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% UNITED STATES ENVIRONMENTAL. PROTECTION AGENCY
w WASHINGTON, D.C. 20460
7 : 007150
MR 2g BB
\ OFFICE OF
PESTICIOES AND TOXRK SUSSYAMCRS
MEMORANDUM
SUBJECT: Happy Jack Flealine Flea and Tick Collar
TO: Mr. Dennis Edwards, PM 12
Registration Division (H7505C) 'T ) Iy S
FROM: Byron T. Backus, Toxicologist {2’ 1 *(;4[ ?J
Fungicide/Herbicide/Antimicrobial Toxicology Branch
- HED (H7509C)

THROUGH : K. Clark Swentzel X W Y /42 /44 7

Acting Section Head, Review Section II
Fungicide/Herbicide/Antimicrobial Toxicology Branch
HED (H7509C) ,

and

Marcia van Gemert, Acting Bran:ﬁ%gg?%ezumzi xﬂgaZ?*3

Fungicide/Herbicide/Antimicérobial Toxicology Branch
HED (H7509C)

EPA Record No. 221153
Project No. 9-1200
EPA Reg. No. 2781-GL
Tox. Chem. 219AA

Action Regquested:

Review 3 studies on a' 3% chlorpyrifos-containinc cat collar
relating to cholinesterase (ChE) inhibition and rate of release
(cat exposure to) chlorpyrifos from this collar.

Comments and Recommendations:

1. The chlorpyrifos rate of release study has been classified as
acceptable. This study adequately defines a one-collar
exposure to cats of approximately 0.2 to 0.5 wg/kg/day chlor-
pyrifos from normal collar vear. The highest exposure level
(approximately 0.5 mg/kg/day) occurs in the period (first 1-2
weeks) immediately following collar application. Arfter this
initial period the exposurs drops to a "maintenance"” dosage of

between 0.1 and 0.2 ng/kg/day. /
(]
,79

H
)

(g




007150
T

2. The 13-week cat cholinesterase study has been classified as
core minimum data. This study demonstrates that considerable
(>80%) plasma ChE depression occurs in cats wearing a single
3% chlorpyrifos collar. The procedure used to measure ChE
activity was that of Ellman et al; this method appears to give
a considerably greater value for plasma ChE depression than
the delta-pH method of Micheli. No evidence for RBC ChE
inhibition was observed, and there were no symptoms indicative
of cholinergic poisoning, even in cats wearing five of these
collars.

The levels of plasma ChE inhibition observed were consistent
with the initial dermal dosage of 0.5 mg/kg/day chlorpyrifos,
and the subsequent reduction to a "maintenance" dosage of

0.1 to 0.2 mg/kg/day. The plasma ChE depression observed in
this study was consistent with findings in other studies
where the exposure was oral rather than dermal, particularly
a two-year dog feeding study conducted by Dow in which the
plasma ChE NOEL was 0.0l mg/kg/day and the LEL was 0.1 mg/kg/
day, and the KBC ChE NOEL was 0.1 mg/kg/day and the LEL was

1 mg/kg/day.

3. Because of the relatively short duration (5 weeks) and the low
nunbers of cats used (1 per sex per dose level) the range-
finding study has been classified as core supplementary data.
The findings of this study are essentially the same as those
of the first 3 weeks of the subsequent cat ChE study.

4. Based on the findings of these studies, Toxicology Branch 2
would have no objections to the registration of this product
for the proposed use(s) with the labeling as proposed by the
registrant.

™
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Reviewed by: Byron T. Backus “7‘4\ i. (z)"“'a"-'
Section 2, HFASB (H7509C) vt §g

Secondary Reviewer: K. Clark Swentzel - % W /27 /,7

Section 2, HFASB (H7509C)
DATA EVALUATION REPORT I

STUDY TYPE: Chlorpyrifos - rate of I0X CHEM NO. 219AA

release from a cat collar
MRID NOQ: ACC. NO: 406031-04

IEST MATERIAL: Collar with 3% Chlorpyrifos
SYNONYMS: Flealine Flea and Tick Collar

STUDY NUMBER(S): no study number

SPONSOR: Happy JackR Inc.
P.O. Box 475
Highway 258 South
Snow Hill, NC 28580

TESTING FACILITY: Fred W. Knapp
2407 Vince Road
Nicholasville, Kentucky 40356

IITLE OF REPORT: 13 Week Release Rate Study
AUTHOR(S): ott, J.

