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Conclusions

ReRegistration Branch IIT (RRBIII) has reviewed submissions reporting the analysis of the blood for
diazinon and the urine for the metabolite G-27550 (MRID No.: 45184304) and the urine for the
metabolite DETP (MRID No.: 45184303) following administration of a single oral doses of diazinon to
hurnan volunteers. These studies indicate that analysis of the blood for diazinon would not be a
meaningful assessment for the exposure to diazinon since even the highest dose administered (0.3 mg/kg)

- demonstrated only trace amounts of diazinon (maximum 5.9 ppb) whereas the limit of detection was 1.3

ppb.

Urinary analysis of the metabolite G-27550 indicated only about 10% of diazinon administered was
~ recovered as this metabolite. There was much variation in the time of peak excretion and the mean
recovery had large standard deviations. Overall, it was concluded that urinary analysis of G-27550 can



HED Records Center Series 361 Science Reviews - File 057801_0013000_012401_TX014453_R012671 - Page 3 of 20

be described as a semi-quantitative assessment of exposure to diazinon.

The rebort (MRID No.: 45184304) on urinary DETP was considered incomplete and the registrant
needs to provide additional calculations that express the ppb data in terms of diazinon equivalents.
Please refer to the comments below and the DER for other issues that the registrant needs to address and

study deficiencies.
Background

The Novartis Company (currently know as Synergen) has submitted a study with human volunteers
in three parts. The first part (MRID No.: 45184302 ) concerns details of the administration of diazinon to
the human volunteers and assessment of plasma cholinesterase (ChE) and RBC acetylcholinesterase

~ (ACHE) periodically before and after treatment. This part of the study describes the selection of the
volunteers, conditions for their ethical treatment, dosing with diazinon and the times and conditions for
collection of blood and urine. This part of the study will be reviewed separately since there are currently
no guidelines for evaluating studies assessing cholinesterase with human subjects.

The remaining two parts of the study concern the analysis of blood for diazinon and the urine for the
metabolite G-27550 (6-methyl-2-(1-methylethyl)-4(1H)-pyrimidinone, MRID No.: 45184303) and the
analysis of the urine for the metabolite DETP (diethylthiophosphate, MRID No.: 45184304). The
metabolites G-27550 and DETP are the hydrolysis products of the parent diazinon. The data on the

analysis of the urine for G-27550 and DETP were evaluated for their insight into assessing potential
exposure to diazinon. A copy of the DER is attached.

Specific Comments
1. Acceptability of the study.

This study was not classified for acceptability since there are no cﬁrrent guidelines for the
classification of studies using human subjects. Several study deficiencies were noted that will have to be
addressed by the registrant to resolve certain scientific issues for this study. These are as follows.

Study Deficiencies.

A. Deficiencies considered critical to acceptability of the study.

1. There was no analytical report that verified the concentration of the diazinon in the epoxidized soybean
stock sample. The registrant needs to provide verification of the purity of the diazinon used in this study

as well as verification that the stock sample was 8% diazinon.

2 There was no table or other data indicating the exact amount in grams of diazinon aétually given to
each individual. Such a table will have to be presented to validate that the individual subjects received

2
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their prescribed dose. This table should be structured so as to present the identity of the subject (in code
so as not to unfairly reveal personal data), exact amount in grams of diazinon, the weight of the subject
and the date that the test material was administered. -

B. Other Comments Which the Registrant Needs to Address

i. The analysis of the data for the urinary analysis of DETP is considered incomplete and additional
calculations converting the ppb data into recovery data in terms of pgram equivalents of diazinon should
be provided by the sponsor. _

ii. The registrant needs to provide a comparative analysis of both the DETP and G-27550 urinary data
and explain why there is no correlation between the two when a correlation relative to the proportion of
each metabolite to the other should exist and the same pattern with respect to time of maximum excretion
would also be expected to exist.

In particular, the analysis for the metabolites in the urine that result from the hydrolysis of diazinon
indicated only 10.7 + 4.7% mean recovery based on the pyrimidinone metabolite G-27550 for all subjects
dosed with diazinon. An explanation that accounts for the balance or approximately 90% of the
administered dose needs to be provided by the registrant. For example, are there data which show that
the metabolite G-27550 is further metabolized and all of these subsequent metabolites are excreted.

