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FLUCYTHRINATE (152)

EXPLANATION

Flucythrinate was first reviewed for residues by the 1985 JMPR, at which a number of MRLs
were recommended. Additional data for a number of crops and more information on likely
residues in animal products were desirable. New data were reviewed in 1987 and
additional MRLs recommended. The 1988 and 1989 Meetings addressed issues relevant to
MRLs for cabbage. The 1990 JMPR considered summary data submitted by the government
of Spain from residue trials on citrus fruit, cucumbers, green beans and peppers and a
separate submission of summary information on animal transfer studies. Full detials of the
trials and transfer studies were required by 1992 so that maximum residue levels could be
estimated.

Submissions to the 1992 JMPR in response to these requirements could not be
reviewed at that Meeting. Much of the same, as well as other, information was submitted to
the present Meeting, either by the manufacturer or the Spanish government, and other
government comments were provided on animal MRLs. Some of the same data had been
reviewed by the 1985 JMPR.

USE PATTERNS

New or updated information on relevant crops is summarized in Table 1. Where conflicting
information was provided, the most recent is given preference.

Table 1. Nationally approved or registered uses of flucythrinate on selected crops.

Application
PHI
Country/ (days) Not es
crop
Rat e
g ai/ha
Form (g ai/hl) No.
Spai n
cabbages EC (4-6)* i 3 * Except for mmize, a separate submnission on "registered
cotton seed EC 40- 60* ** - 7 uses to be considered by the EEC' lists 4-6 and 8-10 g
(4-6) ai/hl as the uses.
cucurbits EC 32-80 3
~ (4-10) ** Nunber was not indicated. "Each at 15-20 days" inplies
green beans EC (32- 80) 3 nul tiple applications at this interval.
4-10
| enons EC 40 (4) 7 *** A separate subm ssion indicated 20-30 g ai/ha.
nai ze EC 1000- 1200 7
(30- 40)
peppers EC 32-80 3
(4-10)
t omat oes EC 32-80 3
(4-10)
Japan
Ctrus fruits EC (3-4.4)* 4 21 * to run off
WP (3.3-5)* 4 21
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RESIDUES RESULTING FROM SUPERVISED TRIALS
Plants

The 1990 JMPR required detailed reports of trials on citrus fruits,
cucunbers, green beans and peppers for which sumary data had been
provided. As indicated below, exanination of the detailed reports by the
Meeting revealed that nost of them were the sane as those reviewed by the
1985 JMPR.  Although not requested, studies were also provided for
brassi cas, cotton seed and tonatoes. The trials on tomatoes, but apparently
not those on brassicas and cotton seed, had been previously reviewed by the
JMPR.

Beans, green. The trial details (Report Carse R-007, Spain, 1993; Cyanam d

1993) revealed that these are the 1981 Egyptian trials reviewed by the 1985
JVPR, The Meeting was informed that the use is not GAP in Egypt, but is
covered by Spanish GAP. Mxinum residues were 0.14 and 0.22 ng/kg after
three days fromtreatnents w thin Spani sh GAP.

Brassicas. The 0.2 ng/kg CXL for flowerhead brassicas (broccoli, Chinese
broccoli, cauliflower) was recommended by the 1985 JMPR and the 0.5 ng/kg
CXL for head cabbages (cabbage, green or red cabbage, oxhead cabbage, white
cabbage, Savoy cabbage, vyellow cabbage) by the 1987 JMPR One national
del egation had proposed higher linmts on the basis of the data provided

but the relevant national uses were subsequently wthdrawn and the current
limts adopted. Although there appear to be no outstanding issues, data
were submitted (Spain, 1993) on Brussels sprouts (two 1980 Netherl ands
trials, <0.06 ng/kg from treatnments according to Spanish GAP, Reports TI-
80-4 and TI-80-8/1414), broccoli (one 1982 GCerman trial, <0.14 ng/kg,
Report 1622), red cabbage (Report 1601), white cabbage (three 1981 Gernan
trials, 0.05 ng/kg from Spanish GAP, Report 1605) and Savoy cabbage (ten
1981 Cerman trials, <0.37 ng/kg from Spani sh GAP, Report 1549).

The trials on Brussels sprouts and broccoli appear to be the sane as
t hose reviewed by the 1985 JMPR

Savoy cabbages. Data fromten 1981 supervised trials in Germany appear not
to have been previously reviewed. Mxi num resi dues were <0.29 ng/kg 3 to 5
days or nore after 3 applications of an EC fornulation at 30 g ai/ha (5 ¢
ai/hl), except in one trial with residues of 0.28, 0.37, and 0.33 ng/kg
after 4, 7, and 14 days respectively. Al the trials were according to
Spani sh GAP and the residues are within the current 0.5 nmg/kg limt for
head cabbages.

