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GENERAL INFORMATION
Substance Tested
(Intravenous Administration): Acetic acid, lead(2+) salt, trihydrate
Synonyms/Codes: H-20202
Aldrich Cat. No. 31,651-2
Lot #KY08221CY
Lead acetate trihydrate
Lead(II) acetate trihydrate
Lead acetate
Acetic acid, lead(2+) salt
Haskell Sample No.: 20202
Purity: 99.999%
C.AS. Registry No:  6080-56-4
Substance Tested
(Oral Administration): Soil, from former DuPont Works,
Washington State, contaminated
with lead
Synonyms/Codes: H-20204
Soil contaminated with approximately
1,000 ppm lead from former DuPont
‘Works in Washington State
Soil contaminated with approximately
1,000 ppm lead from Washington State
Soil with lead
Haskell Sample No.: 20204
Purity: N/A
C.AS. Registry No.: None Available

Sponsor:

Sponsor Contact:

Corporate Remediation Group of
DuPont Chemicals ‘

E. I du Pont de Nemours and Company

Bellevue Corporate Center '

Wilmington, Delaware 19809

Timothy S. Bingman, D.A.B.T.
(412) 257-7761
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GENERAL INFORMATION (Continued)

Study Initiated/Completed:  05-17-93 / 12-09-93

Experiments Initiated /Completed: Rats
5-18-93/5-28-93 (Acutel.V.)
6-08-93/6-18-93 (Acute Oral)
5-18-93/6-28-93 (Subchronic Feed & LV.)
6-08-93/7-19-93 (Subchronic Feed & Oral)

Microswine
8-10-93/8-2093 (AcuteLV.)
8-06-93/8-16-93 (Acute Oral)
6-12-93/7-23-93 (Subchronic Feed & 1.V.)
6-15-93/7-26-93 (Subchronic Feed & Oral)
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SUMMARY

Objectives of this study were:
* to determine the absolute bioavailability of lead in test soil,

¢ to determine if subchronic exposure to lead-contaminated soil influences
lead bioavailability, and
¢ to compare the bioavailability in two model species (rat and 1m<:rosw1ne)
The bioavailabilities of both a single dose (acute) and a single dose after feeding for
30 consecutive days (subchronic) were determined.

For single-dose (acute) administration, 5 male juvenile microswine and 25 male
juvenile rats were each gavaged with test soil (17 g soil/microswine, 1 g soil/rat).
Six additional microswine and 25 additional rats were each given a single
intravenous injection of lead acetate solution containing a lead dose equivalent to
that of the gavage dose.

For the subchronic part of the study, 12 male microswine and 50 male rats were
provided with optimized diets of approximately 340 g/microswine/day or
21.5 g/rat/day of a special purified diet mixed with test soil (5% w/w) for

30 days. Microswine and rats were then each divided into two groups of equal
size and given either a single intravenous or oral (gavage) dose.

Blood was drawn from both groups of microswine and rats at 0.5, 1,2, 4, 8, 12, 24,

48,72,96, 120, 144, 192, and 240 hours after dosing. The blood samples were
analyzed for lead content, and the absolute bioavailability was determined as the
ratio of the area under the blood-lead versus time curve (AUC) for the oral.
/intravenous groups.

Findings from this study were:

» Differences between AUCs of the gavage group and the intravenous
group were statistically significant in the acute rat and microswine
groups.

* Differences between AUCs of the gavage and intravenous groups were
significant in the subchronic rat groups but not the subchronic microswine
groups. However, assessment of bioavailability after subchronic exposure
appeared to be inaccurate due to the apparent confounding effect of
bioaccumulation of lead in blood.

* Single-dose rats absorbed only 4.14% of the lead dose while the single-
dose microswine absorbed 20.90%.

DUP040000528
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* Absolute bioavailability results were:

acute rats 4.14%
subchronic rats 27.83%
acute microswine 20.90%
subchronic microswine 47.13%

In conclusion, based upon (1) the fact that microswine appear to provide a more
conservative estimation of bioavailability than rats, and (2) the difficulty in
interpreting subchronic data due to bioaccurmnulative effect, acute administration
to microswine appears to be the most appropriate model for lead bioavailability
in children. ' v
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INTRODUCTION

Recently, DuPont conducted a study aimed at developing a suitable animal
model for determining site-specific bioavailability of lead-contaminated soil.

The initial phase of the study, performed previously, was designed to establish
the proper dose levels to be used in subsequent phases. Results from this
previous phase indicated that subsequent testing should be performed using diet
formulations containing 5% of lead-contaminated soils with lead concentrations

ranging between 375 and 1500 mg/kg.(1)

A second phase of the study, which is the subject of this report, was designed to
establish the absolute bicavailability of lead from the site's soil in both rats and
microswine using either single dose or subchronic dosing followed by single-
dose exposures.

Rats and microswine were used in order to choose the correct animal model in
the conduct of experimental investigation for the purpose of understanding
relevance to humans. Weis and LaVelle(?) summarized the considerations to be
addressed when choosing an animal model to determine the bioavailability of
lead.

OBJECTIVE

The objective of the study was to determine the absolute oral bioavailability of
lead from soil in rats and microswine following a s1ng1e oral (gavage) dose.
Absolute oral bioavailability is also to be determined in these species following a
subchronic exposure to lead-contaminated soils that are mixed with feed. These
results will assist development of a site-specific clean-up goal by providing soil-
specific data on gastrointestinal absorption. '

MATERIALS AND METHODS

The original protocol and protocol amendments are in Appendix A.

A. Test Substance

Lead acetate trihydrate was supplied by Aldrich, Milwaukee, Wisconsin, and
assigned Haskell sample number 20202. The lead-contaminated soil (lead /soil)
was supplied by the sponsor and assigned Haskell sample number 20204.

- 14- DUP040000534
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Characterization and mineralogy data of the lead/soil are maintained by the
sponsor.

B. Test Species

Ninety juvenile male Crl:CD®BR rats, born approximately 4/19/93, were
received from Charles River Laboratories, Inc., Kingston, New York, on5/11/93.
On 5/12/93, these male rats weighed between 33.3 and 65.4 g. Sixty additional
juvenile male Crl:CD®BR rats, born approximately 5/10/93, were received from
Charles River Laboratories, Inc., Kingston, New York, on 6/01/93. On 6/02/93,
these additional male rats weighed between 34.6 and 58.2 g. The Crl:CD®BR rat
was selected on the bases of extensive experience with this strain and its
suitability with respect to hardiness, longevity, sensitivity, and low incidence of
spontaneous disease.

Twelve juvenile male Yucatan microswine, born approximately 4/24/93, were
received from Charles River Laboratories, Inc., Windham, Maine, on 6,/03/93.
On 6/04/93, these male microswine weighed between 3795 and 7008 g. Twelve
additional juvenile male Yucatan microswine, born approximately 6/22/93, were
received from Charles River Laboratories, Windham, Maine, on 7/29/93. On
7/30/93, these additional male microswine weighed between 3843 and 7688 g.
The male Yucatan microswine was selected on the bases of its low body weight,
its reported suitability as a model of soil-lead ingestion by children, and its
suitability with respect to longevity, hardiness, sensitivity, and low incidence of
spontaneous disease.

C. Animal Husbandry

During the pretest period, rats and microswine were housed according to the
Guide for Care and Use of Laboratory Animals.®) After assignment to groups, rats
and microswine were housed in stainless steel cages. Rat cages were suspended
above cage boards; microswine cages were bedded with recyclable,
biodegradable shredded paper (Enviro Dri). To improve housing conditions,
microswine were provided with recreational equipment (balls) in their cages and
occasionally rewarded with Oreo® cookies.

Animal rooms were targeted at a temperature of 23+2°C for rats and 25+2°C for
microswine and a relative humidity of 50+10%. On two occasions, the relative
humidity of rooms housing rats was beyond 60%; however, these deviations
were brief and did not affect the study. Animal rooms that housed rats were
artificially illuminated (fluorescent light) on a 12-hour light/dark cycle. Animal
rooms that housed microswine were artificially illuminated (fluorescent light) on

-15 =
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a 12-hour light/dark cycle with addmonal natural light entering through a
window at one end of the room.

Haskell Laboratory has an animal health monitoring program which consists of
periodic food analysis for contaminants and sampling freshly washed cages and
cage racks for bacteria. The program is monitored and administered by the
laboratory veterinarian; data are maintained separately from study records. All
parameters were found to be within acceptable ranges. -

Dosing solutions, prepared diets, components of diets, deionized water, Oreo®
cookies, and microswine bedding were analyzed for lead content by DuPont
Chemicals at DuPont Chambers Works, Deepwater, New Jersey.

D. Pretest Period

Rats and microswine were quarantined for atleast six days. During the pretest
period, rats were fed an optimized diet (once per day) of Purina® Certified
Rodent Chow® #5002 meal (PCRC) and transferred gradually to Teklad basal
mix (95%) for rats (TD 92242) combined with sucrose (5%; sucrose obtained from
Acme Markets, Inc.). Microswine were fed an optimized diet (once per day) of
microswine diet (Charles River) and transferred gradually to Teklad basal mix
(95%) for microswine (TD 93034) combined with sucrose (5%). For rats and
microswine, transfer to Teklad basal mix and sucrose was completed by the fifth
day of quarantine. Rats and microswine were provided deionized water ad
libitum.

Rats and microswine were weighed three times during the quarantine per1od
and observed daily with respect to eating habits, weight gain, and any signs of
disease or injury. One microswine (Pretest ID #6) was sacrificed in extremis
because of loss of appetite and, consequently, severe weight loss; no signs of
infectious disease were found at necropsy.

E. Assignment to Groups and Study Start
After the quarantine period, rats and microswine were grouped as follows:

¢ 50 of the 90 rats received on 5/11/93 were selected for study use on the
bases of adequate body weight gain and freedom from any clinical signs
of disease or injury. The selected rats were divided by computerized,
stratified randomization into two groups of 25 rats each. These groups
were designated as Groups I and III. The remaining 40 rats were removed
from the room and used on other studies.

- 16 =
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e 50 of the 60 rats received on 6/01/93 were divided by computerized,
stratified randomization into two groups of 25 rats each. These groups
were de51g11ated as Groups I and IV. In addition, due to a technical error,
5 of the remaining 10 rats were randomly selected to be bled for the 12-
hour timepoint for Group I. The remaining 5 rats were removed from the
room and used on other studies.

e all of the microswine received on 6/03/93 were divided by computerized,
stratified randomization into two groups of six microswine each. These
groups were designated as Groups V and VIL

® the remaining 11 (of 12) microswine received on 7/29/93 were divided by
computerized, stratified randomization into one group of six microswine
(designated as Group VI) and one group of five microswine (designated as
Group VIII). In addition, one microswine from each group was fed one
hour before dosing; data from these animals are presented separately (at
the end of Section C.2).