REPORT ISSUED: 4/1/88

CLASSIFICATION: Acceptable

CONCIUSIONS :

1. This study adequately defines an exposure level (chlor-
pyrifos release rate from this collar) of approximately
0.2 to 0.5 mg/kg/day to cats as a result of normal wear of
a collar. The highest exposure level (approximately 0.5
mg/kg/day) occurs in the period (first 1-2 wveeks) inmedi-
ately following collar application. After this initial T
period the daily chlorpyrifos exposure drops to a "main-
tenance® dosage of between 0.1 and 0.2 ng/kg/day.

2. The chlorpyrifos release rate cobtained in this study can
be correlated with the plasma cholinesterase depression
observed in cats wearing a single 3% chlorpyrifos collar in
the 13-week choiinesterase study.
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A. MATERIALS:

1. Test compound: Cat Flea Collar, lot no. 80187, identified
as containing 3% Dursban (Chlorpyrifos). Individual
collars weighed about 11 grams before trimming.

2. Animals used: l6-mixed breed cats divided into 4 groups.

B. STUDY DESIGN:

1. Collar application: 16 individual collars were weighed, and
then were placed (after trimming) on each of 16 cats. The
trimmings were weighed and saved. At 1, 2, 6 and 13 weeks
4 collars were removed and weighed. Following collar
removal, the chlorpyrifos content of both the trimming and
corresponding worn piece cf collar were analytically deter-
mined at Missouri Analytical Laboratories, Inc.

2. There is a signed and dated Good Laboratory Practice state-
ment on page 3 of the report. Each Certificate of Analysis
(pages 13-21) from Missouri Analytical Laboratories is
signed by the Director of Quality Assurance.

C. RESULIS: _
COllai # Weight of collar (gram)
and week before worn Chlorpyrifos content (%)

removed trimming trim pilece 412. of trim wo
10.88 3.25 7.61 0.02 3.11 3.05 0.06

#2 wk 1

#8 wk 1 10.75 3.38 7.36 0.01 3.14 3.06 0.08
#9 wk 1 10.99 3.21 7.77 0.01 3.14 3.06 0.08
#15 wk 1 10.95 3.96 6.43% 0,.56% 3.13 3.05 0.08
3 wk 2 10.72 2.39 8.32 0.01 3.38 3.16 0.22
$7 wk 2 10.83 3.35 7.43 0.05 3.14 3.04 0.10
#10 wk 2 10.74 3.01 7.66 0.07 3.30 3.08 0.22
$16 wk 2 10.72 3.48 7.21 0.03 3.28 3.34 +0.06
#1 wK 6 10.98 2.63 8.29 0.01 3.10 2.92 0.18
#5 wk 6 10.75 2.08 8.60 0.07 3.30 3.05 0.25
#11 wk 6 11.10 3.61 7.44 0.05 3.06 2.95 0.11
#13 wk 6 10.83 2.62 8.12 0.09 3.10 2.78 0.22

$4 wk 13 11.08 2.42 8.55 0.11 3.17 2.83 0.34
#6 wk 13 11.11 2.81 7.58 0.72 3.16 2.80 0.36
$12 wk 13 10.99 3.25 6.38 0.86 3.10 2.76 0.34
$14 wk 13 10.65 3.34 7.20 0.11 3.37 2.78 0.59

*Collar number 15 is reported as having had a small piece missing
frz:iits end "as if it was nicked with the knife when it wvas
tr aed."
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D. RATE OF RELEASE:

The following calculations were wade from the data as
presented in this report.

