






































































DATA EVALUATION RECORD ................................................................... 
CHEM 109701 Permethrin 165-4 ................................................................... 
STUDY ID 413004-01 
Burgess, Dqyid. ~ctober 1989. Uptake, Depuration and Bioconcen- 
tration of C-Permethrin by Bluegill Sunfish (~epomis macrochirus) 
Laboratory Report #PC-0117. Unpublished study performed by Analy- 
tical ~io-Chemistry Laboratories, Inc., Colwnbia, Mo. and submit- 
ted by FMC Corporation; Princeton, NJ. .................................................................. 
STUDY ID 413004-02 
Tullman, Robert. November 1989. Accumulation Studies: labor at^ 
Studies of Pesticide Accumulation in Fish: Acid (Cyclopropyl) - C- 
Labelled Permethrin in the Bluegill Sunfish. Laboratory Report # 
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corporation, Princeton, NJ. ,. 
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CONCLUSIONS: 

These 3 studies satisfy the 165-4 Laboratory Studies of Pesti- 
cide Accumulation in Fish data requitementby providing information 
on the nature and quantity of pesticide r sidues which accumulated 
in fish exposed for 28 days to 0.5 ug/l "C-Permethrin labelled in 
either the acid (cyclopropyl) or alcohol (phenyl) moiety. Up to 
20% of the total radioactivity was not identified, but based on an - exhaustive analytical scheme, the registrant hypothesizes that the 
residues are phospholipid conjugates of permethrin metabolites. 

1. Acid Label 

a. Bioconcentration 

Maximum bioconcentration factors (day 28) for fish tissues 
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Maximum bioconcentration factors (gay 28) for fish tissues 
exposed to 28 days of acid-labelled C-Permethrin were: 230x 
(fillet) ; 610x (whole fish) t and llOOx (viscera) . 

b. Depuration 

After 14 days of depuratioa, the percent depuration (expressed 
as a percentage of the day 28 C-Permethrin concentrations) were: 
82% (fillet) ; 79% (whole fish) ; and 83% (viscera). 

c. Fish Tissue Residues 

Table XXI (MRID 4130041-02) indicates that parent accountgd 
for most of the radioactive residue in the day 21 and day 28 fish 
tissues, ranging from 57-76% TRR. Only one metabolite was 
identified (DCVA) and it was present from 4010% TRR. The "oily 
fractionw acccounted for 7020% of the TRR but the substantial 
effort the registrant made to identify the residues did not 
succeed. 

2. Alcohol Label 

a. Bioconcentration 

Maximum bioconcentration facctors &day 28) for fish tissues 
exposed to 28 days of alcohol-labelled C-Permethrin were: 180x 
(fillet); and 950x (viscera). The maximum bioconcentration factor 
for whole fish was reached on day 21 (570~). 

b . Depuration 

After 14 days of depuration, the percent depuration (expressed 
as a percentage of the day 28 C-Permethrin concentrations were: 
81% (fillet) ; 73% (whole fish) and 83% (viscera), 

c. Fish Tissue Residues 

Table X (MRID 4130041-03) indicates that parent accounted for 
most of the radioactive residue in the day 21 and 28 fish tissue, 
ranging from 76.90% of the TRR. Only a trace amount (4%) of PB- 
acid (3-phenoxybenzoic acid) was detected. The "oily fractionw 
contained 5-12% of the TRR but substantial efforts to identify the 
radioactive residues did not succeed, 

MATERIALS AND METHODS: 

Jn-Life Portion of Studv 

Bkuegill sunfish were continuously exposed to 0.5 ppb (0.5 
ug/l) C-Permethrin (labelled either on the "acid1' or walcoholl' 
moiety). Five aquaria (2 per label plus 1 control tank) each 
containing 120 fish were sampled on days 0, 1, 3, 7, 14, 21, and 28 
(treatment period) and on days 1, 3, 7, 10, and 14 (depuration per- 
iod). Fish were sectioned to include fillet (muscle, skin, and 
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skeleton) and viscera (fins, head, internal organs); whole fish 
were also analyzed. On each sampling date, 3 fish from each tank 
were sectioned into edible and visceral portions and pooled for 
radioanalysis. In addition, 3 more fish were pooled for whole fish 
analysis. Additional fish were collected for metabolite identifi- 
cation (days 21 and 28) : 20 fish from the treated radioanalysis 
tank and 60 fish from the treated metabolite tank, which were 

4 

divided into 20 whole fish and 40 fish dissected into edible and 
nonedible portions. 