Groups of rats and microswine were exposed to lead in the following manner:

Approximate Days Fed Composition
Group Experiment  AgeatStartof LeadinDiet Dosing of Dosing
Number . Species  StartDate Experiment(days) Before Dose Method i

I ‘Rat 5/18/93 29 0 (Acute) LV. Lead Acetate

1 Rat 6/08/93 29 0 (Acute) Oral  Lead in Soil

m Rat 5/18/93 29 30 (Subchronic) LV. Lead Acetate

v Rat 6/08/93 .29 ... 30(Subchronic) Oral Lead in Soil

Y% Microswine 6/12/93 49 30 (Subchronic) LV. Lead Acetate

VI  Microswine 8/10/93 49 0 (Acute) LV. Lead Acetate

VI  Microswine 6/15/93 52 30 (Subchronic) Oral Leadin Soil
vl

Microswine 8/06/93 45 0 (Acute) Oral  'Lead in Soil

F. Diet Preparation, Administration, and Sampling

Subchronic rats and microswine, designated to be fed at least 30 days prior to
dose administration, received diets containing test soil contaminated with
approx1mately 1,000 ppm lead. Diets were prepared by combining Teklad basal
mix for the particular species with the lead-contaminated soil. The basal mix was
designed for use at the 95% level, in conjunction with 5% of the test substance (or
sucrose). These ingredients were mixed in a high-speed mixer for three minutes.

On the day of dose administration and until sacrifice, rats and microswine
received diets containing sucrose. Diets were prepared by combining Teklad
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basal mix (95%) for the particular species with sucrose (5%). These ingredients
were mixed in a high-speed mixer for three minutes.

All diets were refrigerated until used or discarded.

Durmg the study, rats were provided approximately 21.5 g/day of test diet and
microswine were fed approximately 340 g/day of diet. Rats and microswine
were provided deionized water ad libitum.

Prior to the start of any of the experiments (5 /17/93), samples were collected
from the top, middle, and bottom of the mixing bowl containing diet prepared
with lead/soil. These samples were analyzed to measure concentration and
homogeneity.

Due to a technical error, samples from feed jars were not collected and sent for
analysis of lead concentration. Because the samples collected from the mixing
bowl were found to be at the proper concentration and homogeneously mixed
(see Results and Discussion) and because the lead in the samples used in this
study was not expected to degrade, this did not affect the integrity of the study.

G. Dose Preparation, Administration, and Sampling

Oral Dose. Rats designated for oral (gavage) administration (acute or
subchronic) received a 2.0 ml suspension of test soil (containing approximately
1,000 ppm lead) and deionized water. Each rat received approximately 1 g test
soil within the 2.0 ml dose. Microswine designated for oral (gava_ge)
administration (acute or subchronic) received a 30.0 ml suspension of test soil
(contammg approximately 1,000 ppm lead) and deionized water. Each
microswine received approximately 17 g test soil within the 30.0 ml dose. For
rats and microswine, the suspension was constantly stirred until all ammals were
dosed.

Oral dosing suspensions were analyzed for lead concentration and the measured
values were used for calculating lead bioavailability (Table 1). Due to an error,
oral dosing suspensions from the rat subchronic groups were not sent for
analysis.

Intravenous Dose. Rats and microswine designated for intravenous
administration (acute or subchronic) received a 0.1 ml solution of lead acetate
and sterile water. The solution was prepared to contain a lead dose equivalent to
that contained in the oral (gavage) dose for each species. Rats were dosed
intravenously via the tail vein; microswine were dosed intravenously via the ear
vein.
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Intravenous dosing solutions were analyzed for lead concentration and the
measured values were used for calculatmg lead bioavailability (Table 1). Due to
an ertor, intravenous dosing suspensions from the rat subchronic groups were
not sent for analysis.

- H. Blood Sampling

Approxnnately 0.1-0.2 ml of rat venous blood and approximately 0.2-0.5 ml of
microswine venous blood were drawn from designated animals at 0.5, 1,2, 4, 8,
12,24, 48,72, 96, 120, 144, 192, and 240 hours after dosing. At each timepoint, all
microswine were bled; however, only four or five rats were bled at each
timepoint. The groups of 25 rats were randomly divided into five subgroups of
five rats each. Each subgroup was bled at two or three non-consecutive
timepoints. Because of a death and a tail injury during the first day of bleeding,
two subgroups within Group Il had only four rats (see Body Weights, Clinical
Observations, and Mortality section).

Due to an error, no blood was collected from rats at 12 hours after the oral
(gavage) dose. In order to analyze blood at this timepoint, five rats were
randomly selected from those not originally de31gnated for use on the study.
These rats were bled, dosed orally, and bled again 12 hours later.

All blood samples were stored at 4°C and sent to DuPont Chambers Works for
analysis.
1. Body Weights, Clinical Observations, and Mortality

All rats and microswine were weighed and carefully examined for clinical signs
twice each week.

During the bleeding procedure for Group III (subchronic intravenous group),
one rat was accidentally killed and a second rat, which sustained a tail injury,
was removed from the study.

J. Food Consumption and Intake of Test Substance
The amount of food consumed by each rat or microswine fed for 30 consecutive |

days was determined weekly. From these values and body weigh data, intake of
the test substance was determined.
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K. Sacrifice of Animals

At the end of the experiment, rats bled at 240 hours after dose administration
were humanely euthanatized by carbon dioxide asphyxiation, then dissected.
The liver and femurs from rats that were dosed at study start were collected,
weighed, and frozen. The liver, kidneys, femurs, spleen, and brain from the -
subchronic rats were also collected, weighed, and frozen. Tissues, other than
blood, collected at the time of sacrifice were stored for potential future analyses.
Analyses of these tissues is not part of this projéct.

At the end of the experiment, all surviving microswine were weighed, humanely
euthanatized by intravenous injection of Euthanasia-V solution, then givena
gross pathological examination. The livers and femurs from microswine that
were dosed at study start were collected, weighed, and frozen. The liver,
kidneys , femurs, spleen, and brain from the subchronic microswine were
collected, weighed, and frozen. Tissues, other than blood, collected at the time of
sacrifice were stored for potential future analyses. Analyses of these tissues is
not part of this project.

L. Data Analysis

Blood lead concentration was analyzed by graphite furnace atomic absorption
spectroscopy (GFAA) at DuPont Chambers Works, Deepwater, New Jersey.
These concentrations were used to calculate AUC (area under blood
concentration versus time curve) and the absolute oral bioavailability of lead.

Mean body weights body weight-gains, and food consumption were analyzed
statistically using the One-Way Analysis of Variance and Dunnett's tests. Blood
lead concentrations from rats were analyzed statistically using nonlinear
regression analysis. Blood lead concentrations versus time curves (AUCs) from
microswine were analyzed statistically using the Student t-test. Statistical
significance was judged at alpha = 0.05.

RECORDS AND SAMPLE RETENTION
All original records are retained at Haskell Laboratory, Jackson Laboratory

(DuPont Chambers Works), or at the Records Management Center, E. I. du Pont
de Nemours and Company, Wilmington, Delaware.
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RESULTS AND DISCUSSION
A. Diet Samples

Samples of diet containing lead-contaminated soil were collected at the time the
diet was prepared to verify concentration and homogeneity. Homogeneity in the
diet was evaluated by calculating the coefficient of variation (C.V. = standard
deviation/mean x 100) of the average concentrations measured in sam_ples
collected from the top, middle, and bottom of the mixing vessel.

For the rat diet, the mean + standard deviation of the homogeneity values
expressed as the percent of nominal were: 84.66 + 6.43,9045.29, and 74+2, for the
top, middle, and bottom samples, r,espe.ctively. The C.V. was 9.8% (Table 2).

For the microswine diet, the mean + standard deviation of the homogeneity
values expressed as the percent of nominal were: 89.46+3.26, 87.4+3.55, and
94.2+6.88, for top, middle, and bottom samples, respectively. The C.V. was 3.85%
(Table 3).

The measured concentration of lead in the bottom samples of the rat diet were
lower than expected. However, since the C.V. was less than 10%, the diet
mixture was considered homogeneous. (Historical data at Haskell Laboratory
indicates that homogeneous diets yield a C.V. of 10% or less.) There were no
apparent differences between the top, middle, or bottom samples in the
measured concentrations of lead in the microswine diet nor between the top and
middle samples of the rat diet, demonstrating that the mixing conditions resulted
in a homogeneous distribution of lead in the diets.

Stability testing of the soils were not performed. U.S. EPA Publication SW-846,
Methods for the Analysis of Solid Waste, specifies a holding time for solid material
samples of six months with proper refrigeration for samples being analyzed for .
lead. Since the lead in the samples used in this study was not expected to
degrade during the study period, stability testing was not necessary.

Samples of Teklad basal mix (rat and microswine), sucrose mixed diets, sucrose,
Oreo® cookies, swine bedding, deionized water, and lead-contaminated soil were
also analyzed. Results are provided in Table 4. Results of these analyses
demonstrated that the nominal 1,000 ppm soil was actually 840.9 ppm and no
lead was present in the other samples.

B. Dosing Solutions

Dosing solutions were analyzed and the measured lead concentrations were used
to calculate the bioavailability of lead. Results are provided in Table 1.
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C. Blood Lead Concentrations, Area Under the Curve, and
Absolute Bioavailability

Mean blood lead concentrations are listed in Tables 5-8. Individual animal blood
lead concentrations before dosing, after dosing, and during the 30-day feeding
phase are listed in Appendices C-E.

Area under the blood lead concentration versus time curve (AUC) for lead was
determined by trapezoidal rule using the terminal elimination rate constant ()
to extrapolate from the last blood concentration value (Figures 1-4).

Absolute bioavailability was determined as the ratio of area under the blood-lead
concentration versus time curve for the oral/intravenous groups in comparison
to the dosage administered (Table 9).

