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EPA SERIES 361 SUBSTANCES

TXE No. 0054632
June 25, 2007

Memorandum

SUBJECT:  Malathion and Malaoxon: Review of Acute Dose Comparative
Cholinesterase Study Protocol PC Code: 057701.
Barcode: DP# 340518

Ll

e
FROM: Deborah Smegal, MPH, Texicologist g_,} \ J\

/m

Re-Registration Branch 2 i\
Health Effects Division (HED) (7509P)

THR1 - Louis Scarano, Branch Chief 7 Q ; .
Toxicology Branch (M. /)(/[%«0

Health Effects Division (HED) (7509P)

T, Kevin Costello
Reregistration Branch 3
Special Review and Reregistration Division (SRRD) (7508P)

Action Requested:

HED was requested to review a study protocol and time-to-peak effect study for
cotuparative cholinesterase activity for malathion and malaoxon, entitled “Request for
Agency Concurrence on Selection of Dosage Levels and Times-to-Peak Effect for an
Acute Comparative Cholinesterase Study with Malathion and Malaoxon” Dated June 4,
2007
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Registrant Proposal:

Based on the preliminary data presented from Study TCQO00021 (study not formally
submitted vet), the Registrant believes the time-to-peak effect (TTPE) is 60 minutes for
malathion and 80 minutes for malaoxon. In this study, post-natal day 11 pups were dosed
with 150 mg/kg malathion and 10 mg/kg malaoxon and evaluated at 20, 40, 60, 80, 100,
120 and 150 minutes after dosing for malathion and at 20, 40, 60, 80, 100 and 120
minutes post dosing for malaoxon. The registrant has proposed the following dose ievels
for malathion: 0, 10, 25, 50 and 100 mg/kg and the following levels for malaoxon: 0,
0.5,1,3 5 and 7 mg/kg. The dosage levels were selected to bracket 10% inhibition for
brain cholinesterase activity and 20% inhibition for RBC acetylcholinesterase (AChE)
activity.

EPA Recommendations:

Dose Levels: The registrant proposed dose levels of 0, 10, 25, 50 and 100 mg/kg for
malathicn and 0, 0.5, 1, 3.5 and 7 mg/kg for malaoxon appear reasonable. The Agency
applauds the use of four dose levels instead of the customary three dose levels. The
Agency. however, suggests replacing the top dose levels of 100 and 7 mg/kg with 150
mg/kg malathion and 10 mg/kg malaoxon in the new study. These dose levels would be
useful as o point of comparison between the two studies.  Also, the current cholinesterase
data in the treated groups appear to have very large standard deviations. Thus, the higher
dose levels weould ensure measurable mhibition levels, whereas inhibition at lower levels
may not be statistically detectable. Thus, the higher doses with smaller variance would
increase the confidence in any benchmark dose derived from these data in the future.

Sample size: Given the variation among the treated pups, the Agency suggests a power
calculation be performed to support the final sample size used in the study to detect 10%
brain A hE inhibition, and 20% red blood cell AChE inhibition.

Time to Peak Effect:

For malathion, the Agency notes the large variability in the data for both RBC and brain
AChHE zetyvity and finds the appearance of a peak effect for brain inhibition in females
prior to 8¢ minutes questionable since actual inhibition of AChE by a diethyl
organophosphate would not be expected to reverse in the short time frame between 60
and 80 m:autes. Thus, it 1s suggested to use 80 minutes as the TTPE to capture inhibition
of both RBC' and brain AChE. In addition, the Agency believes it does not seem
appropriate to have a shorter TTPE for malathion (which requires activation to the oxon)
as compared with malaoxor.

With respect to TTPE for malaoxon, the Agency believes that the available data support a
peak tirne to inhibition of 8) minutes for both RBC and brain AChE.
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Additional Comments on Studv Protocol:

The available data from study TCQO0021 indicate very high standard deviations for some
measuremeits, which suggest possible problems with dosing the pups. Thus, the
protocol nceds to provide more details relating to pup dosing. The Agency suggests the
study use small syringes for the dosing, since the volume is very small and difficult to
measure in a 1 m] syringe. The Agency uses a 500 vl gas-tight glass syringe for these
small injections, and these are much more accurate.