The 14-c activity in whole fish, fillet and viscera was 
determined by sample comb stion followed by LSC. Recoveries using 
control fish spiked with %-Permethrin (both labels) were 95-1012. 

In order to ascertain the correct treatment (exposure) rate, 
a preliminary study (10 day flow-through) was done to determine the 
acute toxicity and 0.5 ug/l was selected as the correct exposure 

- level. Prior to addition of the test fish for the bioconcentration 
study, a 4 day equilibration and calibration study was done to 
check diluter accuracy. Water concentrations in the test aquaria 
ranged from 0.29 ug/l-0.44 ug/l (av = 0.36 ug/l) for the acid label 
and 0.25-0.70 ug/l (av = 0.41 ug/l) for the alcohol label, 

Limits of detection (LSC) we??: 0.02 ppb (water and 1 ppb for 
fish tissues. Mean recovery for C-Permethrin in tissue sample 
oxidations were 98% for all tissue types. 

Water samples were received from ABC, acidified and extracted 
,with hexane (3x) and analyzed by TLC and HPLC. The radioactivity 
in the aqueous phase was further removed via a CI8 Sep-Pak column 
and eluted with methanol and/or acetonitrile, concentrated and 

- analyzed by TLC> 

Metabolite Identification (Fish Tissue from Day 21 and 28) 

1. Acid Label (95% pure, s.a. 23.7 mCi/mmol) 

Control fish tissue samples were used to obtain recovery data 
(200 ppb) and storage stability data (5-6 weeks). 

Replicate samples of viscera, fillet, or whole fish were 
extracted with acetone/hexane (3x), filtered and combined extracts 
were 'assayed by LSC. The dried filter cake was combusted. The 
combined extracts were taken to dryness and re-dissolved with 
hexane, partitioned with hexane-saturated acetonitrile (5x) and 
assayed by LSC. Fractions containing significant radioactivity 
were further purified by gel permeation chromatography, and eluted 
with cyclohexane/methylene chloride. ~ractions containing the bulk 
of the radioactivity and little or no oil were analyzed by TLC or 
transferred to acetonitrile and analyzed by HPLC. Oil fractions 
were taken to dryness and subjected to 1 of 5 procedures: (1) 
dissolved with MeCN (2) dissolved with hexane and cleaned up on 
florisil (3) reverse phase (C18? solid phase extraction (4) acid 
hydrolysis (5) enzyme hydrolysls with phospholipase C.  
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2. filcohol Label 

The llnon-oilyll fraction contained parent (77990% of the TRR) , 
with only trace amounts of other components. The lloilyw fraction 
contained 009% of the TRR. The PES (post extraction solids) only 
contained 3-7% of the TRR and was not analyzed further. The oil 
fraction was further subjected to a variety of cleanup columns, 
acid extraction, refluxing with acid or ethanolic KOH, enzyme 
hydrolysis, followed by LSC/TLC/HPLC analysis, but all attempts to 
analyze the polar, fat soluble radioactive residues were unsuccess- 
ful. It is hypothesized by the registrant that the unidentified 
radioactive residues are phospholipid conjugates. 

Analvtical Methodblouy 

Radioactivity in solution was determined initially by LSC. 
The HPLC system used was a Waters 840 HPLC system with dual (W 
and radioactivity) detectors. For TLC, silica gel plates (eluted 
with 90% hexane/lO% ethyl acetate plus 1% acetic acid) was used 
and, when sufficient material allowed, samples were also 
chromatographed via reverse phase. Standard spots were visualized 
by a W lamp and detection of radioactive zones was done by a 
Bicscan Analyzer or exposure of the plate to film. 