AUCoral X Dosemtravenous

% Absolute Bioavailability = - x 100
AUCmtravenous x Dosegrat

1. Single Dose Administration (Acute)

Rats. Area under the mean blood concentration-time curve was
determined for rats. Individual AUCs were not determined since only
four samples (or less) were drawn from each rat due to the size of the
animals used for this study (juveniles). Instead, AUC was evaluated using
the group mean data for each nmepomt

The mean AUC for the intravenous dose (Group I) was 534.32 pg(hr)/ml
and the mean AUC for the oral (gavage) dose (Group II) was

10.81 pg(hr)/ml. The percent absolute oral bioavailability was 4.14%. The
difference between the AUCs of the intravenous and the oral (gavage)
doses was significant (Figure 1).

Microswine. Individual animal AUCs were determined for the
microswine and are reported in Table 10. The mean AUC for the
intravenous dose (Group VI) was 54.09 pg(hr)/ml and the mean AUC for
the oral (gavage) dose (Group VIII) was 14.98 pg(hr)/ml. The percent
absolute oral bioavailability was 20.90%. The difference between AUCs of
the oral (gavage) and intravenous doses was statistically significant

(Figure 2).

In both species, the observed Cpax of the intravenous dose was at the first
timepoint (0.5 hr). The Cmax of the oral (gavage) dose was at 8.0 hrs for rats and
at 12.0 hrs for microswine.
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2. Single Dose Administration (Subchronic)

After 30 consecutive days of feeding, predosing blood lead levels were hlgher
than predosing levels in the single administration groups of rats and microswine
(Appendix C).

Rats. Similar to the single dose administration group, due to the small
number of samples drawn from each animal, the individual areas under
the blood concentration-time curve were not determined. Instead, AUCs
were determined using the group mean for each timepoint. The mean
AUC for the intravenous dose (Group IIT) was 457.94 pg(hr)/ ml and the
mean AUC for the oral (gavage) dose (Group IV) was 62.22 pg(hr)/mil.
The percent absolute oral bioavailability was 27.83%. The difference
between the AUC of the oral (gavage) and the intravenous dose was

significant (Figure 3).

Microswine. Individual animal AUCs were determined for the
microswine and are reported in Table 11. The mean AUC for the
intravenous dose (Group V) was 96.95 pg(hr)/mil and the mean AUC for
the oral (gavage) dose (Group VII) was 70.02 pg(hr)/ml. The percent
absolute oral bioavailability was 47.13%. However, there were no
significant differences between AUCs of the oral (gavage) and intravenous
doses (Figure 4).

In both species, the observed Cmax of the intravenous dose was at the first
timepoint (0.5 hr). The Cmax of the oral (gavage) dose was at 8.0 hrs for rats and
at 4.0 hrs for microswine.

The apparent absolute oral bioavailability was greater following subchronic
exposure compared to acute exposure. However, this finding appears to be an
artifact resulting from the remobilization of lead which had bioaccumulated in
tissues during subchronic exposure. Therefore, the oral bioavailability
determined after subchronic exposure appears to be inaccurate.

Rats and microswine were provided with diets of approximately

21.5 g/rat/day or 340 g/microswine/day at approximately 11:00 a.m. The
microswine consumed their diet within one hour while the rats did not consume
all their diet until the next day. Therefore, on the day of study start, when the
oral (gavage) orintravenous doses were administered (approximately 6:00 a.m.),
the rats were considered fed animals while the microswine were fasted for at
least 15 hours. Data presented in Sections C.1 and C.2 suggest that decreased
bioavailability in rats could be related to the presence of food in the G.IL tract.

To determine if increased bioavailability of soil lead in microswine relative to
rats is related to the presence of food in the G.L tract at the time of gavage
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dosing, two microswine were fed their optimized diet one hour before receiving
the intravenous or oral (gavage) dose. The AUC for the microswine
administered the intravenous dose was 184.86 and for the microswine
administered the oral (gavage) dose was 13.05. Calculated absolute
bioavailability was 5.33%, which was similar to the acute rat bioavailability
(4.14%). The AUC of the intravenous dose of the fed microswine was much
higher than the AUC of the intravenous group of the fasted microswine. The
AUC of the oral (gavage) dose did not decrease as expected. These results could
be due to the deprivation of food which alters the lead distribution rather than
affecting absorption. Aungst and Fung, 1981,(4) suggested that alterations in
tissue and blood concentration of peptides or amino acids with high affinity for
lead could be a causative factor.

D. Body Weights, Body Weight Gains, Food Consumption, Intake
of Test Substance, and Clinical Observations

Exposure to lead produced no statistically 51gmf1cant effects on mean body
weights (Tables 12-15, Appendlx P, body weight gains (Tables 16-19), or food
consumphon (Tables 20-23) in either species. Mean da11y intake values are listed

(Tables 24-27, Appendxx G) of tox1c1ty were observed in any group A few rats
had swollen tails or were missing the ends of the tails, due to drawing blood
from tail veins. A few other rats had ruffled fur or skin sores. Microswine were
salivating before feeding time.

CONCLUSION .. ..

In conclusion, on the bases of species sensitivity and interpretability of the single-
dose assay results, these results suggest that the determination of the
b10ava11ab111ty of lead in soil following single-dose gavage administration to
microswine is a reasonable model, of the methods examined, for determination
of lead bioavailability in children. Based on this assay, the test soil exhibited an
absolute oral bioavailability of 20.90%.
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DuPont HLR 671-93

TABLE 14. MEAN BODY WEIGHTS (g) OF MALE MICROSWINE (A cute)
Group VI: Single Intravenous Dose
Group VIII: Single Oral Dose

GROUP: VI _ VIII
CONCENTRATION (ppm): 0 0
DAYS
ON TEST
0 6822.3(1354)2 6368.6( 814)
7 7734.7(1512) 7385.2( 825)

10 8318.0(1477) ’ 7870.8( 992)

a gtandard deviation is reported in parentheses.
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DuPont

TABLE27. SUMMARY OF CLIN.ICAL OBSERVATIONS IN MALE RATS (Subchronic)
, . Group III: Single Intravenous Dose After Feeding for 30 Consecutive Days
Group IV: Single Oral Dose After Feeding for 30 Consecutive Days

!

- ———— W " - —. " . -

GROUP: IIX Iv

NUMBER RATS AT STUDY START: 26 25j_
OBSERVATION
END OF TAIL MISSING 6 (16)2 0
RUFFLED FUR 2 ( 0) 0
SORE . 10 { 14) 1 ( 28)
SPLAYED LEG(S) 1 (17) 0

2 Numbers in parentheses are the median days on test when the given s:
were first observed.
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DuPont

TABLE28. SUMMARY OF CLINICAL OBSERVATIONS IN MALE MICROSWINE (Acute)
Group VI: Single Intravenous Dose o
Group VIII: Single Oral Deose b :

|
| i
t !
{
l

NUMBER OF MICROSWINE WITH‘ GIVE

GROUP: VI VIII
NUMBER MICROSWINE AT STUDY START: 6 5
OBSERVATION
DIARRHEA 1 ( 0)2a 0

4 Numbers in parentheses are the median days on test when the given s
were first observed.
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DuPont

TABLE29. SUMMARY OF CLINICAL OBSERVATIONS IN MALE MICROSWINE (Subchroni

Group V: Single Intravenous Dose After Feedmg for 30 Consecutive Days
Group VII: Smgle Oral Dose After Feeding for 30 Consecutlve Days

NUMBER OF MICROSWINE WITH GIV

o T e Gt a5 RS G S S A -

. GROUP: v VII
NUMBER MICROSWINE AT STUDY START: 6 6
OBSERVATION
SALIVATION | 4 ( 23)a 2 ( 23)

a2 Numbers in parentheses are the median days on test when the given &
wexre firat obsgerved.
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DuPont HLR 671-93

BLOOD LEAD CONCENTRATION (ug/ml) IN MALE MICROSWINE
AFTER INTRAVENOUS OR ORAL DOSING
- Values from microswine fed one hour before dosing

COLLECTION.
TTME hunmv INDIVIDUAL ANIMAL NUMBER AND BLOOD LEAD CONCENTRATION
GROUP VI GROUP VIII
predose 601 0.006 803 0.000
0.5 ; 601 22.300 . 803 0.000
1.0 601 12.600 803 0.023
2.0 . 601 11.200 803 0.033
4.0 601 9.800 803 0.085
8.0 601 1.600 803 0.065
12.0 601 0.910 . 803 0.118
24.0 601 0.660 803 0.071
48.0 601 0,390 803 0.229
72.0 601 0.440 803 0.044
96.0 601 0.270 803 0.015
120.0 . 601 0.340 803 0.038
144.0 601 0.232 803 0.010a
192.0 601 0.148 803 0.023
240.0 601 0.195 803 0.009

a value derived from reanalysis of sample.
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DuPont ]

APPENDIX E. BLOOD LEAD CONCENTRATION DURING THE 30-DAY FEEDING PHASE

ABBREVIATION

RS - Removed from Study
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DuPont HLR 671-93

BLOOD LEAD CONCENTRATION (ug/ml) IN MALE RATS

DURING THE 30-DAY FEEDING PHASE

Group III: Single Intravenous Dose After Feeding for 30 Consecutive Days

TR A

ANIMAL PRE~- FEEDING FEEDING FEEDING

NUMBER | FEEDING WEEK 1 WEEK 2 WEEK 3

301 h 0.056 -a 0.095 0.054
302 RS (Day 0) .
303 m 0.008 M 0.237 0.122 0.096
304 : 0.019 ) 0.132 0.083 0.099
305 ; 0.009 w 0.108 0.094 0.059
306 “ 0.005 m -a 0.138 0.081
307 : 0.006 | 0.077 0.112 0.055
308 . 0.005 0.090 0.175 . 0.078
309 0.011 m -a 0.195 0.064
310 0.014 : 0.058 0.122 0.070
311 -a 0.124 0.092 0.084
312 -a 0.065 0.026 0.128
313 0.007 0.048 0.046 0.056
314 0.005 0.070 0.077 0.044
315 0.034 0.062 0.054 0.051
316 0.007 0.100 0.045 0.038
317 ‘ 0.011 0.039 0.054 0.056
318 RS (pay 0)
319 0.004 0.103 0.063 0.064
320 0.006 0.051 0.089 0.056
321 0.006 0.121 0.051 0.059
322 0.005 0.059 0.048 0.031
323 0.003 0.132 0.036 0.026
324 0.000 0.046 0.038 0.048
325 0.024 0.064 0.012 0.078

a mmauu..m not submitted for m.ﬂu.mu‘mwm.
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DuPent HLR 671-93