2. Analysis of the blood for diazinon.

The limit of detection for diazinon in the blood was 1.3 ppb which is considered a low level.
However, only the highest dose of diazinon administered had detectable levels of diazinon and this was
only 5.9 ppb or slightly higher than the limit of detection and this was at 4 hours after dosing. Although
there were occasional findings of apparent diazinon for other dose levels. they were not considered by the
reviewers to be a definite demonstration of the presence of diazinon in the blood.

Failure to demonstrate its presence in the blood following oral administration of diazinon, suggests
that diazinon is rapidly metabolized and associates with the cholinesterase (inhibits) quickly. Data in Part
1 of this study (refer to MRID No..: 45184302) indicate that there is significant inhibition at dose levels of
0.12, 0.20 and 0.21 mg/kg even though there was no consistent indication of diazinon in the blood. Since
diazinon was not found in the blood (except for the highest dose administered), analysis of the blood
would not be a meaningful assessment for exposure to diazinon in either controlled experiments assessing
for exposure or in clinical situations where atiempts to identify the cause of poisoning in a patient.

3. Analysis of the urine for the metabelite G-27550

The metabolite G-27550 is chemically a relatively unique metabolite of diazinon and thus the
analysis of the urine for G-27550 might provide a useful index of exposure to diazinon. However, in this

3
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study only about 10% of the diazinon was recovered as metabolite G-27550 (expressed as diazinon
equivalents). In addition, there was little consistency in the time when this metabolite was excreted in the
urine and the mean data for each dose group had large standard deviations (please refer to the DER
attached). Lastly, there was poor quantitative agreement between the dose levels of 0.20 and 0.21 mg/kg.
Overall, the available data with this metabolite indicate that urinalysis for G-27550 would be a semi-
quantitative means of assessing exposure to diazinon.

4. Analysis of the urine for the metabolite DETP

The study report for the analysis of DETP was considered incomplete and additional calculations and
preparation of summary tables are necessary to more fully evaluate the significance of DETP in the urine
following oral administration of diazinon. Preliminary calculations indicate that there is 6.7 times as
much DETP as G-27550 for one individual. The additional calculations are needed to verify the
assumptions made in making this calculation and to determine if the group mean data also show a similar
disparity in the presence of these two metabolites.

"~ RRBII recognizes that the metabolite DETP may come from other pesticides and possibly other
* sources and may have limitations for use in clinical situations where the urine would be analyzed in an
attempt to determine the cause of poisoning. However, in closed experiments where the exposure to
other chemicals is limited, the urinary analysis of DETP may have advantages over the metabolite G-
27550. :
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Diazinon/2000

. Excretion of G-27550 and DETP in humans/oral exposure.
Reviewer: John Dohe

ReRegistration Branch II ‘/ 21 / °] 0 1 4 4 5 3

Secondary Reviewer: Steve Knizner _ Hfe4fer
ReRegistration Branch 111, HED 7509C

Study Type: Special Study - Human Pharmacokinetics - oral administration.

DP Barcode: D268244 ' Submission No.: S583763
PC Code: 057801

Test Material: Diazinon (stated as being 8% in epoxidized soybean oil - needs verification).
Citations:

Hughes, D.L. and C. Vaughn, 2000. A Randomized, Double Blind, Ascending, Acute,
Oral Dose Study of Diazinon to Determine the No Effect Level (NOEL) for Plasma and
RBC Cholinesterase Activity in Normal, Healthy Volunteers. Part B. Analysis of DETP
in the Urine. Covance Clinical Research Unit, Inc. Madison Wisconsin. July 25, 2000.
MRID No.: 45184303. (One Volume). Reviewed in Appendix L.

Wong, A. J. and G. D. Anderson 2000. A Randomized, Double Blind, Ascending,
Acute, Oral Dose Study of Diazinon to Determine the No Effect Level (NOEL) for
Plasma and RBC Cholinesterase Activity in Normal, Healthy Volunteers. Part C.
Analysis of Diazinon in Blood and G-27550 in Urine. Developmental Resources /
Clinical Support Department, Novartis Crop Protection, Greensboro, N.C. July 25,
2000. MRID No..: 45184304. (One Volume). Reviewed in Appendix L

In Life Phase: First volunteers started on July 28, 1998 and the last group of volunteers were
released from the study on October 22, 1998.

