal slaughtered after 3 days, the radioactivity concentrations
were 9 ug equivaents ddtamethrin/kg in musde, 94 pg equivaentskg in perirenal/omental fat,
214 pug equivaents’kg in liver and 81 pg equivaents/kg in kidney. In the 7-day slaughtered
animal the radioactivity concentrations were 7.5 g equivaents ddtamethrin/kg in muscle,
171 pg equivaents’kg in perirenal/omenta  fat, 323 pg equivaentskg in liver and
79 ug equivaentskg in kidney. In the 14-day daughtered animal, the radioactivity concentrations
were 8 g equival ents deltamethrin/kg in muscle 157 g equivalents/’kg in perirena/omental fat,
309 pg equivaents/kg in liver and 48 g equiva ents/kg in kidney.

In another study, 24 hours after the end of the repeated pour-on application of **C-deltamethrin
for 3 consecutive days at a dose of 1.5 mg/kg bw/day to 2 lactating cows, the radioactive residues
were in the magnitude of 1 to 2ug equivdents dedtamethrin/kg in musde, 9 to
11 pg equivaents/kg in rena fat, 4 to 8 ug equivaents/kg in omental, 9 to 13 pg equivaentskg
inliver and 10 pg equiva ents/kg in kidney.
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In an previously available depl etion study, groups of 6 cattle (3 males and 3 femal es) were treated
a 1 mg/kg bw by spraying. Animals were slaughtered 0.5, 1, 3 and 5 days after trestment.
Significant amounts of deltamethrin were measured only in fat: 60.5, 73, 150 and 68 pg/kg at 0.5,
1, 3 and 5 days after treatment, respectively. In the other edible tissues, deltamethrin the
concentrations were bdow the 2.5 pg/kg for liver and below 5 pg/kg in kidney and muscle in
most of the samples. In another application by pour-on to 4 groups of 6 animals at the
recommended dose of 0.75 mg/kg bw, deltamethrin concentrations in muscle and liver were too
low to be quantified (Iess than 1.5 to less than 3 pg/kg for musde and less than 2.5 pg/kg for
liver). In kidney, mean concentrations of 10.2 and 15 pug/kg could be measured at 3 and 5 days
after treatment. Fat contained the highest residue concentrations with 27.9, 109 and 105 pg/kg, 1,
3 and 5 days after treatment.

After topica application of 1 mg ddtamethrin/kg bw (in miglyol 812) to 3 groups of 3 calves,
approximatdy 88, 49 and 31 pg ddtamethrin/kg were measured in perirend fat 3, 7 and 14 days
after treatment, respectivdy. In omental fat 61, 44, 41 pg’kg were measured 3, 7 and 14 days
after trestment respectively.

In a study using non-radiolabelled compound, 6 Holstein cows were dermdly treated with the
lowest recommended dose of 0.4 mg deltamethrin/kg bw applied twice (on days 1 and 8). The
animals were slaughtered 1 and 7 days after the end of the treatment. The residues of cis-, trans-
and apha-R-deltamethrin were determined by a gas chromatography. In al samples of
subcutaneous and omental and rena fat, the concentrations of each compound were below
5 ug/kg. No determination of residues in other edibl e tissues was carried out.

In another study using non-radiolabelled compound, 12 lactating cows were dermally dosed at
1.6 mg ddtamethrin/kg bw applied twice (on days 1 and 8), the highest thergpeutic dose. The
animals were slaughtered 1, 3, 7 and 14 days after the end of the treatment. The residues of
deltamethrin, trans-ddtamethrin and aphaR-ddtamethrin  were determined by gas
chromatography. In liver, kidney and muscle, the concentrations of deltamethrin and of trans-
deltamethrin and alpha-R-ddtamethrin were below 5 pg/kg at dl time points studied. In the
omental and rena fat, no residues of trans-ddtamethrin could be detected and only traces of
alpha-R-ddtamethrin (b ow the limit of quantification of 5 pug/kg) were seen. In the omental and
rena fat, the mean concentrations of ddtamethrin were 60.2, 69.3, 58.3 and 62.5 pg/kg at 1, 3, 7
and 14 days after treatment respectively.

In a study in 2 lactating cows, after **C-ddtamethrin pour-on administration for 3 consecutive
days a a dose of 1.5 mg/kg bw/day, less than 0.01% of the radioactivity was found in milk.
Concentrations of radioactivity in whole milk ranged from 1 to 2 pg/kg during the treatment and
24 hours after the end of the treatment.