BLOOD LEAD CONCENTRATION (ug/ml) IN MALE RATS

DURING THE 30-DAY FEEDING PHASE

Group IV: Single Oral Dose After Feeding for 30 Consecutive Days

T

ANIMAL . PRE- FEEDING FEEDING FEEDING

NUMBER FEEDING _ WEEK 1 WEEK 2 WEEK 3
401 W 0.009 T 0.103 0.078 ‘ 0.120
402 W 0.000 _ 0.102 0.086 0.055
403 ; 0.000 W 0.147 - 0.088 0.089
404 : 0.000 1 0.095 0.054 0.057
405 : 0.000 ! 0.071 0.056 0.120
406 0.008 0.116 0.124 0.126
407 0.006 : 0.145 0.113 0.109
408 0.000 : 0.083 0.067 0.064
409 0.000 © . 0.135 0.117 0.157
410 0.000 0.059 0.101 0.080
411 0.000 0.044 0.052 , 0.096
412 0.000 0.072 0.032 0.050
413 0.000 0.067 0.057 0.036
414 0.007 0.067 0.037 0.053
415 0.006 0.078 0.031 0.034
416 0.005 0.099 0.044 0.129
417 0.005 0.123 0.084 0.108
418 0.000 0.018 0.056 0.045
419 0.000 0.015 0.027 0.045
420 0.000 0.055 0.037 "0.105
421 0.007 0.016 0.016 0.096
422 0.000 0.058 0.024 0.067 )
423 0.000 . 0.051 0.101 0.082
424 0.000 0.022 0.062 0.135
425 0.000 0.007 0.018 0.067




DuPont HLR 671-93
BLOOD LEAD CONCENTRATION (ug/m1) IN MALE MICROSWINE
DURING THE 30-DAY FEEDING PHASE
Group V: Single Intravenous Dose After Feeding for 30 Consecutive Days
ANTMAL PRE- FEEDING FEEDING FEEDING FEEDING
NUMBER :  FEEDING WEEK 1 WEEK 2 WEEK 3 WEEK 4
501 0.030 0.129 0.100 ' 0.258 0.139
502 0.008 0.257 0.190 . 0.347 0.152
503 M 0.020 0.323 0.150 1 0.266 0.225
504 . 0.034 0.150 0.050 © 0.155 0.135
505 0.008 0.195 0.140 - 0.147 0.173
506 . 0.017 0.160 0.100 0.193 0.195
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DuPont ]

BLOOD LEAD CONCENTRATION (ug/ml) IN MALE MICROSWINE
DURING THE 30-DAY FEEDING PHASE
Group VIL Single Oral Dose After Feeding for 30 Consecutive Days

IR ;
ANIMAL PRE- . FEEDING  FEEDING 'FEEDING
NUMBER | FEEDING . WEEK 1 . WEEK 2 WEEK 3
701 0.007 | 0.190 0.206 0.193
702 0.023 , 0.130 0.206 0.169
703 0.005 . 0.080 0.217 0.137
704 0.057 . 0.170 0.261 0.209
705 0.010 .~ 0.180 0.258 0.227

706 0.007 0.290 0.201 0.173
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APPENDIXF. INDIVIDUAL BODY WEIGHTS

ABBREVIATIONS

NW - Not Weighed | |
RS - Removed from Study :
SD - Sacrificed by Design
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INDIVIDUAL BODY WEIGHTS (g) OF MALE RATS
Group I Single Intravenous Dose .

W DAYS
ON TEST:

ANIMAL #

536261
536262
536263
536264
536265
536266
536267
536268
536269
536270
536271
536272
536273
536274
536275
536276
536277
536278
536279
536280
536281
536282
536283
536284
536285

92.5
79.8
102.4
76.3
83.2
79.8
110.7
76.1
81.6
82.0
87.3
76.8
86.8
72.3
97.0
77.0
91.3
83.0
92.8
78.9
95.3
93.7
82.7

DuPont HLR 671-93

102.8
114.7
95.5
123.8
91.1
99.9
98.9
135.2
91.2
95.4
102.2
102.6
91.8
105.5
91.5
123.5
92.7
122.2
97.9
116.9
96.6
114.4
111.90
116.0
103.4

131.6
152.8
127.3
159.4
113.3
128.1
132.9
170.0
119.3
124.3
128.3
130.5
120.9
135.9
125.9
157.5
126.2
165.0
134.5
151.8
127.7
150.6
146.6
151.2
137.2
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10

SD (DAY 7)
SD (DAY 7)
SD (DAY 8)
SD (DAY 7)
133.4
SD (DAY 7)
SD (DAY 7)
SD (DAY 7)
SD (DAY 7)
SD (DAY 7)
SD (DAY 7)
SD (DAY 7)
144.7
161.3
SpD (pAY 7)
SD (DAY 7)
SD (pay 8)
SD (DAY  8)
SD (DAY 8)
177.6
153.2
SD (DAY 7)
SD (DAY 7)
SD (DAY 7)
sSD (DAY 8)
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DuPont HLR 671-93
~2U~<~Ud>w BODY Smunm._‘m (g Om MALE RATS
Group II: m:.mﬂm Oral Dose .
DAYS u
ON TEST: 0 3 7 10
ANIMAL # ,

537350  79.1  99.1 125.5 141.4
537351  87.6 107.9 140.0 SD (DAY 7)
537352  71.4  90.3 118.5 SD (DAY 7)
537353  96.3 118.3 141.2 163.2
537354  62.9  78.5 100.3 SD (DAY 7)
537355  86.3 102.3 135.4 SD (DAY 7)
537356  77.8  96.1 122.2 146.3
537357  88.8 108.8 141.7 166.5
537358  71.8  89.7 109.4 136.8
537359  89.9 109.3 139.4 SD (DAY 7)
537360  81.6 102.3 137.4 162.6
537361  87.2 104.1 138.0 163.9
537362  71.9  90.9 123.0 SD (DAY 7)
537363 106.6 127.1 158.9 SD (DAY 7)
537364  68.6 84.5 110.4 132.5
537365 109.0 130.9 163.2 SD (DAY 7)
537366  72.8  93.5 121.9 SD (DAY 7)
537367  88.6 110.8 145.7 SD (DAY 7)
537368  66.7  85.7 114.6 SD (DAY 7)
537369  92.5 113.5 146.4 SD (DAY 7)
537370  78.9  97.8 128.9 SD (DAY 7)
537371  81.7  95.2 124.6 SD (DAY 7)
537372  75.5  90.2 118.7 139.7
537373  90.8  97.3 136.1 161.8
537374  74.7  90.9 117.6 SD (DAY 7)
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_ DuPont HLR 671-93
INDIVIDUAL BODY WEIGHTS (g) OF MALE RATS
Group III: Single Intravenous Dose After Feeding for 30 Consecutive Days
DAYS . “
ON TEST: 0 3 7 10 14 17 21 24
ANIMAL #

536286 100.6 126.4 165.9 186.4 213.5 240.7 283.7 284.2
536287 86.6 RS (DAY 0) _

536288 101.2 126.8 155.5 180.5 210.6 244.2 275.1 280.3
536289 87.1 112.1 150.2 171.9 200.9 229.0 254.8 261.8
536290 91.3 114.3 151.2 177.4 207.9 235.0 264.5 270.6
536291 87.0 109.8 140.6 175.3 206.8 228.9 264.0 272.5
536292 86.8 109.8 133.8 150.4 172.8 191.5 219.8 237.8
536293 75.3 92.7 127.5 151.2 175.5 211.9 240.2 253.0
536294 80.7 109.0 145.5 165.7 200.7 221.9 256.4 269.0
536295 86.1 107.2 143.3 165.3 201.0 224.2 245.9 264.5
536296 86.9 108.8 134.6 157.2 184.1 198.6 235.6 243.7 .
536297 71.4 90.3 112.6 131.6 159.0 172.8 200.4 210.5
536298 94.5 115.4 147.6 163.6 1%2.3  207.7 241.7 252.4
536299 86.5 110.6 155.0 183.7 216.5 246.1 272.1 281.9
536300 90.1 110.8 143.4 170.1 199.6 226.2 255.7 267.1
536301 79.0 99.0 131.1 157.3 177.4 205.8 236.3  247.7
536302 87.7 109.4 143.1 161.0 187.8 209.8 237.7 245.6
536303 71.7 RS (DAY 0)

536304 93.0 118.5 156.8 185.3 209.7 238.1 264.5 279.4
536305 77.0  96.3 134.8 155.2 185.7 210.8 239.5 254.9
536306 95.5 121.6 159.1  185.2 214.4 233.7 253.9 262.4
536307 78.9 103.8 140.7 165.6 194.1 216.3 245.0 257.2
536308 8l1.2 101.9 136.7 157.0 183.8 204.4 229.6 242.9
536309 73.1 94.8 121.8 138.7 152.6 168.6 195.0 206.4
536310 100.3 127.9 163.9 181.5 220.9 240.8 269.7 281.0
536311 NW RS (DAY 0)
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HZUHSUGVF BODY WEIGHTS (g) Om._.. MALERATS
Group IIl: Single Intravenous Dose After Feeding for 30 Consecutive Days

DAYS
ON TEST:

ANIMAL #

536286
536287
536288
536289
536290
536291
536292
536293
536294
536295
536296
536297
536298
536299
536300
536301
536302
536303
536304
536305
536306
536307
536308
536309
536310
536311

305.2

307.6
284.8
290.7
297.6
263.7
281.2
289.9
287.9
263.5
236.9
257.1
306.6
293.1
270.1
262.2

306.4

277.1

283.3
281.4
263.5
220.5
302.2

31

318.5
320.9

297.2

303.5
312.5
301.0

- 304.1

303.9
275.1
254.8
267.9
317.1
307.6
281.1
269.5

323.2
289.9
297.4
294.7
284.4

232.0

317.1

35

337.8

337.8
312.5
322.2
327.1
301.6
305.3
322.4
312.8
286.1
258.4
285.6
330.0
312.2
302.2
286.0

327.5
310.2
320.0
309.4
298.6
225.7

333.3
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38

346.6

8D (DAY
329.3
332.5
340.6
318.7
311.1
336.4
316.5
302.2
273.7
302.8
337.1
330.0
305.8
SD (pay

SD (DAY
304.5
337.2
326.4
305.1

SD (DAY

41

353.1

35)
340.0
337.0
350.1
324.8
344.1
351.4
337.5
312.2
280.6
311.2
334.4
316.2

35)

35)
330.2
339.6
334.1
322.1
246.8

35)

_ DuPont HLR 671-93
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INDIVIDUAL BODY WEIGHTS (g) Om. MALE RATS
Group IV: Single Oral Dose After Feeding for 30 Consecutive Days