Executive Summary (prepared for the pharmacokinetic data only. A separate Executive
Summary will be prepared for the cholinesterase inhibition data). '

Blood and urine from the subjects (human males) dosed with placebo, or a single dose of
0.03, 0.12, 0.20, 0.21 or 0.30 mg/kg of diazinon was collected at selected intervals for up to 15
days. There were 12 subjects in the placebo group and 7 each in the groups dosed with diazinon
except for the dose level of 0.30 which had only one subject. The blood (MRID No.:
45184304) was analyzed for diazinon and the urine was distributed to two different laboratories
for analysis of the hydrolysis products of diazinon: DETP (diethylthiophosphate, MRID No.:
45184303) and G-27550 (6-methyl-2-(1-methylethyl)-4(1H)-pyrimidinone, MRID No.:
45184304). All analyses were by gas-chromatographic methods.

Blood. Diazinon was detected in blood only occasionally and the only time it was
considered meaningful was for the single subject dosed with 0.30 mg/kg with a detected level of
5.9 ppb diazinon at 4 hours after dosing. Nearly all other assessments (but with some

1
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Diazinon/2000 : Special Study: Excretion of G-27550 and DETP in humans/oral exposure.

exceptions) were indicated as being < 1.3 ppb or below the limit of detection.

" Metabolite G-27550. Urinary analysis for G-27550 indicated that only a mean of
10.7+4.7% in terms of diazinon equivalents of the administered dose was recovered from all
dosed subjects within 48 hours. There was 7.9£1.0, 11.3+2.7, 8.1+1.7, 13.4+5.3 and 25.3% total
recovery at 48 hours of diazinon equivalents as G-27550 for the groups dosed with 0.03, 0.12,
0.20, 0.21 and 0.30 mg/kg, respectively. Individual subjects ranged in total recoveries of from
5.8% to 25.3% of diazinon equivalents. There was very litile or no excretion after 48 hours.
Most of the excretion occurred within 24 hours and mean recoveries in micrograms for the 6-12
hour interval were 25.1+5.7, 150.1+53.5, 161.6+65.5 and 646.5+409.6 and 1,817.2 (one subject)
for the 0.03,0.12, 0.20, 0.21 and 0.30 mg/kg/dose groups, respectively. The large standard
deviations and the large difference between the groups dosed with 0.20 and 0.21 mg/kg indicate
the variability of the excretion for this interval. For some subjects the maximum excretion was
in the 0-6 hour interval for other subjects the maximum was in the 6-12 or 12-24 hour intervals.

Metabolite DETP. Urinary analysis generally indicated more of DETP than G-27550 on
a ppb basis and there was poor correlation between the peak time for excretion of G-27550 and
DETP. DETP appeared to bave a more uniform pattern of excretion with most subjects
excreting DETP in the first six hours postexposure. Calculations on the net recovery of DETP as
diazinon equivalents were not provided. The differences in the quantity and time course patierns
of G-27550 and DETP may relate to subsequent metabolism and mechamsm of excretion
differences between these two chemicals.

Conclusion. Overall, these data indicate that blood analysis for diazinon would notbe a
meaningful index of exposure to diazinon. They suggest that analysis of urine for G-27550
would be a semi-quantitative assessment of the exposure to diazinon. Additional calculations
are needed to further evaluate DETP as an index of exposure to diazinon.

Classification: This study is not being classified since there are no current guidelines for the
classification of studies using human subjects. Several study deficiencies were noted that will
have to be addressed by the registrant to resolve certain scientific issues for this study. Please
refer to the list of study deficiencies on page 10 of this DER.

Detailed Considerations
A. Treatment of the subjects.
Note: The information in this section (Part A) was obtained in MRID No.: 45184302,

I. Test material
Chemical: diazinon (O,0-diethyl O-(2-isopropyl-6-methyl-4-pyrimidinyl}-phosphorathioate).
Purity: 8% diazinon in epoxidized soybean oil.
Source: Page 25 of the study report indicates that the test material was provided by the
manufacturer (Novartis Crop Protection, Inc.)
There was no analytical report that verified the punty of the diazinon sample.
Lot: FL~981726 (batch 781/44)
Expiration Date:  July 15, 1999
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Diazinon/2000 - Special Study: Excretion of G-27550 and DETP in humans/oral exposure.
Storage:  Room temperature (15-30° C) protected from sunlight.
II. Vehicle

Material: Epoxidized soybean oil
Purity:  Not stated.