The total amount of chlorpyrifos released was calculated
by adding two components, A and B, where A = chlo ifos
released from the plastic matrix of the collar. This
value was determined by multiplying weight of collar at
week n by % loss of chlorpyrifos over the period from

week 0 to week n. B = chlorpyrifos released by "wear™ of
the collar. This was determined by multiplying ([ (weight of
the collar at week 0 - weight of the collar at week n) - A]
X 0.G3 (= 3%, the amount of chlorpyrifos present in the
originzl collar formulation).

Rate of release during the first week:
Collar Weight after % difference Chlorpyrifos

one week (gm) 0-1 week release (A) in gm
$#2 7.61 x 0.06 - 0.004566
#8 7.36 x 0.08 e 0.005888
#9 7.77 x 0,08 = 0.006216
#15 6.43 b4 0.08 - 0.005144

- Chlorpyrifos release, component B:

#2 (0.02-0.004566) (0.03) = 0.000463 grams
48 (0.01-0.005888) (0.03) = 0.0001234 grams
#9 (0.01-0.006216) (0.03) = 0.0001133 grams
#15 Estimated 0.0002 grams

Total chlorpyrifos release from each collar (A + B):

#2 0.004566 + 0.000463 = 0.0050 granms

#8 0.005888 + 0.0001234 = 0.0060 grams

#9 0.006216 + 0.0001133 = 0.0063 grams
#15 0.C005144 + 0.0002 = 0.0053 grams -

The total weight for these 4 cats was 6 + 3.6 + 4.25 + 3.75
lbs = 17.6 1bs = 8 kg.

A total of 22.6 mg of chlorpyrifos was released on 8 kg
body weight of cats over a period of one week; this trans-
lates out to 2.825 mg/kg/wk = 0.4 mg/kg/day. .
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Rate of release during the first two weeks:
Chlorpyrifos Chlorpyrifos

Collar Weight after difference release
: two weeks (gm) 0-2 week (A) in gm
#3 8.32 x 0.0022 - 0.018304
$7 7.43 x 0.0010 = 0.00743
#10 7.66 x 0.0022 = 0.016852

#16 7.21 x -0.0006 (7?7}

not calculated
Chlorpyrifos release, component B:

$3 (0.01-0.018304) (0.03) = negative value, not used
#7 (0.05-0.00743) (0.03) = 0.0001277 grams
£#10 (0.07-0.016852)(0.03) = 0.0015944 grams

#16 not calculated .
Total chlorpyrifos release from each collar (A + B):

#3 0.018304 + ? = 0.018304 grams
$#7 0.00743 + 0.001277 = 0.008707 grams
#10 0.016852 + 0.0015944 = 0.0184464 grame

#16 not calculated

The total weight for the 3 cats with collars 3, 7 and 10
wag 5.625 + 4.75 + 4.325 1bs = 14.7 1lbs = 6.68 kgs.

A total of 45.46 mg of chlorpyrifos was released on 6.68 kg
body weight of cats over a period of two weeks: this trans-
lates out to 6.805 mg/kg/2 wks = 0.486 mg/kg/day.

Rate of release over six weeks:

Chlorpyrifos
Collar ' Weight after difference Ckhlorpyrifos
six weeks(gm) 0~-6 week release (A) in gm
#1 8.29 x 0.0018 - 0.014822
#5 8.60 x 0.0025 = 0.0215
#11 7.44 x 0.0011 - 0.008184
$13 8.12 x 0.0022 - 0.017864
Chlorpyrifos release, component B:
11 (0.01-0.014922) (0.03) = negative value, not used
#5 (0.07-0.0215) (0.03) = 0.001455 grams
#11 (0.05-0.008184) (0.03) = 0.0012545 grams’
#13 (0.09-0.017864) (0.03) = 0.0021641 grams
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Total chlorpyrifos release from each collar (A + B):

#1 0.014922 + ? = 0.014922 grams
#5 0.0215 + 0.0014S85 = 0.022955 grams
#11 0.008184 + 0.0012545 = 0.0094385 grams
#13 0.017864 + 0.0021641 = 0.0200281 grams

The total weight for the 4 cats was 6 + 4.375 + 5.25 +
4.125 lbs = 19.75 lbs = 8.977 kg. ,

A total of 67.34 mg of chlorpyrifos was released on 8.977
kg of cats over a pericd of 6 weeks; this works out to
7.501 mg/kg/6 weeks = 0.179 mg/kg/day.