DAYS
ON TEST:

ANIMAL #

537375
537376
537377
537378
537379
537380
537381
537382
537383
537384
537385
537386
537387
537388
537389
537390
537391
537392
537393
537394
537395
537396
537397
537398
537399

87.4
72.8
96.5
70.9
87.1
74.7
85.8
77.0
89.2
76.8
82.1
86.5
66.3
95.2
73.6
92.2
81.9
104.9
76.3

77.5

69.2
99.1
91.0
88.4

107.8
118.3
91.7
109.2
92.1
107.9
98.8

107.8

96.2
97.7

109.5

82.2
116.6
93.6
114.8
103.1
123.6
95.2
94.8
20.3
123.1
106.9
107.9

130.2
115.4
153.3
120.2
145.0
118.8
141.2

117.6

135.9
125.1
130.5
132.9
138.8
112.3

146.3

124.2
147.1
138.4
153.1
126.3
126.4
110.8
151.5
143.2
135.6

10

148.3
131.6
180.7
142.9
173.8
140.9
166.0
158.4
160.0
141.8
157.2
163.2
131.2
162.3
147.9
172.9
146.3
173.8
144.0
147.1
133.5
178.2
162.3
160.6

- 104 -

14

180.0
154 .4
209.9
176.0
170.2
195.8
185.9
189.7
167.8
178.3
184.7
154.9
187.7
176.0
199.3
193.3
205.0
173.6
155.6
154.0
193.5
186.9
178.8

17

v DuPont HLR 671-93

21

222.9

202.0
248.8
220.4
224.1
210.4
220.3
223.0
222.1
212.1
223.6
226.9
245.1
212.2
225.7
220.0
234.0
226.4
219.8
199.0
204.5
183.4
251.6
221.1
225.9

24

238.4
220.0
270.7
240.8
245.7
227.3
253.4
234.4
250.9
229.1
244.2
251.0
265.6
230.9
244.2
239.2
259.4
257.4
253.1
229.2
232.4
203.8
273.1

242.2

246.2
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INDIVIDUAL BODY WEIGHTS (g) Om, MALE RATS
Group IV: Single Oral Dose After Feeding for 30 Consecutive Days

DAYS
ON TEST:

ANIMAL #

537375
537376
537377
537378
537379
537380
537381
537382
537383
537384
537385
537386
537387
537388
537389
537390
537391
537392
537393
537394
537395
537396
537397
537398
537399

28

256.3

232.0
296.0
273.0
268.6
251.0
276 .4
264.2
269.9
261.5
269.6
280.0
287.3
253.2
263.0
269.7
285.5
278.2
273.0
254.0
262.8
205.3
272.9
265.5
260.7

31

277.5
244.2
321.1
290.3
293.9
267.6
295.9
289.7
287.8

284 .4

288.0
303.7
317.7
272.3
277.0
285.3
302.7
296.9

288.4

276.8
288.0

-243.7

314.1
287.1
280.7

35

295.5
266.3
336.0
313.0
318.3
284.9
314.5
294.9
299.3
299.9
276.2
319.5
303.9
289.0
288.4
306.1
280.5
319.3
302.5
297.7

302.9

263.9
327.6
312.0
293.1
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309.6
279.6
SD (DAY
320.7
321.8
300.1
317.0
305.7
306.5
314.6
289.5
326.8
307.6
295.1
298.1
313.5
SD (DAY
SD (DAY
SD (DAY
304.3
312.4
278.3
331.4
325.9
SD (DAY

41

SD (DAY
301.7
35)
SD (DAY
SD (DAY
300.7
SD (DAY
320.2
319.4
334.5
SD (DAY
342.9
SD (pay
SD (DAY
SD (DAY
329.2
35)
35)
35)
SD (DAY
SD (DAY
289.1
346.7
345.3
35)

" DuPont HLR 671-93

38)

38)
38)

38)

38)
38)

38)

38)

38)
38)
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INDIVIDUAL BODY WEIGHTS (g) OF MALE MICROSWINE
Group VI: Single Intravenous Dose

DAYS

ON TEST:

ANIMAL #
17
18
19
20
21
22

6534
7013
6660
6910

4788

9029

6722
7623
7297
7578
5052
9718

7030
8110
7566
8063
5513
10126
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10

7690
8600
8320
8480
6130
10688

' DuPont HLR 671-93
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INDIVIDUAL BODY WEIGHTS (g) OF MALE MICROSWINE

Group VHI: Single Oral Dose

DAYS
ON TEST:

ANIMAL #

23
24
25
26
27

5698
7233
5916
7277
5719

6175
7916
6325

7852
6408

6732
8312
6704
8255
6923
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6736

8915

7245
83903
7555
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" DuPont HLR 671-93

INDIVIDUAL BODY WEIGHTS (g) OF MALE MICROSWINE
Group V: Single Intravenous Dose After Feeding for 30 Consecutive Days

DAYS
ON TEST: 0o 4 7 11 14 18 21 25
ANIMAL # .
5 5365 6291 7416 7421 8118 88§21 9437 10518
6 6137 6867 8096 7987 8619 9204 9713 10641
7 6331 6742 7796 7876 8495 9091 9461 10423
8 6364 6825 8055 7692 8355 8788 9310 10022
9 5666 6029 7217 6841 7387 17815 8205 8892
10 7660, 8409 9500 9660 9950 10476 10833 11706
DAYS
ON TEST: 28 32 35 39 41
ANIMAL #

5 10940 11856 12201 13476 13362
6 11094 12048 12403 13309 13525
7 10982 11869 12186 13340 13439
8 10535 11230 11407 12526 12589
9 9250 9982 - 10073 11192 11113
0

Hw 12019 12984 13133 14404 14533
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, DuPont HLR 671-93
INDIVIDUAL BODY WEIGHTS (g) OF MALE MICROSWINE
Group VIL: Single Oral Dose After Feeding for 30 Consecutive Days

DAYS

ON TEST: 0 4 7 11 14 18 21 25

ANIMAL i
11 6267 7557 8232 8177 8674 9075 9307 10084
12 7802 8943 9499 9488 9972 10393 10882 11650
13 6000 7188 7810 7735 8151 8663 9063 9792
14 6495 7850 8368 8393 8840 9393 9883 10845
15 6084 7385 8157 8081 8521 9287 9762 10560
16 8010 9150 9851 9663 10016 10676 11140 11864

DAYS

ON TEST: 28 32 35 39 41

ANIMAL #

11 10262 105490 11411 12243 12511
12 11924 12430 13200 14530 13916
13 10237 11007 11543 12242 12740
14 11150 11900 12551 13328 13624
15 10843 11550 12434 12901 13250
16 12436 13360 14500 14521 14945
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, DuPont HLR 671-93
INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE RATS
Group I: Single Intravenous Dose

, FIRST DAY LAST DAY
»szvr‘* owmmw<veuoz owmmw<mu owmmw<mv

536261 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7

536262 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7

mw,mumw m_ommwwmm.uvuv m m
_ SACRIFICED BY DESIGN TEST DAY 8

536264 NO ABNORMALITTIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7

536265 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 10

536266 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7

536267 NO ABNORMALITIES DETECTED
“ SACRIFICED BY DESIGN TEST DAY 7

536268 NO ABNORMALITIES DETECTED
“ SACRIFICED BY DESIGN TEST DAY 7

536269 RUFFLED FUR | 0 7
4 SACRIFICED BY DESIGN TEST DAY 7 |
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DuPont HLR 671-93

INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE RATS
Group I: Single Intravenous Dose

FIRST DAY LAST DAY
ANIMAL # OBSERVATION OBSERVED  OBSERVED
536270 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7
536271 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7
536272 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7
536273 END OF TAIL MISSING 10 10
SACRIFICED BY DESIGN TEST DAY 10
536274 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 10
536275 RUFFLED FUR 0 7
SACRIFICED BY DESIGN TEST DAY 7
536276 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7
536277 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 8
536278 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 8
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. . DuPont HLR 671-93
INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE RATS
Group I: Single Intravenous Dose

| FIRST DAY LAST DAY
ANIMAL # OBSERVATION OBSERVED  OBSERVED
536279 SORE BASE TAIL 8 8
SACRIFICED BY DESIGN TEST DAY 8
536280 SORE BASE TAIL 10 10
SACRIFICED BY DESIGN TEST DAY 10
536281 RUFFLED FUR 0 10
SORE TAIL 3 10
SWOLLEN TAIL 3 10

SACRIFICED BY DESIGN TEST DAY 10

536282 NO ABNORMALITIES DETECTED
. SACRIFICED BY DESIGN TEST DAY 7

536283 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7

536284 NO ABNORMALITIES DETECTED
: SACRIFICED RBY ﬁNMHQZ TEST DAY 7

536285 SORE BASE TAIL. | 8 8
, SACRIFICED BY DESIGN TEST DAY 8 »
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DuPont HLR 671-93

INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE RATS
Group II: Single Oral Dose

ﬂ !J.Hl)m -» #

FIRST DAY
OBSERVED

LAST DAY
OBSERVED

537350
537351
537352
537353
537354
537355
mwawmm
537357

537358

NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST

NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST

NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST

NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST

DAY

DAY

DAY

DAY

NO ABNORMALITIES DETECTED

SACRIFICED BY DESIGN TEST

NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST

NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST

NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST

NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST

DAY

DAY

DAY

DAY

DAY
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DuPont HLR 671-93
INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE RATS
Group II: Single Oral Dose
FIRST DAY LAST DAY
ANIMAL # OBSERVATION OBSERVED  OBSERVED
537359 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7
537360 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 10
537361 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 10
537362 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7
537363 NO ABNORMALITIES DETECTED
, SACRIFICED BY DESIGN TEST DAY 7
537364 NO ABNORMALITIES DETECTED
W SACRIFICED BY DESIGN TEST DAY 10
537365 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7
537366 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7
537367 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7
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DuPont HLR 671-93

INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE RATS
Group II: Single Oral Dose

FIRST DAY LAST DAY
ANIMAL # OBSERVATION OBSERVED  OBSERVED
537368 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7
537369 NO ABNORMALITIES DETECTED
| SACRIFICED BY DESIGN TEST DAY 7
537370 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7
537371 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 7
537372 NO ABNORMALITIES DETECTED
. SACRIFICED BY DESIGN TEST DAY 10
537373 NO ABNORMALITIES DETECTED . |
SACRIFICED BY DESIGN TEST DAY 10 w
537374 NO ABNORMALITIES DETECTED |
SACRIFICED BY DESIGN TEST DAY 7 |
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INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE RATS
Group III: Single Intravenous Dose After Feeding for 30 Consecutive Days