The Standard Operating Procedure for the Cholineseterase assay should be provided to
the Agency. It is also recommended that the techniques used to determine cholinesterase
activity be re-evaluated so that less variance (smaller standard deviations) resuit from the
measurements. The variation may be caused by several factors including dosing the
pups, sample blood/brain collection and preparation. Would a narrower variance result if
data were expressed as 1U/mg of protein based on actual protein assay of the samples as
diluted for assay?

The Agency notes that the registrant deviated from the study protocol provided to the
Agency {(cated 1/17/07) when estimating percent cholinesterase inhibition values for both
malathicn and malaoxon. This was discovered and prompted the request for the actual
study data (email 6/19/07). Thus then allowed the Agency to consider the actual
cholinesterase activity levels as shown in the graphs provided to determine peak time to
eftfect.
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Malathion
Sex Group | Time RBC Mean ChE %o Brain %o
(Minutes) | ChE: U/G +/-8.D Decrease | Mean ChE Decrease
(n) /(Range) (b) ChE: U/G +/- S.D (b)
N (n)/ (Range)
Male |1 Control 60 min: 2.024% 0.202 | N/A 60 min: 7.083+ 0.423 | N/A
(8)11.77-2.4) (8)
80 min: 2.396% 0.193 80 min: 6,946+ 0.685
) (8) (1.994-2.6) (8)
ne 20 1.535+0.599 (7Y 24.7% 5.05i22.67 (8)/ 28.7%
- (0.873-2.6) (60) (1.2-8.5) (60)
i 40 1.725%1 .016(8) - 28% (R0) | 4.852+1.499(8) / 30.1%
(0.569-4.0; note (0.7-6) (80)
e Huge range ©)

0 60 1.25420.457(7)/ 38% (60} | 4.973£2.021(8)/ 29.8%
| (0.559-1.8) (1.7-6.7) (60)
v 80 1.358+0.523(8Y/ 43.3% 4.416=1.859(8)/ 36.4%
o {0.786-2.2) (80) (1.9-6.8) (80)_
v 100 1.297+0.386(8)/ 35.9%, 5.025+1.299(8)/ 29.1%
L {0.9-2) (60) (2.9-6.6) (60)
vy 120 1.127£0.263(8Y/ 44.3%, 4.719+1.337(8)/ 33.4%
- : (0.73-1.5) (60) (2.5-6.2) (60)
Vi 150 1.455+0.190(8) 30.3(80) | 5.555£0.677(8)/ 20%
| (1.18-1.7) (4.4-6.2) (80)

Female ! 1 Control 60 min: 1.868+ 0,230 | N/A 60 min: 7.259+ 0.524 |1 N/A
(71 (1.4-2) E (8)
80 min: 2.076+- j 80 min: 6.978+ 0.492
- 0.163 (8){1.9-2.37 | (8)
1 20 1.171£0.521(8): 137.3% 3.401+2.632 (8)/ 53.1%
(0.7-2.1) (60) {1-7.2; note Huge (60) {a)

- range} {a)

i 40 1.37140 644(8) 34% 3.815+1.858(8) / 45.3%
£ , (0.71-2.6) (80) (1.5-6.2) (80)
FT 60 0.8367+0.283(7) 53.6% 1.23+1.467(8)/ 55.5%
L (0.54-1.2) (69) {1.5-5.7) (60)
y 80 1.441:0 466 (§) 30.6% 4.562+1.605(8)/ 34.6%
N (0.87-1.8) (80) (2.5-6.4) (80)
I+ 100 1.19640.321(8) 36% (60) | 5.076+1.381(8)/ 30.1%
- (0.55-1.5) (3-6.8) (60)

i i 120 1.281+0.281(8) 31.4% 4.394+1 560(8)/ 39.5%

(0.85-16) (60) (1.6-6.3) (60)

VL 150 1.179+0.167(8) 432% 5.221+1 251(8)/ 25.2%
(1.0-1.37) (30) (3.2-6.9) (80)

{a) /3 ammals had brain ChE < 1.5 (average of 82% brain ChEI); 2 high values of 7.2 and 7.1 brain

hi: influence the group average resalt.
(b} Control value used by the registrant to estimate percent cholinesterase mhibition.
(¢) «dMaximum value of 4 is 2X control values, but was included in the mean.
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{ai 3% animals had RBC ChE values <1.
{hi 2 % animals had RBC ChE values a1 1.5, and this group had the lowest range of RBC ChE activity.