Lot: FL-981714 (batch A GML 152)

Storage: Room temperature

Note: Material was supplied by the sponsor and no details on the original manufacturer of the
vehicle were provided.

C. Test Subjects

Male human volunteers were the test subjects for this study. They were from 18t0 48
years of age and varied in weight from 64 to 99.5 kg and there were 10 individuals described as
Black and the other 31 were described as Caucasian. The original protocol included females but
no females were included in the actual experiment as per the instructions of the sponsor. A total
of 41 subjects were dosed (refer to Table 1) with either the placebo or one of the several doses of
diazinon using a system for graduated increase in the dose over the course of approximately 55
days. Two volunteers were treated on the first day of dosing with one being a Placebo and the
other the lowest scheduled test dose. When no reactions were noted, additional volunteers were
treated with the same dose the next day of dosing (not the next calendar day) and one other
volunteer was treated with the next higher dose until it was shown that at 0.30 mg/kg the
inhibition of cholinesterase was excessive and it was determined that no other volunteers should
be treated at this or higher levels. In this study the volunteers that were supposed to be treated
with the 0.30 mg/kg dose level were reassigned to be treated with only 0.20 mg/kg in order to
obtain statistical data for inhibition at that dose level. -
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Diazinon/2000 Special Study: Excretion of G-27550 and DETP in humans/oral exposure.

Table 1. Expéﬁmental Design and Diagram of the Ascending Dose Administration for the

Study with Human Volunteers.
-Day of Dosing (actual date in Parenthesis)
DoseLevel | First | Second | Thid | Fourth | Fifth Sixth
me/kg (8/5/98) | (9/9/98) | (9/16/98) | (9/23/98) | ©/30/98) | (10/7/98) | Total
“Pla-cebo” 1 2 - 1 2. 3 3 12

0.03 1 6 7
0.12 1 4 2 7
0.20 | 7 7
021 1 6 | 7
0.30 -1 1
Total 2 9 6 4 10 10 41/41

Termination | 8/20/98 | 9/24/98 | 10/1/98 | 10/8/98* | 10/15/98 | 10/22/98**

*One subject (#21, a placebo) withdrew on 10/1/98 for personal reasons unrelated to treatment.
** snbject (#40, 0.20 mg/kg/day) was listed as being retained on the study until 10/30/98.

In the above table, the day of dosing refers to the day each group was dosed and is not the
next day following the previous day of dosing. Table 2 of the study report (Volume 1) indicates
that the days of dosing were 8/5, 9/9, 9/16, 9/23, 9/30, and 10/7 (all in 1998) meaning that there
were intervals 35, or 7 days between the day of dosing. It should be noted that each subject was
kept on the study for 17 days including the two days prior to dosing with two exceptions. One
withdrew and another was retained for an additional week.

There was no table or other data presentation that indicated the exact amount of diazinon
administered to each subject. Thus, the dose levels administered are not verified. This is
considered a study deficiency.

B. Blood Plasma Analysis for Diazinon.

“Two 10 mL blood samples were taken by venipuncture at check in day (-2) and at 0 hour
(prior to dosing) and at 1, 2, 4, 6, 8, 12, 24 and 48 hours and on days 5, 8 and 15 for
determination of plasma diazinon concentrations (refer to page 36 of MRID No.: 45184302 for
description). The blood samples were sent to the Novartis Developmental Resources /Chemical
Support Department in Greensboro, North Carolina for analysis of diazinon.

The blood samples were analyzed for diazinon using the "Draft" Analytical method 522-
98 which was said to be validated separately under GLP standards. A description of this gas

4
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Diazinon/2000 Special Study: Excretion of G-27550 and DETP in humans/oral exposure.

chromatographic method with mass selective detection was provided in the report (refer to
Appendix II of the report). The method was described as having a lower limit of detection of
1.3 ppb of diazinon based on the lowest fortification level used in the recovery studies. Data
were presented that demonstrated that recoveries were 103.1 £ 15.3, 103.7+ 14.1, 104.0 £ 11.1
and 107.2 + 9.4 for samples at the 1.3, 5, 10 and 100 ppb fortification levels.