Rate of release over thirteen weeks:

Chlorpyrifos
Collar Weight after difference Ckhlorpyrifos
13 weeks(gm) 0~13 week release (A) in gm
#4 8.55 x 0.0034 - 0.02907
#6 7.58 x 0.0036 = 0.027288
#12 6.88 x 0.0034 = 0.023392
#14 7.20 x 0.0059 = 0.04248
Chlorpyrifos release, component B:
#4 (0.11-0.02907) (0.03) = 0.0024279 grams used
#6 (0.72~0.027288) (0.03) = 0.0207814 granms
#12 (0.86-0.023392) (0.03) = 0.0250982 grans
#14 - (0.11-0.04248) (0.03) = 0.0020256 grams

Total chlorpyrifos release from each collar (A + B):

#4 0.02907 + 0.0024279 = 0.0314979 grams
#6 0.027288 + 0.0207814 = 0.0480694 grams
#12 0.023392 + 0.0250982 = 0.0484902 grams
#14 0.04248 + 0.0020256 = 0.0445056 grams

The total weight for the 4 cats was 5 + 5.125 + 4.5 +
4.875 1lbs = 19.5 1lbs = 8.864 kg.

A total of 172.56 ng chlorpyrifos was released onto 8.864
kg over a period of 13 weeks; this works out to 19.4675
ng/kg/13 weeks = 0.214 mg/kg/day. |
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Summary:
Interval Cumulative chlorpyrifos Mean daily chlor-
exposure (mg/kqg) pyrifos (mg/kg)
week O-week 1 2.825 0.40
week O-week 2 6.805 0.49
week O-week 6 7.501 0.18

week O-week 13 19.468 0.21

E. DISCUSSION:

The study adequately defines an exposure (chlorpyrifos
release) rate of approximately 0.2 to 0.5 mg/kg/day in cats
as a result of normal wear of trimmed collars, with the
higher level of exposure (approximately 0.5 mg/kg/day)
occurring in the period (first 1-2 weeks) immediately
following collar application. After this initial period
the daily chlorpyrifos exposure drops to a "maintenance”
dosage between 0.1 and 0.2 mg/kg/day. This exposure rate
range can be correlated with the plasma cholinesterase
inhibition observed in cats wearing a single collar ove:r a
period of 13 weeks.

i
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Reviewed by: Byron T. Backus T
Section 2, HFASB (H7509C) “+ L‘X\F‘]

czz,aé {2142;;? V)
Secondary Reviewer: K. Clark Swentzel )17 976 75
Section 2, HFASB (H7509C)

DATA EVALUATION REPORT II
STUDY TYPE: Cholinesterase - collar " TOX CHEM NO. 2192A

exposure, cat
MRID NO: ACC., NO: 406031-03
TEST MATERIAL: Collar with 3% Chlorpyrifos
SYNONYMS: Flealine Flea and Tick Collar

STUDY NUMBER(S): WIL-52013

SPONSOR: Happy JackR Inc.
P.0O. Box 475

Highway 258 South
§now Hill, NC 28580

TESTING FACILITY: Wil Research Laboratories, Inc.
Ashland, Chio 44805-9281

IIILE_QE_B;EQ&I: 3-Month Flea Collar Cholinesterase Study in Cats
AﬂIﬂQBLﬁl: Tompkins, E. C.