Red and white cabbages. Three supervised trials in Germany in 1981 on each
variety resulted in residues of 0.05 ng/kg O to 21 days after three EC
applications at 30 g ai/ha (5-7 g ai/hl).

Ctrus fruit. No new results were provided. Data from 4 Japanese trials
(two on Times and 2 on mandarins) and 2 Egyptian trials on oranges (Report
R-020) had been reviewed by the 1985 JMPR but the Meeting was inforned
that the use is not GAP in Egypt. The Egyptian data on oranges included
resi dues at 7 days, which is the Spanish PH for |enons but fromtreatment
at twice the Spanish GAP rate. The nmaxi num residue was 1 ng/kg after 7 or
56 days. Residues in the Japanese trials fromtreatment in accordance wth
Japanese GAP were 0.2 to 1.5 ng/kg after 21 days, 0.2 to 1.7 ng/kg after 30
days and 0.2 to 1.5 ng/kg after 42/45 days. The required additional details
of the trials reviewed in 1990 and details of the analytical nethod JT-001
used in the Japanese trials were also provided (Cyananid, 1993).

Cotton seed. Summary data from supervised trials in 1978 in six States in
the USA were subnmitted, which appear not to have been reviewed by the 1985
or 1987 Meetings (Spain, 1993). Reported residues were <0.05 ng/kg 29-166
days after 9 to 15 treatnments at 60-120 g ai/ha. The current CXL is 0.1

ng/ kg.

Cucunbers. The 1990 JMPR required the detailed reports which were
summari zed. The detailed report (Carse 003, Cyananmid, 1993) is of the
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Egyptian trials reviewed by the 1985 JMPR

Mai ze, nmi ze forage and fodder. Residues in these crops are discussed bel ow
in the context of feed itens relevant to MRLs for animal products.

Peppers. The detailed report required by the 1990 Meeting refers to the
[talian trials reviewed by the 1985 JMPR (Report 1370/1T/GR/ 80, Spain,
1993, Cyanami d, 1993).

Tomat oes. The current 0.2 ng/ kg CXL was reconmmended by the 1985 JMPR on the
basis of data from Egypt, Finland, Italy, New Zealand and the United States
and a 3-day PH . Reports R 004-C/2 411/81, (1981 Egyptian trials) and 1290-
| T/5R/80 (1980 Italian trials) were provided to the Meeting. These were
revi ewed by the 1985 JMPR (Spain, 1993).

Animals

The 1985 JMPR estinmated tenporary maxi mum residue levels at 0.5 ng/kg in
the fat of nmeat for cattle and goats, 0.1 ng/kg in mlk, and 0.05 ng/kg in
eggs, although the basis for those estimtes was not explained (the
estimate for eggs was withdrawn by the 1990 Meeting). O the aninmal feed
itens nost relevant to these estinmates, the 1985 JMPR recommended linits of
0.2 ng/kg for barley, oats and wheat, 5 ng/kg for their dry fodders, 0.2
ng/ kg for green mmi ze forage on the basis of European data, 0.5 ng/kg for
pone fruit and 2 ng/kg for sugar beet tops. No limt was recomended for
nmai ze grain or fodder but the 1987 Meeting reconmended 0.05 ng/ kg for naize
grain and 1 ng/kg for nmmize fodder on the basis of US data. Al US uses
have since been w t hdrawn.

The 1985 JMPR reviewed two goat netabolism studies and a cattle
feeding study. In the first goat study goats fed for 7 days wth [%(C]-
al cohol- or [*C-acid-labelled flucythrinate up to 0.5 ng/kg in the feed
showed flucythrinate equivalents of <0.01 ng/kg in the mlk and <0.05 ng/ kg
in the tissues. In the second study, goats were fed for 7 days with both
labels at 30 or 100 ppm in the diet. MIk and blood residues reached a
plateau after 2 to 3 days. Maxinmum residues of flucythrinate equivalent
from the 30 ppm feeding (alcohol label) in fat and milk were 1 ng/kg and
0.25 ng/ kg respectively. The parent conpound was the predom nant residue in
fat, rmuscle and blood, but hydrolysis products, |actones and conjugates
predomi nated in kidney and |iver.

In the cattle feeding study, with 13 and 39 ppmin the diet, residues
in mlk becane steady after 4 days, a simlar time to that found in goats.
The 1985 JMPR did not record tissue residues, but cited average mlKk
residues of 0.22 ng/kg for the lower feeding level. It was not indicated
whet her tissue residues had been provided.