Table 5 (attached, photocopied from the study report) indicates that for almost all of the
samples assessed the individual recoveries were < 1.3 ppb. The only times where appreciable
diazinon (reviewer's discretion) was detected in the plasma were for the single volunteer (subject
# 29) dosed with 0.3 mg/kg and the level was only 5.9 and 1.4 ppb at 4 hours and at 6 hours
respectively. All other assessment times for this subject were < 1.3 ppb. Subject #32 who
received 0.20 mg/kg had readings of 1.9 and 3.0 ppb at 1 and 4 hours but was < 1.3 ppb at all
other times including the 2 hour assessment. Although these may be real, it is considered

“unlikely that the blood level of diazinon would be higher at 4 hours than at one hour for this
individual and the result is questionable and not supported by other individuals. There were
several other incidences of detection that were >1.3 but < 3 ppb and these occurred in the first
several hours following treatment (with at least one exception).

Conclusion. The analysis of the blood plasma for diazinon indicates that generally the level of
diazinon was below the limit of detection of 1.3 ppb. Occasionally assessments that were > 1.3
ppb did not exceed 5.9 ppb were noted. Thus, blood analysis for diazinon would not be a
meaningful index of exposure to diazinon since there is substantial inhibition of plasma ChE at
dose levels that do not have detectable levels of diazinon in the blood. Note. The review
analysis for the inhibition of blood cholinesterase is being presented in a separate DER.

C. Urinary Analysis for Diazinon Metabolites.

Urine was collected during the time intervals on day -2 (prior to dosing), and at 0 to 6, 6
to 12, 12 to 24 and 24 to 48 hours post dose and for a 24 hour period on days 4, 7 and 14. The
. urine was separated into two portions and one portion was sent to the Novartis Developmental
Resources/Chemical Support Department in Greensboro, N.C. for analysis of the metabolite G-
27550 and the remainder was sent to the Covance Laboratories in Madison, Wisconsin for
analysis of DETP. It was not specifically stated if the urine was equally distributed to each
laboratory. ’

C-1. G-27550 (6-methyl-2-(1-methylethyl)-4(1H)-pyrimidinone).

The urine samples were analyzed for the diazinon metabolite G-27550 by the "Draft”
Analytical Method 633-98° which was described in the report. This method which was said to
be validated under GLP, utilized gas chromatography and mass selective detection. The lower
limit of detection was 1.0 ppb of metabolite G-27550. Table 2 of the study report indicated that
recoveries of 97.1 £ 22.2, 93.5 £ 20.0, 93.2 £ 15.8, 86.0 (no standard deviation reported, only
one sample analyzed) and 83.5 + 0.7 percent were obtained for samples fortified with 1, 10, 100,

5
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Diazinon/2000 Special Study: Excretion of G-27550 and DETP in humans/oral exposure.

200 or 500 ppb metabolite G-27550. It is noted that samples of 1, 10 and 100 ppb all have large
(15.8% to 22.2%) standard deviations indicating poor precision in this range. :

Tables 6 and 7 (attached, photocopied from the study report) indicate the recovery of
metabolite G-27550 from the urine of the subjects on this study. Table 6 illustrates the actual
recovery in ppb and the amount in total pgrams. Table 7 illustrates the recovery in terms of the
percent of diazinon theoretically’ administered to the subjects and the percent G-27550 is in
diazinon equivalents. Tables 6 and 7 show that by day 4 post treatment essentially no more
metabolite G-27550 was excreted in the urine although there is an occasional indication of
detection which may or may not be experimental artifact.

The mean recoveries in terms of diazinon equivalents for the 0-6, 6-12, 12-24 and 24-48
hour intervals were 2.6 + 0.9%, 4.4 +4.3%, 2.6 + 1.2% and 1.3 + 0.7% respectively.
Maximum excretion occurred for some subjects during either the 0 to 6 (i.e. subjects 19 and 41),
6 to 12 (most subjects) or 12-24 (i.e. subjects 9, 17, 18 and 40) hour collection intervals (see
table). Thus, the excretion pattern with respect to time was variable among the many volunteers.

Study report Table 7 (appended) indicates that the recovery of G-27550 (expressed as
diazinon equivalents) in the urine varied from a low of 5.8% (subject #33 who received a dose of
0.20 mg/kg) to a high of 25.3% (subject #29 who received the highest dose) and the mean
recovery was 10.7 + 4.7% for all dosed subjects. Table 7 also allows the calculation of the total
recovery of G-27550 for each subject as well as group mean recovery. The relationship between
the amount of diazinon administered (assuming that the nominal dose approximates the dose
actually administered) and total recovery (0-48 hours) as metabolite G-27550 does not show a
close relationship {compare the two columns labeled Achieved and Expected in Table 2).