REPORT ISSUED: 4/12/88

CLASSIFICATION: Core Minimum Data

CONCLUSJIONS :

1. The study demonstrates that considerable (>80%) plasma ChE
depression occurs in cats wearing a single 3% chlorpyrifos
collar. The procedure used to measure ChE activity was that
of Ellman et al; this method appears to give a congiderably
greater value for plasma ChE depression than the delta-pH
method of Michel. '

2. From the rate of release data (see DER I) the initial dermal
dosage of chlorpyrifos is approximately 0.5 mg/kg/day in the
1-2 week period immediately following collar application.
Subsequently, the rate dropped to a "maintenance® dosage
level of something like 0.1 to 0.2 mg/kg/day. This is con-
sistent with the initial drop in plasma ChE activity during
the first weeks, and the slow subsequent upward trend.
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There was no indication of RBC ChE inhibition at any time in
this study, and there were no symptoms of cholinergic
toxicity even in cats wearing five collars.

The plasma ChE depression observed in this study is corisistent
with findings in other studies where the exposure was oral
rather than dermal (90-day feeding study in rats conducted by
Dow; ChE NOEL 0.1 mg/kg/day with a LEL for plasma and RBC ChE
depression at 1 mg/kg/day; 6-month rat feeding study with a
ChE NOEL of 0.15 mg/kg/day and a LEL for plasma and RBC ChE
inhibition of 0.75 mg/kg/day). In a two-year dog feeding
study conducted by Dow the plasma ChE NOEL was 0.01 mg/kg/day
and the LEL was 0.1 mg/kg/day. 7he RBC ChE NOEL was 0.1
mg/kg/day and the LEL was 1 mg/kg/day.

MATERIALS:

1. Test compound: Cat Flea Collar, identified as containing 3%
Dursban (Chlorpyrifos). According to information received
from the registrant, the individual collars weighed 0.46 oz
(= 13 grams); collars were trimmed to fit the individual
cats.

i

2. Anipmals used: Domestic short hair cats, approximately 8-10
months old, received from Liberty Laboratories, Liberty
Corner, New Jersey. Each animal was uniquely identified
with an ear tattoo. The cats were received October 8, 1987
and the collars were placed on the cats on October 28,
1987. The cats used in the study weighed from 2352 to 4667
g at study initiation.

From p. 12: "Cats judged to be suitable for testing were
assigned randomly to the study in a stratified block
design using a computer-generated program. The animal
numbers and.corresponding body weights were entered into
the WIL Computer Data Management System, and a printout
was generated containing the animal numbers and group
assignment... The animals were arranged into study
groups according to the printout. For computer entry
purposes, the males were assigned numbers 1-12 and the
females were assigned numbers 13-24..."

10
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"The following figure presents the study group assignment.”

Group No. of Number of cats
Number Test Material Collars/Animal Males Females
1 Placebo collar 1 4 4
2 3% Dursban collar 1 4 4
3 3% Dursban collar . 5 4 4

"At the initiation of the study, each cat was fitted with
the appropriate number of cat flea collar(s). Test
material and placebo collars remained on the animals for
91 consecutive days. During the course of the study,
damaged collars were repaired as necessary."

3. Quality assurance:

Oon page 19 of the report there is a signed and dated
Quality Assurance Unit Statement. In addition, on page
3 of the report there is a signed and dated statement
that the study was conducted in compliance with EPA
Good Laboratory Practice Standards.

From p. 13: "The animals were observed at least twice
daily (once in the morning and once in the afternoon) for
mortality and overt signs of toxicity. Detailed physical
examinations were cunducted on all cats weekly, beginning
one week prior to study initiation (week 0). Following the
conclusion of the study, all animals were sacrificed and
discarded.®

Resylts: From p. 15: "All animals in the study survived to
study termination. No treatment-related clinical signs was
observed throughout the study period. The only observa-
tions noted in cats during the treatment period were scab-
bing on the dorsal neck on one day in a low dose female and
scabbing and hair loss around the mouth on two days in a
control group male. No other remarkable observations were
noted in animals throughout the pretest, treatment and
recovery periods." _

¢ From p. 13: "Body weights were recorded
weekly and are presented for week 0 (pretest) to week 17
(study termination). Body weight changes were calculated
for each corresponding interval.® i

11
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Placebo

3864
3955

3987,

4227
4412
4473
4700
4851
4916
4898
4925
4895
4933
4803
4669
4605
4467
4390

of the study.
weighing less than 4 kg.
even an indication of possible effects involvi
weights) was observed for female groups.