DuPont HLR 671-93

FIRST DAY LAST DAY
ANIMAL # OBSERVATION OBSERVED  OBSERVED
536286 SORE NECK 14 41
SORE BACK 24 41
SACRIFICED BY DESIGN TEST DAY 41
536287 NO ABNORMALITIES DETECTED
REMOVED FROM STUDY TEST DAY 0
536288 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 35
536289 NO ABNORMALITIES DETECTED _
| SACRIFICED BY DESIGN TEST DAY 41 |
536290 NO ABNORMALITIES DETECTED m
. SACRIFICED BY DESIGN TEST DAY 41 H
536291 SORE NECK 28 41
SORE BACK 28 35
SORE BOTH SHOULDER(S) 28 28
SACRIFICED BY DESIGN TEST DAY 41 ‘
536292 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 41
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4 DuPont HLR 671-93
INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE RATS
Group III: Single Intravenous Dose After Feeding for 30 Consecutive Days

FIRST DAY LAST DAY
ANIMAL # OBSERVATION OBSERVED  OBSERVED

536293 RUFFLED FUR 0 24
SORE TAIL 14 41
END OF TAIL MISSING 21 41
SACRIFICED BY DESIGN TEST DAY 41

536294 END OF TAIL MISSING 10 41
SORE TAIL , 10 41
SORE LEFT SHOULDER(S) 28 41
SACRIFICED BY DESIGN TEST DAY 41 n

536295 END OF TAIL MISSING : 10 | 41

: SORE TAIL W . 10 41

SPLAYED LEGS | 17 17
SACRIFICED BY UNmHQZ TEST DAY 41 m

536296 END OF TAIL MISSING 10 41
SORE TAIL 14 41
SACRIFICED BY DESIGN TEST DAY 41 .

536297 SORE NECK 14 41
SORE BOTH EAR(S) 21 41
END OF TAIL MISSING 21 41
SORE TAIL 21 41
SORE HEAD 21 41

SACRIFICED BY DESIGN TEST DAY 41
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INDIVIDUAL CLINICAL _O.wwma;.ﬂOZm_ AND MORTALITY IN MALE RATS
Group III: Single Intravenous Dose After Feeding for 30 Consecutive Days.

DuPont HLR 671-93

FIRST DAY LAST DAY
ANTMAL # OBSERVATION OBSERVED  OBSERVED
536298 RUFFLED FUR 0 41
SACRIFICED BY DESIGN TEST DAY 41
536299 SPLAYED LEGS 17 24
SORE ABDOMEN 28 31
_ SACRIFICED BY DESIGN TEST DAY 41
536300 NO ABNORMALITIES DETECTED
” SACRIFICED BY DESIGN TEST DAY 41
536301 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 41
536302 NO ABNORMALITIES DETECTED
. SACRIFICED BY DESIGN TEST DAY 35
536303 NO ABNORMALITIES DETECTED
REMOVED FROM STUDY TEST DAY 0
536304 SORE FACE 14 35
SORE NECK 14 35
SORE. BACK 21 35
SACRIFICED BY DESIGN TEST DAY 35
536305 NO ABNORMALITIES DETECTED

SACRIFICED BY DESIGN TEST DAY 41
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INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE RATS
Group III: Single Intravenous Dose After Feeding for 30 Consecutive Days

DuPont HLR 671-93

FIRST DAY LAST DAY

ANIMAL # OBSERVATION OBSERVED  OBSERVED
536306 NO ABNORMALITIES DETECTED
h SACRIFICED BY DESIGN TEST DAY 41
536307 NO ABNORMALITIES DETECTED
o SACRIFICED BY DESIGN TEST DAY 41
536308 NO ABNORMALITIES DETECTED
w SACRIFICED BY DESIGN TEST DAY 41
_
536309 END OF TAIL MISSING 28 41
SORE TAIL ] 28 41
SACRIFICED BY DESIGN TEST DAY 41
536310 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 35
536311 REMOVED FROM STUDY TEST DAY 0
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INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE RATS
Group 1V: Single Oral Dose After Feeding for 30 Consecutive Days

: FIRST DAY LAST DAY
ANIMAL # OBSERVATION OBSERVED OBSERVED

537375 NO ABNORMALITIES DETECTED
; SACRIFICED BY DESIGN TEST DAY 38

537376 NO ABNORMALITIES DETECTED
. : SACRIFICED BY UNWHQZ TEST DAY 41

537377 NO ABNORMALITIES DETECTED |
| - SACRIFICED BY DESIGN TEST DAY 35 |
. |
537378 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 38

. . _
537379 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 38

537380 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 41

537381 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 38

537382 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 41

537383 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 41

- 121 -

DUP040000605




INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE RATS

Group IV: Single Oral Dose After Feeding for 30 Consecutive Days

ANIMAL #

DuPont HLR 671-93

 FIRST DAY LAST DAY

OBSERVATION OBSERVED  OBSERVED
537384 NO ABNORMALITIES DETECTED
, | SACRIFICED BY DESIGN TEST DAY 41
537385 NO ABNORMALITIES DETECTED “
] SACRIFICED BY DESIGN TEST DAY 38 |
| N , m
537386 SORE RIGHT SHOULDER(S) 28 | 28
! SACRIFICED BY DESIGN TEST DAY 41 |
537387 NO ABNORMALITIES DETECTED j
SACRIFICED BY DESIGN TEST DAY 38 |
537388 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 38
537389 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 38
537390 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 41
537391 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 35
537392 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 35
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INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE RATS
Group IV: Single Oral Dose After Feeding for 30 Consecutive Days

i FIRST DAY LAST DAY
wzHawwww‘ cwmmw<wanoz owmmwcmu owmmw<mu

537393 NO ABNORMALITIES DETECTED
o SACRIFICED BY DESIGN TEST DAY 35

o Dol .
537394 NO ABNORMALITIES DETECTED S m
! SACRIFICED wN DESIGN TEST DAY 38

537395 NO ABNORMALITIES DETECTED : W
SACRIFICED BY DESIGN TEST DAY 38 M

537396 NO ABNORMALITIES DETECTED , !
SACRIFICED BY DESIGN TEST DAY 41 i

537397 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 41

537398 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 41

537399 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 35
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INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE MICROSWINE
Group VI: Single Intravenous Dose

i . FIRST DAY LAST DAY
NZH$WEM# . mellﬂwﬂHOZ .memw<md memw<NU

17 NO ABNORMALITIES DETECTED |
: SACRIFICED BY DESIGN TEST DAY 10

A o
18 NO ABNORMALITIES DETECTED : w
w ' SACRIFICED BY DESIGN TEST DAY 10 | m

19 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 10

20 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 10

21 DIARRHEA 0 10
SACRIFICED BY DESIGN TEST DAY 10

22 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 10
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HZUZEUG.PH CLINICAL OBSERVATIONS >ZU MORTALITY IN MALE MICROSWINE
Group <=H m_sm_m Oral Dose

m. .w __ memauwnvvme,u»«
AT 'OBSERVATION = . OBSERVED  OBSERVED

23 No ywzowavvuaumm DETECTED o
SACRIFICED BY DESIGN TEST DAY 10

Nw ZO beOwKVEHBHNm DETECTED
. SACRIFICED m% bmmHQZ TEST DAY 10

25 zo.vwzowzwrnaumm DETECTED
SACRIFICED BY DESIGN TEST DAY 10 -

26 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 10

27 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 10

- 125 -

DUP040000609




DuPont HLR 671-93
HZU~<~UC>H CLINICAL OBSERVATIONS AND ZO%.—..»EHK IN MALE MICROSWINE
Ononv \'H m_am_m Intravenous Dose >mmn Feeding mE. 30 ncnmmnﬁ:a Days

—
| :
. | 5 | c | . FIRST DAY LAST DAY
.:«mwvﬂ OBSERVATION - _ OBSERVED  OBSERVED
_ L - _
M o | b m
5 ' SALIVATION | | . o o 25 | 41
”m SACRIFICED BY DESIGN TEST DAY 41 - . :
6 SALIVATION o L 18 41
SACRIFICED BY DESIGN TEST DAY 41
7 SALIVATION o 21 41
SACRIFICED BY DESIGN TEST DAY 41
8 = NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 41
9 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 41
10 SALIVATION 25 41

SACRIFICED BY DESIGN TEST DAY 41
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£ DuPont HLR 671-93
INDIVIDUAL CLINICAL OBSERVATIONS AND MORTALITY IN MALE MICROSWINE
‘Group VII: Single Oral Dose After mm_wm,mum for 30 Consecutive Days
o :

sy np 00

s o « FIRST DAY LAST DAY
ANIMAL # = ' OBSERVATION o OBSERVED OBSERVED
m u_ ‘ _

|
11 SALIVATION M 21 | a1

SACRIFICED BY wmmnmz TEST DAY 41

12 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 41

i
i

13 NO ABNORMALITIES DETECTED
. SACRIFICED BY DESIGN TEST DAY 41

14 SALIVATION . 25 41
SACRIFICED BY DESIGN TEST DAY 41

15 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 41

16 NO ABNORMALITIES DETECTED
SACRIFICED BY DESIGN TEST DAY 41
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DuPont HLR 671-93

>wwm2b.~.% H. ANALYSIS OF Hm\__vb_ IN BLOOD, SOIL, AND ASSOCIATED MATERIALS

KEY TO _u..w.ﬁ APPENDIX . .
_ | | |

Blood samples were labeled with a code letter to identify the dose and mﬁmamm. followed __u% the animal
identification number, followed by a Eﬂrmn. followed by the E:mwo:: (in hours) for Er_nr the blood was
collected. An example would be : w

B211-12.0 w
where the code letter is B, the animal number is 211, and the timepoint is 12.0 hrs.

Timepoints labeled as PRE are identifying the predosing samples. q.::ovo::m listed as dates are identifying
the blood samples during the 30-day feeding period (subchronic).

The explanations of the Code Letters are listed below:

- Single Dose Intravenous Rats (Acute)

- Single Dose Oral (Gavage) Rats (Acute)

- Single Dose Intravenous Rats (Subchronic)

- Single Dose Oral (Gavage) Rats (Subchronic)

- Single Dose Intravenous Microswine (Acute)

- Single Dose Oral (Gavage) Microswine (Acute)

- Single Dose Intravenous Microswine (Subchronic)

- Single Dose Oral (Gavage) Microswine (Subchronic)

TOmEgoOw»

Note: The supporting data for this report contains an analysis of Purina Rat Chow. This is incorrect. Teklad
basal mix (95%) for rats (TD 92242) was submitted for analysis.
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APPENDIX A.