!The dose of diazinon in pgrams is called theoretical because it appears to be based on combining the
subjects weight with his nominal dose. There is no evidence that this figure is based on an actual amount of
diazinon weighed out and administered to the subject. Note: Since a nominal dose was factored with a absolute

value (the weight of the subject) the term theoretical dose is considered appropriate.

6
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Diazinon/2000 Special Study: Excretion of G-27550 and DETP in humans/oral exposure.

Table 2. Urinary metabolite G-27550 data following administration of diazinon.

mg Total G- Multiple Multiple Total
Dose diazinon* | 27550 ugm Percent Achieved Expected Recovery***
0.03 2465+169 8640 3.5% (DH** (1H** 7.9%
0.12 9135£1528 515x153 5.6% 5.9 4 11.3%
0.20 15729+1333 641175 4.1% 7.5 6.7 8.1%
0.21 158524215 1051416 6.6% 12.2 7 13.4%
0.30 . 21,360 2698.9 12.6% 314 10 25.3%._

Note subject #29 who is the only subject dosed with 0.30 mg/kg. *The dose in mg/subject that was theoretically
administered to each subject. This is apparently devived by combining the weight of the subject with his nominal

~ @bse and not the actual weight of the diazinon administered. ** Assigned-as. *** Total recovery as-diazinon
equivalents

The recovery is said not to have a close relationship because it would be a reasonable
expeciation, but not a definite correlation, that there would be an approximate linear relationship
between the amount of diazinon administered (dose) with the amount of G-27550 in the urine.

In particular, the dose of 0.20 mg/kg should have only slightly less than the dose of 0.21 mg/kg
whereas the 0.21 mg/kg dose group has 64% more (1051/641 x 100 = 164% or 64% higher).
The data from the 0.30 mg/kg dose level is less reliable since only one subject was dosed but
shows over three times as much as predicted.

DETP (diethylthiophosphate).

DETP was assessed for in the urine by a gas chromatographic method that utilized flame
photometric detection and this method was said to have been validated under GLP. The lower
limit of detection was said to be 10 ng/mL (approximately 10 ppb). There was no table of
recovery data presented although a reference was made to there being average recoveries of 70 to
120%.

There was no summary table for the results as was presented for the G-27550 metabolite.
Table Al was prepared by this reviewer to illustrate the findings of the analysis of DETP in the
urine and in some cases to compare these data with the results of the analysis of metabolite G-
27550. Since the metabolites G-27550 and DETP represent the hydrolysis products of diazinon,
it would be expected that the peak time of excretion for each metabolite would be similar and
that there would be a reasonable proportion for each metabolite at each time unless there were
major differences in the means by which each is excreted via the kidney. Since in the several

N
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Diazinon/2000

Special Study: Excretion of G-27550 and DETP in humans/oral exposure.

comparisons (selected at random except for subjects #29 and # 30) made there was very poor
correlation between the time for peak excretion of each metabolite and/or a proportional
relationship at a given time interval.

It is noted that on a ppb basis there seems to be more of the metabolite DETP than

metabolite G-27550. Calculations on the conversion of the data in ppb of DETP in the urine to

total pgrams of DETP recovered were not provided by the sponsor as they were for the
metabolite G-27550. Using the urinary volume for each subject as provided in Table 7 (it is

assumed that this volume is the total volume for each subject) for the metabolite G-27550, some
calculations on the recovery of DETP were made and an analysis for subject # 39 is as follows:

Table 3. Urinary DETP data and comparison with urinary G-27550 data. - for subject # 39.

Interval Urine Volume ppb DETP pg DETP pg G-27550* Ratio**

0-6 650 4490 2,918.5 178.8 16.3 -
6-12 710 755 536.1 157.6 34
12-24 400 664 265.6 144.8 1.8
24-48 770 1224 172.5 83.9 2.1
Total ' 3892.7 565.1 69

*Data for G-27550 are from Table 6 of MRID No.: 45184304,
+* Ratio of urinary DETP to urinary G-27550.