II-4

Males
one five
collar collars
3797 3795
3881 4036
3977 4023
4144 4173
4291 4322
4389 4399
4599 . 4580
4677 4594
4741 4584
4708 4544
4899 4554
4847 4564
4835 4534
4755 4410
4680 4301
4694 n.a.
4595 n.a.
4587 n.a.

Results: Mean body weights/group (crams):

Placebo

2721
2801
2835
2921
2991
2988
3096
3149
3117
3097
3173
3130
3149
3075
2996
2965
2875
2869

Females
one

2695
2863
2869
2958
3008
3021
3177
3152
3188
3130
3146
3042
3111
3051
2969
3003
2874
2883

007159

five

2774
2734
2871

‘3059

3128

3135

3270
3321
3352
3291
3289
3228

3277

3195
3128
n‘&.
n.a.
n.a.

Males wearing five collars tended to have a lower mean
weight than their controls after week 3, but there was no
significant difference by Dunnett's test.
weights for the five-collar males were lowered by cat #9

which had the lowest weight of any mal~s at the initiation
At 14 weeks this cat wzs the only male

The mean body

No significant difference (or

ng mean body

There were no significant differences between groups at any
time with respect to mean weekly body weight changes.
considerable amount of individual variation occurred, but
no consistent exposure-relatad trend was evident.

Food consuuption
From p. 13: "Individual food consumption was recorded daily
beginning one week prior to study initiation (week 0).

When animals were fasted overnight prior to blood collec-
tion, a 6-day average was reported for the week.

Results
Among males, the placebo collar (control) group tended to

have higher mean weekly food consuaption (both on an abso-
lute basis and in terms of food consumed/body weight) than
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sither the 1 or S5-collar groups. Mesan weekly food con~
sumption for controls vas significantly (p < 0.03 by
Dunnett’s Test) high.r(bothinnhooluum a
bodyniqhtmu) withrnp.cttobothmlms 1lar
groups in the period from week 3 to 4, and vith respect to
the S-collar group from wesek S to 6.

For the females, a0 significant differences between groups
wvers observed for any wveekly interval with respect to mean
weekly food consumption.

Qolinesterase activities:

RBC and plasma ChE activities vere msasured with a
Boehringer-Mannheim diagnostic kit, using a colorimetric
method based on the work of Ellman et al. 2Refer to
appended pages 1 and 2. Measurements vere made at wveeks
-2, =1, 0, 1, 2, 3, 4, 8, 13 and (for controls and l-collar
animals only) 15.

In both males and females wearing 1 or 5 collars thares wvas
a dramatic (also significant, with p < 0.01 by Dunnet's
Test) drop in plassa ChE activity dnring the first week of
the study. Substantial (but not complets) recovery had
taken place in the l-collar animals two veeks aftar their
collars were remcved. No significant differences were seen
ati t:iumqronpcvithmp.cttommm
act es.

Results:

Mean plasma ChE activities (expressed in al/ml or milli-
units/ul).

Males Yenales ’
Heek Placebo one five Placebo one five
collar collaxr collars collar collax

-2 1252 1229 1454 1275 1223 1167

-1 1328 1443 1621 1372 1264 1378

0 1384 1562 1706 1319 1372 1360
1 1469 345e9 2840 1501 3740 2582
F | 1506 2900 199 1466 269 24090
3 1463 29902 1960 1387 2552 2052
4 1404 3510 199 1354 287ee 231 0e
3 1313 3758 1930e 1293 28492 2282
13 1044 3570 18509 1100 2960 19690

15 1112 907 n.d. 11358 892 n.d.

n.d. = not done
*sSignificantly different from control mean at p < 0.01.