The 1985 JMPR listed as desirable "information on actual residues
found in neat, fat, nmilk and eggs after feeding treated aninal feed crops
or other crops of which wastes are used as aninmal feeds, e.g., straws of
cereal grains, vines and/or straws of |legune vegetables, etc." Over
several years sone delegations to the CCPR have questioned the tenporary
limts for cattle and goats, believing that adequate data on the residues
in animals arising from feeding crops with expected residue |levels were
needed. WMize forage and fodder limts have been held at step 7B since
1989, awaiting reconsideration on the basis of storage stability studies.
They were made tenporary by the 1991 CCPR pendi ng the subnission of animal
feeding studies. The 1990 JMPR received sunmary information on aninal
transfer studies, but did not evaluate it in the absence of the full
reports.

The Meeting was provided with country comments on the issue, as well
as comments fromone of the two producers of flucythrinate. The Netherl ands
did not consider the relatively high feeding levels (30 or 13 ng/kg) to be
suitable for estimating the maxinmum residue |evels expected from the
feeding of 5 ng/kg in cereal straws or 2 ng/kg in sugar beet |eaves
(Net herl ands, 1992). Simlar objections were raised by France (France,
1992).
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One of the producers of flucythrinate repeated an argunent already
put forward in 1989 and 1990 in support of limts in animl products on the
basis of information previously provided (Cyanamd, 1992). The 1990 JMPR
had considered this informati on and had required subnission of the detailed
reports fromwhich it was sunmarized by 1992.

As in 1989 and 1990, the latest submission did not consist in the
detailed reports of the transfer studies, but extractions therefrom and a
di scussion of the issues. The data seened to be from the studies reviewed
by the 1985 JMPR, but included nore detail than was given in the 1985
nonograph. The Meeting did not have the original reports for reference
Al though a full assessnent is not possible in their absence, the Meeting
noted the following points. The coments explain that the higher feeding
| evel s were intended to acconmpbdate worse-case |evels expected at the tine
for proposed US uses (since withdrawn) and to provide sufficiently high
| evel s of residues for netabolite identification. The producer points out
that flucythrinate residues are fat-soluble, that residues increase
linearly according to the dose and that residues are nuch higher in mlk
and fat than in other tissues. Tables 2 and 3 below were provided to
support this view and, by pooling the data to support |inear extrapolation
fornmulas for fat of y = 0.037x - 0.11 (r%=0.98) and for nmilk y = 0.0075x +
0.06 (r?=0.98).

Table 2. Residues of [Cflucythrinate in goat tissues (quoted from
Cyanani d, 1992).

Mean residue | evels
Ti ssue Resi due
ratio
30 ppm f eedi ng 100 ppm feedi ng

Tender| oi n nuscl e 0. 041 0. 085 2.1
Leg nuscl e <0. 05 0. 075

Ki dney 0.013 0. 057 4.4
Fat 0. 86 3.63 4.2
Li ver 0. 021 0. 079 3.8
M1k (4-7) days) 0. 28 0.8 2.9
Bl ood (4-7 days) 0. 07 0. 28 4
Dose ratio: 30:100 = 1:3.3 Mean residue ratio 1:3.6

Table 3. Residues of flucythrinate in cattle tissues (quoted from Cyananid
1992).

Mean resi due | evel
Ti ssue Residue ratio
13 ppmfeeding | 39 ppm feeding

Tender | oi n nuscl e <0. 05-0. 06 <0. 05-0. 075
Onrental fat 0.5 1.5 3
Back f at 0.3 0. 99 3.3
Li ver <0. 05 <0. 05-0. 052
Ki dney <0. 05-0. 054 <0. 05-0. 086
M1k (4-8 days) 0.22 0. 37 1.7
Dose ratio: 13:39 = 1.3 Mean residue ratio 1:2.7

NATIONAL MAXIMUM RESIDUE LIMITS

Nati onal MRLs for Spain were reported as 0.5 ng/kg for pone fruit, stone
fruit, lenon, tomato, pepper, cucurbits, green beans, artichokes and
cabbages.
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APPRAISAL

Flucythrinate was reviewed for residues by the 1985, 1987, 1988, 1989 and
1990 Meetings. The 1985 JMPR listed additional data for a nunber of crops
and information regarding likely residues in animal products as desirable.
MRLs for these conmodities have been retained at step 7, as have linits for
mai ze forage and fodder. The 1990 JMPR required full docunmentation of data
whi ch were subrmitted only in summary formfor citrus, cucunber, green beans
and peppers. That Meeting did not evaluate summary information subnmtted on
resi dues in aninmal products in the absence of the full reports. The present
Meeting reviewed submissions nmade in response to the 1990 requirenents,
additional data for crops with and without current or proposed MRLs, and a
re-subm ssion of summary information on ani mal residues.

G een beans. Submission, as requested, of detailed reports on green bean
trials provided only in summary to the 1990 JMPR reveals that the data are
the sanme as the Egyptian data reviewed by the 1985 JMPR The two val ues of
0.14 and 0.22 ng/kg after 3 days are consistent with reported Spani sh GAP,
but the Meeting concluded (as apparently did the 1985 JMPR) that the data
were insufficient to support an MRL for green beans.