In aresidue depletion study using non-labelled deltamethrin the residues of deltamethrin in milk
ranged from 5.3 to 2.5 ug/kg during the 5 days after trestment by percutaneous application to 6
lactating dairy cows (1 mg/kg bw). In another study, after percutaneous administration of
deltamethrin at 1 mg/kg bw in 6 animals, the concentrations of deltamethrin in whole milk ranged
from 4 to 1.8 pg/kg during the 5 days after treatment. Several studies on the depletion of
ddtamethrin in milk carried out after topical application of doses ranging from 0.66 mg/kg bw to
1 mg/kg bw confirmed that the concentrations of deltamethrin in whole milk did not exceed
10 pg/kg.

In the study with non-radiolabelled ddtamethrin, milk from the experimental animals dermdly
treated with 0.4 to 1.6 mg ddtamethrin/kg bw (6 animals per dose), applied twice (on days 1 and
8) milk was collected during treatment until their sacrifice. Deltamethrin and 2 other compounds,
trans-ddtamethrin and apha-R-detamethrin were assayed and could be quantified in two
samples (25 pg/kg in toto). At any time, the concentrations of each compound were below the
limit of quantification (5 pg/kg).

Having considered the available information, it was concluded that deltamethrin was extensively
metabolised in cattle and only low concentrations of tota radioactivity could be measured in
edible tissue after dermal application. Considering the depletion of ddtamethrin in cattle
including lactating cows after dermal application at higher doses, it was concluded that the most
suitable marker residue woul d be the parent compound (deltamethrin).
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27. A gas chromatographic/mass spectrometric method (GC/MS) for the specific determination of
cis-deltamethrin in presence of an interna standard, **C-permethrin, was developed for residue
surveillance in edible tissues of bovine and ovine species including bovine milk. The limits of
guantification were 5 pg/kg for musde, liver and kidney and 25 pg/kg for subcutaneous fat of
bovine and ovine species. For bovine milk, the limit of quantification was 10 pg/kg. This method
was presented in ISO 78/2 format and vaidated in accordance with the requirements of Volume
VI of the Rules Governing Medicinal Products in the European Union. This method should be
applicable to other ruminant spedies and therefore from this aspect extrapolation to the tissues
and milk of other ruminantsis possible.

28. MRLsin animal tissues and products were set at 50 pg/kg for fat, meat and for eggs by Council
Directive 98/82/EC concerning the use of deltamethrin as pesticide. This level was indicated as
the lower limit of anaytical determination.

29. The Joint FAO/WHO Expert Committee on Food Additives (JECFA) also assessed deltamethrin
in 1999 and alocated MRLs at twice the limit of quantification of the analytical method for
cattle, sheep, chicken and samon as follows: 30 pg/kg for muscle, 50 pg/kg for liver, 50 pg/kg
for kidney, 500 pg/kg for fat or skin + fat, 30 pg/kg for milk and 30 pg/kg for eggs, based on the
ADI established by the Joint FAO/WHO Meeting on Pesticides Residues (JIMPR). JECFA
retained the sum of 3 isomers, cis-ddtamethrin, trans-deltamethrin and apha-R-deltamethrin as
marker residue. This approach could not be followed by the CVMP as deltamethrin (synonym:
cis-ddtamethrin) is the only substance present in edible tissues and therefore retained by the
CVMP as marker residue. As the expression of the marker residue is different, the CVMP could
not retain similar MRLs to the ones adopted by JECFA.

30. The available pharmacokinetic and residues depletion data do not indicate any significant
variability between cattle and sheep, therefore, it was considered that other ruminants were
unlikely to show any significant differences in these parameters. The existing tissue MRLs for
bovine and ovine species are identical and so it was considered appropriate to recommend the
extension of the MRLs so that that these MRL values would apply to al ruminants. The MRL for
bovine milk is recommended to be extrapolated to milk in al ruminants.

Conclusions and recommendation
Having considered that:

* an ADI of 10 pg/ kg bw (i.e. 600 pg/person) was previously established for deltamethrin,
* MRLs should be established taking into account the use of ddtamethrin as pesticide,

* MRLswerepreviously established in bovine and ovine tissues,

* anMRL inbovine milk was previously established,

* ananaytica method for the monitoring of residuesin tissues and milk of al ruminant species
was available;

the Committee for Medicind Products for Veterinary Use recommends the modification of the
current entry for deltamethrin for bovine and ovine species in Annex | of Council Regulation
(EEC) No 2377/90 in accordance with the following table:

Pharmacol ogically Marker Animal MRLs Target Other
active substance(s) residue Species tissues provisions
Ddtamethrin Ddtamethrin | All 10 pg/kg | Muscle
ruminants 50 pgrkg | Fat
10 pg/kg | Liver
10 pg/kg | Kidney
20 pg/kg | Milk

! Now Volume 8 following revision in September 2001 and June 2003
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Based on these MRL values, the daily intake will represent about 8% of the ADI; this margin
allows for totd residue correction and is compatible with the Theoretical Maximum Daily Intake
(TMDI) of residues of deltamethrin from the pesticide use, which amount to 72%.
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