(¢} 3 % animals had Brain ChE values in the 3 range.

Sex Group | Time RBC Mean ChE %o Brain %%
{Minutes) | ChE: U/G /- S.D Decrease | Mean ChE Decrease
{n) /{(Range) (e) ChE: U/G +/-8.D (e)
(n)/ (Range)
Male Control 40 min: 2.176x 0.405 | N/A 40 min: 7.166+£0.332 | N/A
(8) (8)
60 min:1.955+ 0,153 60 min: 7.079+0.474
. (8) (8)
il 10 1.31120.374 (7Y 39.8% 5.836+1.040 (8Y 1R.6%
N (0.7-1.79) | 403 40)
i1 20 1.195+0.297(8) ¢ 1 38.9% 5.513+1.483(8)/ 22.1%
: (0.799-1.56) {60) (60)
N 40 1.00.243(8)/ 34%(40) | 5.386+1.313(8)/ 24.8%
N (0.84-1.5) (40)
V 60 0ROT70.110(8)/ 58.79 4.891+1.227(8)/(4.97 | 30.9%
: (0.6-0.94) {6() with duplicate) {60)
; {2.97-6.7) (1 outlier
of 2.97)
i v 80 0.848.£0.153(8)/ 61% (40) | 5.181+1.36(8)/ 27.7%
i (0.6-0.96) (2.1-6.2) (1 outlier of | (40)
2.1
TV 100 1.039=0.088(8) 46.9% 5.215+£1.257(8Y/ 26.3% i
- 0.89-1.1) (60) (3-6.6) (60)
M| 120 0.786+0.134(8)/ 63.9(400 5.002+1.485(Ry 30.2%
S (0.6-1.0) () ] (3-6.9) © (40)
Female | ! Control 40 min; 2087+ 0.202 40 min: 7313+ 0.468 | N'A
; (8 {8)
; 60 pn: 1.796%- .39 A0 min: 5.718+ 0.357
; (8) ( 1.92 w/o outlier (8)
L control value 0.851)
Pn 10 1.416=0.47(8) 32.2% 5.927+1.852 (8) 19% (40)
| (0.83-2.0% (40) {1.82-7.7) (1 outlier
. of 1.82)
P 20 1.1380.363(8) 36.6% 6.3234+:0.836(8} / 5.9% (60
(0.73-1.9) (60) (4.9-7.1) (13% vs
" 40 min})
. 40 [.005+0.138(8) 151.8% 6.003+0.818(R)/ 17.9%
7 (0.81-1.1) (40) (4.9-7.0) (40) B
B 60 0.793:0.137 (&) 55.8% 5.193£1.189(8y/ 22.7%
B (0.63-1.0) 1 (60) (3.1-6.8) L (60) |
] 30 1.848+0.006(8)/ 59.4% 5.019£0.861(8Y 311.4%
) (0.73-1.0) “m (3.6-5.7} (40}

* 100 0.953£0.115(8) L 40.9% 4.97+1.37(8Y 26% u
o (0.89-1.1} R CU (3.4-6.7) {60} (d))
S 120 0.729:00.154(8Y) L 65.1% 4.921+0.936(8)/ 32.7%

. (0.5-0.97) (b) (40) (3.6-6.3) | (40)

{dy Ieos of variation in brain ChE acuwity; 1 anitmal had tremors.
{e) Control value used by the registrant to estumate percent cholinesterase inhibition.




Time points should be 10, 20, 40, 60, 80, 100

Note: error for time points on graph
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and 120 min.
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