Brassi ca vegetabl es. There are no outstanding i ssues concerning the CXLs of
0.5 ng/kg for head cabbages and 0.2 ng/kg for flowerhead brassicas
(broccoli, cauliflower). The Meeting received data on broccoli and Brussels
sprouts which were reviewed by the 1985 JMPR and which did not need further
review. New data were also received for red, white and Savoy cabbages. Wth
maxi mum residues of 0.37 ng/kg from applications within Spanish GAP, no
change in the current limts was required.

Ctrus. Data reviewed by the 1985 JMPR fromtrials in Egypt (not GAP) and
Japan were re-subnitted, together wth additional det ai | and GAP
informati on for Japan and Spain. Wile the data suggest that residues are
unlikely to exceed 2 ng/kg from GAP, the Meeting concluded (as inplicitly
did the 1985 JMPR) that data reflecting GAP in additional countries are
needed to support an MRL for a nmmjor crop such as citrus. Processing
studi es woul d al so be needed.

Cotton seed. Summary data reported from supervised trials in the United
States and apparently not previously reviewed by the JVPR indicate residues
well below the 0.1 ng/kg CXL. The Meeting concluded that there was no need
to request the conplete studies nor to revise previous estinates.

Cucunber. Subm ssion of detailed reports as requested by the 1990 Meeting
reveals that the data are the sane as the Egyptian data reviewed by the
1985 JMPR. While the detailed reports indicate that the maxi mumresidues of
<0.05 ng/kg are consistent with reported Spanish GAP (3-day PH') for
cucurbits, the manufacturer could not confirm that the use is GAP on
cucunbers anywhere. The Meeting concluded (as apparently did the 1985 JWPR)
that the data were too limted to support an MRL.

Peppers. Submission, as requested by the 1990 JMPR, of detailed reports
indicate that the sunmary data provided to that Meeting are the sanme as the
Italian data reviewed by the 1985 JMPR While the detailed reports indicate
that the 0.14 and 0.13 ng/ kg values after 4 days should be wi thin Spanish
GAP, the Meeting concluded (as apparently did the 1985 JMPR) that the data
were too linmited for estimating MRLSs.

Tomat oes. There were no questions on the 0.2 ng/kg CXL reconmended by the
1985 JMPR The re-submitted studi es had been previously revi ened.

Cattle nmeat and nilk; goat neat. The current 0.5 ng/kg linmts for the neat
of cattle and goats and the 0.1 ng/kg limt for cattle nilk have been
retained at Step 7 by the CCPR pending submssion of adequate aninal
feeding studies representative of feeding levels likely to occur in
practice. Governnent comments provided to the Meeting proposed del etion of
these limts with the view that available informati on was based on feeding
levels irrelevant to actual aninmal intakes. The nanufacturers again
subm tted discussion points and sunmary information previously provided to
the 1990 JMPR, which required submi ssion of the detailed reports from which
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the sunmary information was taken. This information was not available to
t he Meeti ng.

The Meeting considered likely levels in comodities which could be
used as animal feed itens and agreed that the maxi mum dietary intake for
cattle was unlikely to exceed 5 ng/kg, and in practice would probably be
lower. Assuming this level, using the available feeding data sunmary, and
assuming that residues in the aninal products vary linearly with their
levels in the feed fromthe 13 to 100 ppmlevels fed experinentally down to
the postulated 5 ppm maximum residues of the order of 0.08 ng/kg in the
fat of nmeat of cattle and goats and 0.1 ng/kg in mlk could be estinated.
This woul d suggest that the previously estimated levels of 0.5 ng/kg in the
fat of nmeat and 0.1 ng/kg in mlk would be adequate.

The sunmary information and comments provided to the Meeting provide
greater insight into likely residues in animl products. However in the
absence of the detailed reports from which the transfer data were
sunmarized, and in view of the fact that the fat-solubility of
flucythrinate | eaves the potential for residues in aninmal tissues and mlKk,
the Meeting reconmended that the tenporary limts for the nmeat and mlk of
cattl e and goat neat should be w t hdrawn.

RECOMMENDAT IONS
On the basis of the data on residues from supervised trials the Meeting
concluded that the residue levels |listed below are suitable for

establishing maxi mumresidue linmts or should be w thdrawn.

Definition of residue: flucythrinate

Conmodi ty Recomended MRL (ng/ kg)
CCN  Nane New Pr evi ous
MM 0812 Cattle neat W 0.5 (fat) T
M. 0812 Cattle mlk w 001 FT
MM 0814  Coat neat wW 0.5 (fat) T

L Wt hdr awn
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