STUDY AUTHOR'S RESULTS mD/OR CONCLUSIONS: 

1. B i o c o n c e n t r a t i o n ~ a c t o r s  (both labels) 

Tissue residues after 28 days of exposure to acid-labelled 
"c-~emethrin were 83 ug/kg (ppb) for fillet, 220 ug/kg for whole 
fish and 390 ug/kg for viscera. Bioconcentration factors were 
230x, 610x, and 1100x, respectively. Tissue residues (alcohol 
label) after 28 days were 72 ug/kg, 210 ug/kg, and 390 ug/kg for 
fillet, whole fish and viscera, respectively. Bioconcentration 
factors were 180x, 510x, and 950 x, respectively. 

By day 14 during the depuration phase, 82, 79, and 83% 
depuration (acid label) had occurred in fillet, whole fish, and 
viscera, respectively. The alcohol label showed 81, 73, and 83% 
depuration. 

The uptake rate constant (K,), depuration rate constant (K2), 
time to 50% clearance, and steady state BCF for whole fish were 
determined (using a BIOFAC computer program) for both labels and 
determined to be: 

Acid Label Alcohol Label 
g (K1) 83 76 

ug/kg fish/ug/l water/day 

1 (K2) 0.15 0.15 
per day 

Time (days) 4.7 4.6 
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Bioconeentration Factor (BCF) averaae 570 

Time to reach 90% of steadv-state (days) 16 

2. Acruarium Water (0.5 ppb exposure level) 
., 

Two interesting observations were made by the registrant. The 
concentrations in the mixing box were consistent with the desired* 
exposure level (on days 1, 14, 21, -and 28, levels were 0.54, 0.50, 
0.48, and 0.51 ppb, respectively) . By contrast, the aquarium water 
samples for the same days contained 0.63, 0.23, 0.28, and 0.27 ppb, 
respectively, caused by the presence of fish absorbing the per- 
methri n, 

Also, the aquarium water from Day 1-28 contained metabolites, 
while water from the equilibration period contained only parent; 
metabolites were apparently excreted into the water by the fish. 
The percentage of material remaining in the water after parti- 
tioning decreased from day 21 to day 28, probably caused by the 
fact that half the fish (60/120) were removed on day 21. 

3. Tissue Analvsis (Day 21 and 28) 

a. Acid Label 

Fish samples were taken from the metabolite aquarium and 
combusted to determine total radioactivity. Day 21 and 28 values 
ranged from 47-58 ppb (fillet), 268-322 ppb (viscera) and 166-184 
ppb for whole fish. 

Permethrin accounted for 57-76% ofthe total radioactivity and 
DCVA accounted for 4-14%. Some polar yet oily material was present 
at 7-20% fo the total radioadtivity. Partial characterization of 
the material as phospholipid conjugates of permethrin degradates - 

was made by phospholipase C enzymatic hydrolysis and TLC. - 
b. Alcohol Label - 

Only small amounts of metabolites were found in fish tissue, 
the maximum being 0.9% TRR (total radioactive residue) of an 
unidentified metabolite found in the 28 viscera sample. Some 
metabolites appeared to be phospholipid conjugates and remained in - - 
the GPC (gel permeation chromatography) lipid (oily) fraction. The 
latter accounted for up to 12% TRR (whole fish 21 day), These 
conjugates were not cleaved readily by acid or base and only to a 
limited extent with enzyme. Hexane and PES (post extraction 
solids) fractions also contained unidentified residues, ranging 
from 0-9% TRR. 

REVIEWER ' S COMMENTS 
1. Storage stability studies were done for both aquarium 

water and fish tissues and demonstrated a quantitative recovery of 
parent in stored samples. 
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