The ratio of DETP to G-27550 for total recovery is 6.9/1 verifying that much more DETP
is excreted than the metabolite G-27550 for this subject #39. The mean data for DETP recovery
needs to be calculated by the registrant in order to complete this analysis to determine more
clearly the relationship between excretion of DETP and G-27550.

Table 1A also shows that metabolite DETP was nearly completely excreted before the
24-48 hour interval. Maximum excretion appeared to be in either the 0-6 hour interval for most
subjects or the 6-12 hour collection interval for a few others. Never in the 12-24 hour interval as
it was for the G-27550 metabolite for some subjects.
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Diazinon/2000 Special Study: Excretion of G-27550 and DETP in humans/oral exposure.

Conclusions - Analysis of the Urine for Diazinon Metabolites.

Correlation of the Urinary Excretion of DETP and G-27550. In general, the results of
the analysis of the metabolites G-27550 and DETP are not as consistent with one another as
would be expected. Since G-27550 and DETP are the hydrolysis products of diazinon when
diazinon is hydrolyzed the result should be equimolar amounts of each metabolite and there
should have been a correlation between their content in the urine and the maximum time for
excretion would be expected to be similar. There appears to be more of the DETP metabolite
based on both tabulated ppb data and calculation of the quantity based on urine volume for one
subject. Major differences in the extent of their subsequent metabolism once formed and the
mechanisms for their excretion may explain these discrepancies. It is possible that each
metabolite, but especially G-27550, may be further metabolized to other metabolites (conjugates
etc.). If this is the case, the registrant should have explained these phenomena and attempted to
account for the discrepancies in the resuits of the analysis of each metabolite.

Total Recovery. The total recovery for the G-27550 metabolite for up to 48 hours
postdosing was only about 10.7  4.7% of the administered dose (mean for all subjects receiving
diazinon). Individual subjects ranged from a low of about 5% to a high of about 25%. Since
there was no more excretion following the first 48 hours up to 15 days postdosing, it means that
about 90% of the administered dose of diazinon was unaccounted for when metabolite G-27550
is used to assess for initial exposure to diazinon. There was also considerable variability in the
time of peak excretion of G-27550. Thus, analysis for G-27550 may not be representative of the
total or most appropriate assessment of excretion of diazinon administered even though it is
considered to be a unique diazinon metabolite. Although G-27550 does have unique chemical
properties that indicate that it would come from diazinon, its presence in the urine would have to
be back extrapolated by a factor of 0.1 (or 10 times) to arrive at an approximation of diazinon
originally administered. Another factor adding 0 the uncertainty of G-27750 as an index of
exposure to diazinon is the large standard deviations for recovery.

Assessment of the metabolite DETP may be a better index of the exposure to diazinon
based on preliminary calculations which indicate much more (i.e. 6.9 times as much, see Table 3
above) of this metabolite and a more uniform excretion pattern was noted. In particular, most
subjects excreted maximum amounts of DETP in the first six hours postexposure. However,
extensive additional calculations of the data would be required to make a more meaningful
assessment of this issue. It must also be considered that DETP may not be the most appropriate
metabolite for actual or practical field trials not having controlled exposure to diazinon only,
since DETP may come from other sources besides diazinon. However, in closed systems such as
a biomonitoring study, exposure to other potential sources of DETP can be regulated. The
resolution of the most appropriate metabolite for assessing for diazinon exposure could not be
derived from this study alone. This study does, however, raise concerns for the selection of G-
27550 as the most appropriate metabolite for assessing exposure to diazinon.

)
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Diazinon/2000 Special Study: Excretion of G-27550 and DETP in humans/oral exposure.

Classification

This study is not being classified since there are no current guideline for the classification
of studies using human subjects. Several study deficiencies were noted that will have to be
- addressed by the registrant to resolve certain scientific issues for this study.

Study Deficiencies.
A. Deficiencies considered critical to acceptability of the study.

-~ -There was 1o analytical report that verified the concentration of the diazinon in the
epoxidized soybean stock sample. The registrant needs to provide verification of the purity of
the diazinon used in this study as well as verification that the stock sample was 8% diazinon.