13
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The following table gives mean plasma ChE activities from
weeks 1-15 expressed as percentages of the control value:

Males Females
Week Placebo one tive Placebo one five
collar collars collar collar collars

b § 100.0 23.5 1.3 100.0 24.9 17.2

2 100.0 19.3 13.2 100.0 18.3 16.4

3 100.0 20.4 13.4 100.90 18.4 14.6

4 100.0 25.0 14.2 100.0 21.2 17.1
8, 100.0 28.6 14.7 100.0 22.0 17.6
13 100.0 34.2 17.7 100.0 26.9 17.8
15 100.0 81.6 n.d. 100.0 75.1 n.d.

The percentages above were calculated from values given in
the preceding table, so no statistical significance is
given (presumably it would be the same as in the preceding
table).

In short, the greatest mean plasaa ChE drpression (in terms
of control activity) occurred in one-collar cats at week 2
and in five-collar cats at wveeks 2-3. At maximum, mean
plasma ChE depression exceeded 30% in one-collar cats and
exceeded 85% in S-collar cats.

Mean RBC ChE activities

Males Females
Week Placebo one five Placebo one five
collars collar collar
-2 6662 7534 7416 7114 7008 7054
-1 26528 27903 24762 27732 29432 28842
0 7035 6653 7067 7084 6766 6544
1 5754 6195 5141 4445 6027 5762
2 8086 7899 7783 7096 8539 . 6646
3 5156 6380 5320 5121 5862 5587
4 4847 5685 5499 4620 5572% 5664*
8 6127 5292 6753 6358 8821 6417
13 5699 6112 5860 5853 6274 5779
15 5800 5828 n.d. 6043 6006 n.d.

n.d. = not done

aapparent dilution error; 0.1 cc instesd of 0.2 cc of whole
blood used in sample preparation.

*Significantly different from control mean at p < 0.05

14
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Mean blood ChE activities

Males Females
Week Placebo one five Placebo ona five
<ollar collar collars collar collar
-2 3247 3832 3773 3539 3510 3247
-1 18142 19602 19893 19012 19013 19312
o 3510 3539 3920 3335 3481 3218
1 3013 2486 2135% 2545 2457 2282
2 3832 2954% 3042 3452 3042 2516%
3 2720 2428 19312+ 2662 2155%  2048%**
4 2545 2194 1843 2428 2018 2077
8 3013 2048%* 2574 3188 3013 2399
13 2896 2603 2574 2779 2311%% 2165%*
15 2896 2896 n.d. 2837 2574 n.d.

n.d. = not done

aapparent dilution error; 0.1 cc instead of 0.2 cc of whole
blood used in sample preparation.

*Significantly different from control mean at p < 0.05

*aSignificantly different from control mean at p < 0.01.

The following table gives mean whole blood ChE activities
expressed as percentages of the control value in the period
from veeks 1-15:

Males Females
Week Placebo one five Placebo one five
collar collars collaxr collar collars

1 100.0 82.5 70.9 100.0 96.5 89.7

2 106.0 77.1 79.4 100.0 88.1 72.9

3 - 100.0 89.3 71.0 100.0 80.2 76.9

4 100.0 86.2 72.4 100.0 83.1 85.5

8 100.0 - 68.0 85.4 100.0 34.5 75.3
13 100.0 89.9 88.9 100.0 83.2 77.9
15 100.0 1006.0 n.d. 100.0 90.7 n.d.

D. DISCUSSION:

The study demonstrates that considerable (>80%) plasma ChE
depression occurs in cats wearing a single collar containing
3% chlorpyrifos. The methodology used to measure ChE
depression was that of Ellman et al; this procedure appears
to give a considerably greater value for plasma ChE
depression than the delta-pH method of Michel.