PROTOCOL AND PROTOCOL AMENDMENTS
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DuPont HLR 671-93

APPENDIX A.

PROTOCOL AND PROTOCOL AMENDMENTS

-1 -

ABSOLUTE BIOAVAILABILITY OF SOIL LEAD IN BATS AND MICROSWINE

’ .

MEDICAL RESEARCH PROJECT NO. 9660

Stine-Haskell Animal Welfare Committee No. CBTS1-P
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PROTOCOL AND PROTOCOL AMENDMENTS

APPENDIX A.

-2 -

ABSOLUTE BIOAVAILABILITY OF SOIL LEAD IN RATS AND MICROSWINE

MEDYCAL RESEARCH PROJECT NO. 9660

OBJECTIVE

The objective of this study is to determine the absolute bioavailability of
lead from soil in rats and microswine to aid in developing a site specific
clean-up goal. )

SPONSOR AND TEST FACILITY

This study is sponsored by the Corporate Remediation Group of DuPont
Chemicals, Bellevue Corporate Center, Wilmington, DE 19809. The study will be
conducted at Haskell Laboratory for Toxicology and Industrial Medicine,

E. I. du Pont de Nemours and Company, Newark, Delaware, in accordance with all
applicable Good Laboratory Practices. The sponsor's approval was effective
the date the sponsor signed the Medical Research (MR) project.

STUDY DESIGN

A. Single Dose Administration

o Fifty male rats and ten male microswine will be used.

o A predosing blood sample will be drawn from each animal for levels of
background lead.

o Twenty-five rats and five microswine will be dosed orally (gavage)
with test soil containing 1,000 ppm lead (approximately I g soil/rat
and 17 g soil/microswine).

o Twenty-five rats and five microswine will be given a single
intravenous injection of lead acetate solution containing lead-dose
equivalent to that contained in the gavage dose.

DUP040000620
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PROTOCOL AND PROTOCOL AMENDMENTS

APPENDIX A.

~3 -

Single Dose Agpinist:ation'(continued)'

o Approximately 0.1-0.3 ml of blood will be drawm froﬁ the rats (each

rat will be used to collect three blood samples eonly) and
approximately 0.5 ml of blood will be drawn from each microswine at
0.5, 1, 2, 4, 8, 12, 24, 48,72, 96 120, 1&4 192, and 240 hours
after dosing. - o -

o Blood samples will be collected in Iead-ftee tubes contuining EDTA

o

and stored at 4°C until analysis.

At sacrifice, liver and bone (both cortical and trabecular as well as
whole femur) will be collected, weighed, and frozen at .20°C.

B. SingLe Dose Administ:atiqn After !eeding ?cr,SO-COngecutive Days

e}

o

Fifty male rats and ten male microswine will be used.

A predosing blood sample will be drawn from each animal for levels of
background lead, followed by one sample/week for the duration of
30 days.

All animals will be provided with optimized diet of approximately
21.5 g/ratfday or 340 g/microswine/day of a special purified diet
mixed with test soil containing 1,000 ppm lead, 5 w/w, for 30 days.

After 30 days, blood samples Qill be drawn from each -animal for
levels of background lead and the animals will be divided into
two groups.

Twenty-five rats and five microswine will be dosed orally {gavage)
with test soil containing 1,000 ppm lead (approximately 1 g soil/rat
and 17 g soil/microswine).

Twenty-five rats and Eivevmiqroswine will be given a single
intravenous injection of lead acetate solution containing lead-dose
equivalent to that contained in the gavage dose.

Approximately 0.1-0.3 ml of blood will be drawn from the rats (each
rat will be used to coullect three blood samples only) and
approximately 0.5 ml of blood will be drawvn from microswine at 0.5,
1, 2, 4, 8, 12, 24, 48, 72, 96, 120, 144, 192, and 240 hours after
dosing.

Blood samples will be collected in lead-free tubes containing EDTA
and stored at 4°C until analysis. -
At sacrifice, liver, kidney, brain, spleen, and bone (both cortical
and trabecular as well as whole £emur) will be collected, weighed,
and frozen at -20°C.
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PROTOCOL AND PROTOCOL AMENDMENTS

APPENDIX A,

- b -

MATERIALS AND METHODS
A. Test Material

The test materials will be supplied by Aldrich, Milwaukee, WI 53733,
U.S.A. The lead acetate trihydrate will be assigned Haskell Laboratory
No. 20202. The lead/soil will be assigned Haskell Laboratory No, 20204.
Characterization and mineralogy data of the test soils will be maintained by

the sponsor.

B. Test Species

Male Crl:CD®BR rats, approximately 21 days of age, with body weights in the
range of approximately 40 to 65 grams will be acquired from Charles River
Laboratories, Inc., Kingston, New York. The Crl:CD®BR rat has been selected on
the bases of exteasive experience with this strain and its suitability with
respect to herdiness, longevity, sensitivity, and low incidence of spontaneous

disease.

Male Yucatan microswine, approximately 30 days of age, with body weights in
the range of approximately 3 to 6 kilograms will be acquired from Charles River
Laboratories, Inc., Wilmington, Massachusetts. The weanling Charles River
microswine has been selected on the bases of its low body weight, its
suitability as a model of soil-lead ingestion by children, and its suitability
with respect to longevity, hardiness, sensitivity, and low incidence of

spontangous disease.

C. Pretest Procedures$

Rats and microswine will be housed according to the Guide for Care and Use
of Lsboratory Animals. (NIH Publications No. 86-23, Revised 1985)

The quarantine period will be approximately one week, during which rats

will be fed optimized diet (once per ‘da_y') of irradiated Purina® Certified

- 66 =
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-5 =

Rodent Chow (PCRC) #5002 meal and transferred gradually to Teklad basal mix
(95X) for rats. Microswine will be fed optimized diet (twice pexr day) of
microswine diet (Charles River) and transferred gradually to Teklad basal mix
(951) for microswine. Rats and microswine will be provided de,lmxizgd water
2d libitim, weighed three times, and observed with respect to eating habits,
weight gain, and any signs of disease or injury.

During the test pé.x:iod, 2all rats and microswine will he fed ,the diet of
their respective treatment groups.

Animals that die or are sacrificed in gxtremis during the quarantine period
will be necropsied to check for the presence of disease. Animals will be
released by the laboratory veterinarian at the end of the quarantine period.

Haskell Laboratory has an animal health monitoring program which consists
of periodic food and water analyses for contaminants, sampling freshly washed
cages and cage racks for bacteria, and sampling non-study animals housed in the
study room for pathogens The program is monitored and administered by the

laboratory veterinarian; data are maintained separately from study records.

D. éssignmen; to _Groups

Healthy animals will be assigned to g‘fuup.s by computerized, stratified
randomization. Rats will be housed ‘individually while microswine will be

‘housed two per cage. Each animal will be assigned its own Haskell animal

number, and permanently identified by a number marked on the rat's tail or the
microswine's ear. '
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PROTOCOL AND PROTOCOL AMENDMENTS

APPENDIX A.

E. Animal Husbandry

After assignment to groups, animals will be identified with a cage card and
housed in stainless steel cages. All rats and microswine will be provided
optimized test diets of approximately 21.5.g/rat/day and 340 g/microswine day.
Deionized water will be provided gé libitum, ’

Animal rooms will be targeted at a temperature of 23 * 2°C and a relative
humidity of 50 % 1cz. : ' -

F. Diet Preparation and Analysis

During the test period, rats and microswine in each group will be fed the
following purified diets:

o Rat Basal mix (95%) (TD 92242)
o Swine Basal mix (95%) (TD 93034)

These diets will be custom formulated by their manufacturers so that each diet
contains complete normal nutrition for each species when the diet is diluted
(weight/weight} with test soil containing 1,000 ppm lead or with sucrose.
These diets are sucrose-free so that the soil added will replace the sucrose
rather than diluting the complete mixed diet. The diets will contain

< 0.1 ug PBIR. . - e

Lead/soil or sucrose will be .added to the diets and thoroughly mixed for a
period of time that is adequate to assure homogeneous distribution in the diet.

Once prepared, diets will be refrigerated until used.

Sucrose mixed diets will be given to all animals during quarantine and the
single dose administration gtouﬁ {Group A in Study Design}). The lead/soil
mixed diet will be given to the other group for 30 days (Group B in Study
Design). After 30 days, Group B animals will be given sucrose-mixed diets for
the rest of the study period.
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Before the beginning of the study, samples will be collected from the diet
prepared with-lead/soil. These samples will be analyzed to verify
concentration and homogeneity in the test diets.

Homogeneity s;mp};e__s_‘,tri_l_.}__y.eu‘ _cg__J:}_gEt‘g_c! fr.o_m. the top, middle, and bottom of
the diet mixer. Samples will be frozen until analyzed.

Once during the study, samples will be collected from randomly selected
feed j'nrﬁ to verify concentration of lead in the feeders. Samples will be
collected from each species. Backup samples will be taken on the same day from

- other feeders in the same species and analyi_ed if needed. Feeder samples and

backup samples will be frozen on the day of collection.
G. Body Weights
All rats and microswine will be weighed twice per week unless experimental

£indings warrant a more infrequent weighing schedule.

B. Food Consumption and Intake of Test Material

The amount of food consumed by each microswine will be determined twice per
week throughout the study. The amount of food consumed by each rat will be
determined weekly throughout the study. From these determinations and body
weight data, average test animal daily food consumption, and intake of test
material will be calculated.

I. Dosing

Rats will be dosed intra-ve‘nd;xsly via the tail vein, while microswine will
be dosed via the ear vein. Sterile water will be used as a vehicle for
intravenous administration. Oral doses to both species will be administered by

gavage. Deionized water will be used as a vehjcle.
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The route of administration of the lead-contaminated soil will be by oral
gavage and/or feeding since ingestion of soil lead activity presents one of the
principle direct pathways for exposure to children. Intravenous administration
of lead acetate will be performed in order ‘to calculate area under the
curve (AUC). and-absolute-bicavailability of lead.

J. Blood ‘Samplin

Approximately’o.l-o.s’ml of rat venous blood and 0.5-1 ml of microswine
venous blood will be drawn from each designated animal at 0, 0.5, 1, 2, 4, 8,
12, 24, 48, 72, 95, 120, 144, 192, and 240 hours after dosing. Blood will be
collected into a lead-free tube containing EDTA and refrigerated until the time

of preparation for analysis.

