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Iaboratory Accumulation - Fish

This study is acceptable and fulfills EPA Data Requirements for
Registering Pesticides by providing information on the accumilation
of chlorpyrlfos in fish.

S[MGARYOFDATABYREVIEWER.

Total [14C]chlorpyr1fos residues in rambow trout ranged from 46 to
385 ppb in edible tissues (muscle), 158 to 1174 ppb in nonedible
tissues (head, skin, viscera, skeleton), and 139 5 to 821.5 ppb in
whole fish during 30 days of exposure to [2, 6-1 C]chlorpyrlfos at
0.30 prb in a flow—thralgh aquarium system. Maximm bioconcentra-

- tion factors were 1280x in edible tissues, 3903x in nonedible
tissue, and 2729x in whole fish. In general, the concentration of
residues in the fish increased with exposure time. After 28 days of
exposure, chlorpyrifos comprised up to 98.6% of the total radicac-
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tivity in the edible tissues, 77.2% in the nonedible tissues, and -
80.4% in whole fish. The degradate ... 1

3,5,6-trichloro-2-pyridinol (TCP)

...camprised up to 38.2% of the total radicactivity in the fish, and

 two glucuronide conjugates of 3,5,6-trichloro-2-pyridinol each

comprised up to 28.8 and 36.5%. After 16 days of depuration,.

" [4c)residues in edible tissues, nonedible tissues, and whole fish

were 5, 16, and 8 ppb, respectively.

' 'mxmlghartthésmdy, the temperature of the treated water was 11.3-

12.8°C, the pH ranged from 7.9 to 8.1, and the dissolved oxygen
content ranged from 8.5 to 9.4 mg/L; values were coamparable to the
control aquarium. Total [14C]residues in the treated water were
0.25~0.34 ppb during the exposure period.

‘DISCUSSION:.

In the original document, it was stated that the exposure period of
the study was originally designed to last 28 days, but was extended
to 30 days due to a brief power outage on day 3 which resulted in
static conditions in the control and treated aquaria for approxi-
mately 9 hours. As a result, the concentration of chlorpyrifos in
the treated agquarium on day 4 had decreased by *50%. However, the
study authors reported that this temporary decrease in concentration
had no apparent effect on the [14Cjresidue levels in the fish.

The physical condition of the fish during the exposure period was
not reported. It was stated that three fish died during the ex-
posure period. Two of these deaths were attributed to "unknown
causes"; the remaining fish was accidentally killed during the

study.

The 1ehgth of the acclimation period prior to exposure was not
reported.

Based on previocus studies, the 96-hour ICsg value of chlorpyrifos for

rainbow trout was approximately 10 ug/L. In view of these results,
the study authors chose an exposure level of 0.37 ug/L (<1/10 of the
96-hour ICgq value) for the bicaccumilation study.
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MATERTALS AND METHODS
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MATERTALS AND METHODS:

,Rambowtrout (Salmo ge_urdnerl ; length and weight of 3. 5—5cmand
0.6-0.7 g, respectively) wereheldlnstamlesssteeltarﬂ(sonals-
hour daylight photoperiod for an unspecified period of time prior to
~ the initiation of the study. Flow-through aquatic exposure systems

- were prepared using two 40-L aquaria. Water from Saginaw Bay of
Iake Huron and treated at the City of Midland Water Treatment Plant
(pH 7.7-8.1, dissolved oxygen 8.4-10.1 mg/L, hardness 74-82 mg/L as
CaC03, alkalinity 43-52 mg/L as CaC03;) was provided to each aquarium
atarateofsurmaversperday. 'meaquarlawerenmrersedlna "
waterbamarﬁmanrbamedatlz c. :

Ra:.nbow trout (85) were placed in each aquarium, and one agquarium.
was continucusly treated with [2,6-1%C]chlorpyrifos (radiochemical
purity 298%, specific activity 15.78 mCi/mmole, Dow Chemlcal) at an
average concentration of 0.30 ug/L. The second aquarium served as
an untreated control. Following a 30-day exposure penod fish
remaining in the [2, 6—14C]chlorpyr1fos—treated aquarium were trans-
ferred to a 40-L flow-through aquarium supplied with untreated water
for a 16-day depuration period. The treated water was sampled prior
toexposingthefish, and then daily during the exposure period
. (with the exception of days 9, 10, 14, 23, 24, 26, and-27). Fish
(5) weretakenfrcmthetreatedandcontrol aquarlaafteros, 1, 2,
4, 8, 14, 21, and 30 days of exposure. ngthedeptn‘atlon
perlod water samples were taken daily and [ Clchlorpyrifos-treated
and untreated fish were taken on days 1, 3, 6, 9, 12, and 16.

Radicactivity in the water samples was quantified using ISC.
Periodic water samples were acidified with phosphoric acid and were
then extracted with chloroform. The aqueous phase was analyzed for
total radicactivity by ISC. Chloroform extracts were combined and
evaporated to dryness. The remaining residue was dissolved in
acetone:water (1:1) and analyzed for total radicactivity by ISC and
for chloxpyrlfos and its degradates by reverse-phase HPIC. Extrac-
tion recoveries of parent chlorpyrifos from water samples that were
fortified with [ C]chloxpyrlfos (rate unspec:.fled) averaged 97 5%
1.25%.

Samples of whole fish, edible tissues (muscle) , and nonedible
tissues (head, skin, viscera) were analyzed for total radloact1v1ty
by 1SC following combustlon. Reported recoveries of [ C]resldues
from fish tissues fortified with [l4C]chlorpyrifos (rate unspeci-
fied) averaged 93.8 *+ 4.2%.

Addltlonal samplas of edible tissue, nonedible tissues, and whole
fish were extracted three times with 1% phosphoric acid in acetone,
shaken for 1 hour between extractions, concentrated using nitrogen.
The concentrated extracts were redissolved in acetone and then
analyzed for total radicactivity by ISC, and for paremnt chlorpyrifos
ardltsdegradatesusmgrevexse-phaseHPIC The residue remaining
from the extraction procedure was extracted three times with water.
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The aqueous ghase was analyzed for radiocactivity by ISC, and unex-
tractable [ C]res:.dues remaining in the fish tissues were quan—
tified by ISC following combustion. Extractlon recoverles of parent
chlorpyrifos from fish tissues fortified with [ C]chlozpyrlfos
(rate unspecified) averaged 116.7 * 14.7%.

In order to characterize polar degradates in the acetone extracts,
aliquots of the two extracts containing the highest amounts of these
polar degradates were mixed with S-glucuronidase at pH 6.8 and 37°C. The -
solutions were acidified with concentrated phosphoric acid and extracted
with diethyl ether. 'Iheetherextractswerecorpentratedtodxyrms and
the residues were dissolved :Ln acetone*water {(70:30) and analyzed by Isc
and HPIC.
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