The most important cbservation with respect tc the margin of
safety associated with ~xposure to this collar and that at
vhich symptoms of cholinesterase inhibition might be expected
to occur is that no significant RBC ChE depression wvas
observed, even in cats wvearing five collars (it is assumed
that these cats were receiving a greater exposure to-chlor-
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pyrifos that those with one collar, and this is consistent
with the greater degree of plasma ChE depression observed in
these animals). The overall whole blood ChE depression in
cats wearing five collars was no worse than 30%, and this was
essentially due to plasma Ch® depression.

From the rate of release data submitted by the registrant
(see DER I) the initial dermal dosage of chlorpyrifos is
approximately 0.5 mg/kg/day in the 1-2 weeks immediately
. following collar application. Subsequently, the rate dropped
to a "maintenance® dosage level of something like 0.1 to 0.2
mg/kg/day. This is consistent with the initial drop in
plasma ChE activity during the first week, and a slow subse-
quent upward trend (at 13 weeks one collar males had a mean of
34.2% of e plasma ChE activity that their controls had,
while females had a mean of 26.9% of tL.i of their controls,
indicating some recovery had taken place).

The plasma ChE depression observed in this study is consistent
with findings in other studies involving feeding (90-day oral
feeding study in rats conducted by Dow; ChE MOEL 0.1 mg/kg/day
with LEL (plasma and RBC ChE depression) at 1 mg/kg/day: ChE
NOEL in a 6 month rat study at 0.15 mg/kg, LEL of 0.75 mg/kg
(both plasma and RBC ChE inhibition). In the two~year dog
feeding study conducted by Dow the plasma ChE NOEL was 0.01
mg/kg/day, and the LEL was 0.1 mg/kg/day. The RBC ChE NOEL
was 0.1 mg/kg/day and the RBC ChE LEL was 1 mg/kg/day.

The study is classified as core minimum data.
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DATA EVALUATION REPORT III

STUDY TYPE: Cholinesterase - collar TOX CHEM NO. 219AA
exposure, cat

MRID NO: ACC. NO: 406031-02

TEST MATERIAL: Collar with 3% Chlorpyrifos

SYNONYMS: Flealine Flea and Tick Collar

STUDY NUMBER(S): WIL~52012

SPONSOR: Happy JackR Inc.
P.O. Box 475

Highway 258 South
Snow Hill, NC 28580

TESTING FACILITY: Wil Research Laboratories, Inc.
Ashland, Ohio 44805~9281

TITLE OF REPORT: Range-Finding Flea Collar Cholinesterase Study
in cats

AUTHOR(S): Tompkins, E. C.

REPORT ISSUED: 12/9/87

CLASSIFICATION: Core Supplementary Data
CONCLUSIONS :

1. The findings of this preliminary study (involving exposure of
groups with one cat/sex/dose level) are essentially the same
as those of the subseguent cat collar study using four cats/
sex/dose level. There was substantial plasma ChE depression
(generally greater than 70%) associated with exposure to one
collar, and even greater plasma ChE depression (>80%) as a
result of exposure to 5 collars. As in.the subsequent cat
collar study, there was no indication of any RBC ChE
depression. - .

2. The procedure used to measure ChE activity was a modifica-

tion of the colorimetric method of Ellman et al; this method
appears to be considerably more sensitive (and gives greater

15



vaiues £or plam cnn depression) than the delta-pn method
of nichel.

3. For the cats wearinq one col.lar, there was considerable
(although not complete) recovery of plasma ChE activity in
the one week period following removal of the coilar (at week
3). Plasma ChE activity recovered to 63.7% of the week 0
level in the male and to 60.9% in the female.

A. L ,zv

1. Test compound: Cat Flea Collar, identified as comntaining 3%
Dursban (Chlorpyrifos).  According to information received
from the registrant, the individual collars weighed 0.46 oz
(= 13 grams); collars were trimmed to fit the individual
cats.

M Domestic shom hair cats, approxinately 3—12
months )ld, receiv b :

'3 3t Dursbanwcollar g e R

i
!
.
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"ean plasna ChE act.tvitiea (expressad in mU/n]. or nilli-
units/ml). o
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