~There was no table or other data indicating the exact amount in grams of diazinon
actually given to each individual. Such a table will have to be presented to validate that the
individual subjects received their prescribed dose. This comment is considered critical to the
acceptability of the study on technical grounds. -

Other Comments

" 1. The analysis of the data for the urinary analysis of DETP is considered incomplete and
additional calculations converting the ppb data into recovery data in terms of pgram equivalents
of diazinon should be provided by the sponsor.

ii. The registrant needs to provide a comparative analysis of both the DETP and G-27550
urinary data and explain why there is no correlation between the two when a correlation relative
to the proportion of each metabolite to the other should exist and the same pattern with respect to
time of maximum excretion would also be expected to exist. .

In particular, the analysis for the metabolites in the urine that result from the hydrolysis of
diazinon indicated only 10.7 + 4.7% mean recovery based on the pyrimidinone metabolite G-
27550 for all subjects dosed with diazinon. An explanation that accounts for the balance or
approximately 90% of the administered dose needs to be provided by the registrant. For .
example, are there data which show that the metabolite G-27550 is further metabolized and all of
these subsequent metabolites are excreted.

iii. No females were included. The absence of females in this study is probably justified since
it is difficult to include females in such studies because of possible effects on fetuses. Thus, the
data generated reflect the excretion pattern of diazinon metabolites G-27550 and DETP in males
not females. This may be acceptable unless review of the animal or any other data indicate sex
differences in the pharmacokinetics of diazinon that would impact the utilization of the data from
this study for risk assessment purposes for unique situations involving females. No reply from
the registrant is requested or expected for this comment.

10
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Table Al. Analysis of metabolite DETP in the urine for all subjects and comparison with
metabolite G-27550 for randomly selected subjects.

Subj. | 0-6hr 6-12hr | 12-24hr 24-4!5: hr Comments o
0.03 mg/kg Dose Group
(Note: Data are in ng DETP/mL urine or ppb. Data in second row, when present, are for G-27550.)
I 316 395 104 11
3 958 795 88.4 18.4
4 399 175 94.3 < _
5 936 | 310 95.4 18.3 Poor correlation between peak times for DETP and G-27550.
- 42 43 80 9.4 : :
7 388 197 43.5 <
8 90.7 260 25 16.4
9 363 208 382 12.6
0.12 mg/kg Dose group
10 3200 1965 197 389 One of most sensitive and has highest for group for DETP.
12 965 439 153 353 One of most sensitive but lowest for group for DETP
15 | 2050 | 328 | 945 <
16 | 843 314 . 216 <
17 1470 1670 804 197
18 680 974 256 26.6
19 271 521 111 35.2
Ave. 1354+ 762 234+ 224 Mean has very large standard deviation. Thus, much
995 738 262 17 variability. Most excretion in first 6 hours in 5 of 7 subjects.
0.21 mg/kg Dose Group |
13 4670 1680 316 <
22 2190 7160 263 53.2 One of the least sensitive but has average DETP.
23 2070 824 220 | 30.1
25 3080 1030 323 67.5

11
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Diazinon/2000 Special Study: Excretion of G-27550 and DETP in humans/oral exposure.
Subj. | 0-6hr 6-12hr | 12-24 hr | 24-48 hr Comments
27 7240 1610 330 61.8 -
28 1770 “ 1310 783 71
30 322 289 161 46.6 Very low DETP but no unusual sensitivity.
127 169 144 62 Seems low in both DETP and G-27550.
Most excretion in first 6 hours in 6 of 7 subjects.
0.20 mg/kg Dose Group
32 2810 2130 963 61 | Poor correlation between peak times for DETP and G-27550.
117 508 687 125
33 3370 1170 144 473 Poor correlation between peak times for DETP and G-27550.
130 230 ns 33 ‘
35 4070 933 1390 74.7 One of the least sensitive but with average DETP.
37 1840 782 276 76.1
39 4490 755 - 664 . 224
40 2170 397 173 19.1
41 2280 4090 502 81.8 Poor correlation between peak times for DETP and G-27550.
639 698 533 84
Mean | 3004+ 1465+ 445+ 83+ Mean has very large standard deviation. Thus, much
1008 1279 293 66 variability. But most excretion in the first 6 hours in 6 of the
’ 7 subjects . . .
0.30 mg/kg Dose Group
29 3590 3860 479 74.4 Poor correlation between peak times for DETP and G-27550.
403 858 878 281

Data are from 51 to 63 of MRID No.: 45184303 for DETP metabolite and From Table 6 of MRID No.: 45184303 for the
Data for G-27550 when presented are in the second row within the row for each subject.

G-27550 metabolite.

12
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