K. sacrifice of Animals

At the end of the experiment, the animals will be humanely euthanized.
Animals will be necropsied, liver and bone will be collected from the single
dose administered animals (Group A in Study Design) and liver, bone, kidney,
spleenr, and brain will be collected from the animals fed lead/soil for 30 days
{Group B in Study Design). All tissues will be weighed, frozen af
approximately -20°C, and stored for potential future analyses.

L. Blood Analysis

The blood lead concentration will be analyzed by graphite furnace atomic
absorption spectroscopy (GFAA), at DuPont Chambers Works. Dosing sclutions,
diets, and drinking water will also be analyzed.

-70 -

DUP040000626



DuPont HLR 671-93

PROTOCOL AND PROTOCOL AMENDMENTS

APPENDIX A.

M. Data Analys is

The blood lead concentrations determined by atomic absorption will be used
to calculate AUC (area under blood concemtration versus time curve) and
absolute. bicavailability-of. lead. Individual animal data.as well as the mem‘
for five animals in each group will be reported.

‘N. Statistical Methods

Body weights, body weight gain, and food consumption will be analyzed by
one-way anslysis of variance. Appropriate statistical analysis will be

performed on mean AUC values between oral and intravenous administrations.

SAFETY AND HOUSEKEEPING

Good housekeeping practices will be used to avoid contamination of work
areas and potential health hazards. Gloves will be worn when handling
formulation, blood, animals, animal tissues, or analytical standards. Animal

carcasses, feces, and diet will be incinerated.

BECORDS AND SAMPLE RETERTION
All original records will be retained at Haskell Laboratory or at the
Records Management Center, E. I. du Pont de Kemours and Company, Wilmington,

Delaware.
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PROTOCOL APPENDIX I

MEDICAL RESEARCH PROJECT NO. 9660

Study Personnel and Study Dates

STUDY PERSONNEL

Study Sponsor: Corporate Remediation Group of DuPont Chemicals
E. I. du Pont de Nemours and Company
Bellevue Corporate Center
VWilmington, Delaware 19809

Contact: Timothy $. Bingman, D.A.B.T.

Consultant
(302)571-7761

Study Director: Hanan N. Ghantous, Ph.D.
Research Toxicologist

STUDY DATES

' Proposed Experiment Start:

Proposed Sponscr Approval:
Proposed Experiment Completion:

Proposed Report Issue Date:

May, 1993
Date the Sponsor signed the MR Project
August, 1993

February, 1994
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ABSOLUTE BIOAVAILABILITY OF SOIL LEAD IN RATS AND MICROSWINE

MEDICAL RESEARCH PROJECT NO. 9660

cec:

PR

PROTOCOL

Date
Approved: — § - 5//7/%3
anan N. Ghantous s
Study Director
Gl S Bopto . = /s o3
© Matthew S. Béédanf
Manager
Biochemical Toxico,
E. Ross
S. Elliott
S. Bingman (REO-PIT)
Mc Cleary
S. Bogdanffy
€. Rhea
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DUPONT CENTRAL RESEARCH AND DEVELOPMENT
HASKELL LABORATORY FOR TOXICOLOGY
AND INDUSTRIAL MEDICINE

June 28, 1993

TO: MEDICAL RESEARCH PROJECT NO. MR 9660-001
ABSOLUTE BIOAVAILABILiTY OF SOIL LEAD IN RATS AND MICROSWINE

PROTOCOL AMENDMENT #1

The protocol is amended as follows:

1. Page 2, Study Design, Section A. Single Dose Administration, replace "Fifty

male rats and ten male microswine will be used.® with "Fifty male rats and
twelve male microswine will be used.* )

Reason: To obtain better statistical analysis of results.
2. Page 2, Study Design, Section A. Sinple Dose Administration, replace

*Twenty-five rats and five microswine will be dosed orally...® with
*Twenty~-five rats and six microswine will be dosed orslly...”.

Reason: To obtain better statistical amalysis of results.

3. Page 2, Study Design, Section A. Single Dose Administration, replace
*Twenty-five rats snd five microswine will be given..." with "Twenty-five
rats and six microswine will be given...”.

Reason: To obtain better statistical analysis of results.
4. Page 3, Section B. Single Dose Administration After Feeding For 30

Consecutive Days, replace "Fifty male rats and ten male micraswine..." with
__*Fifty male rats and twelve male microswine..."

Reason: To obtain better statistical analysis of results.

5. Page 3, Section B. Single Dose Administration After Feeding For 30
Consecutive Days, replace "Twenty-five rats and five microswine will be
dosed orally..." with "Twenty-five rats and six microswine will be dosed
orally,..". :

Reason: To obtain better statistical analysis of results.

6. Page 3, Section B. Sinple Dose Administration After Feeding For 30
Consecutive Days, replace "Twenty-five rats and five microswine will be
. given...," with "Twenty-five rats and six microswine will be given...=.

Reason: To obtain better statistical analysis of results.
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7. Page 4, Pretest Procedures, second paragraph, delete *irradiated® from
first sentence.

Reason: The animals are not being feed irradiated chow. The study is being
conducted in Building 1 and irradiated chow is not received there.

‘.gi__gggg“§,magcgnd4szntence. replace "(twice per day)" with *(once a day)*.

Reason: More convenient for individual food consumption calculations.

9. Page 5, Section D. Assignment to Groups, second sentence, replace "housed
two per crge” with “housed individually"®,

Reason: Animals will be housed individually to calculate individual food

" consumption.

10. Page 6, Sectinn E. Animal Husbandry, second paragraph should read "Animal
rooms will be targeted at a temperature of 23 + 2°C for rats sand 25 + 2°C
for microswine and a relative humidity of 50 + 102"

Reason: Microswine should be kept at a higher tempe:ature than rats.

11. Page 6, Section E. Animal Husbandry, after second paragraph, insert the
following paragraph: Animal rooms that will house rats will be
artificially illuminated (fluorescent light) on a 12-hour light/dark cycle,
Animal rooms that will house microswine will be artificially illuminated
(fluorescent light) on a l2-hour light/dark cycle with additional natural
light being available through a window at one end of ‘the room.

Reason: Microswine do not need to be on a 12 hour light cycle. The animals
should be housed in conditions similar to & barn.

12. Page 2, Section A. Single Dose Administration, "Blood from the single dose
administered group of rats was collected in lead-free tubes containing
EDTA. Heparin containing tubes were used for collecting bleood from the
other groups.

mkéaééh;ATﬁbTA caused complications in analyzing blood lead by atomic

absorption.

13. Page 6, Section E. Animal Husbandry, add the following paragraph
*Microswine ‘were provided with recreational equipment (balls) in their
cages. .

Reason: To improve housing conditions. Balls were added after consulting with
Linda Panepinta, Swine Research Consultant.

14. Page 6, Section F. Diet Pregaration and Analysis, the following shculd be
added ‘chroswine were given Oreo cookies after blood wampling.

Reason: Linda Panepinta, Swine Research Consul;ant,_suggestgd the
administration of Oreo cookies after blood. sampling as a reward.
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15. Page 7, first paragraph, the following sentence should be added "Diet
samples will be refrigerated, not frozen until analysis.

Reason: Analysis was done within a short period of time after sampling.

16. “Due to technical error, the 12 hr. interval blood collecticn was not taken

e for the single dose gavage group of rats. Five male rats from the animals

not used on the study were randomly selected, prebled, dosed by gavage, and
bled after 12 hrs.

Reason: Technical error.

17. Page 8, Section K. Sacrifice of Animals, Replace the final sentence with
) *Tissues from rats bled at the 240 hr. time point will be saved at
sacrifice.

Reason: Tissues from 5 rats only are needed for statistical analysis.
Date

e
Approved: M * 6/ M/ J “’g% m/”?f"
" [Bfnan N. Ghantous T ]
\/ Study Director
Vi

1
. . . 0
Lo peethens S , v f f ~
."‘l R - 7/28 23 ]
Matthew S. Bégdan
Manager

Biochemical Toxicology

cc: P. E. Ross
G. S, Elliott
T. S. Bingman (REO-PIT)
K. Mc Cleary
“T M. §. Bogdanffy
R. C. Rhea
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Protocol Amendment No. 2 »
Absolute Biocavailability of Soil Lead in Rats and Microswine - pagelof3

TO: MEDICAL RESEARCH PROJECT NO. 9660-001

page

page 4

page7

- The following changes are made to the original _pr.b'toco,l:

STUDY DESIGN
A. Single Dose Administration
first and third bullets

Change "..and ten male microswine...' to"...and nine male
microswine..."in the first bulleted item. Change '...and five
microswine will be dosed orally (gavage)...' to '...and four
microswine will be dosed orally (gavage)...' in the third
bulleted item. One microswine became ill and was

sacrificed in extremis.

MATERIALS AND METHODS

A. Test Material '
paragraph 1, sentencel ' g

Replace the first sentence with: ‘Lead acetate will be
supplied by Aldrich, Milwaukee, WI 53733, US.A. and the
test soils will be supplied by the sponsor.' This senténce
was written incorrectly. It was always the intent to receive
the lead acetate from Aldrich and the test soils from the
sponsor.

MATERIALS AND METHODS
H. Food Consumption and Intake of Test Material
paragraph 1, sentence 1

Change '...food consumed by each microswine will be determined

twice per week...' to "...food consumed by each microswine
will be determined weekly..." For easier data comparison,
microswine and rats were maintained on the same
schedule for food consumption determination.
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Protocol Amendinent No. 2
Absalute Bioavailability of Soil Lead in Rats and Microswine page2of3

page 7

page 8

MATERIALS AND METHODS
L Dosing
paragraph 1

Add the following sentences: ‘On¢ microswine designated
for intravenous administration and one microswine
designated for oral (gavage) administration will be fed one
hour before dosing. Data from these animals will be
reported separately.’ The microswine ate all of their food
immediately, while the rats tended to have food remaining
in their food jars up to the time of dosing. Therefore, ’
microswine wete considered ‘fasted’ while the rats were
considered ‘fed.' To evaluate if being 'fed' made a
difference, one microswine from each type of single dose
administration was fed one hour before dosing.

MATERIALS AND METHODS
]. Blood Sampling
paragraph 1

Insert the following sentence after the original first
sentence: 'For microswine in the single dose
administration group, syringes will be washed with
heparin before blood collection.’ The blood collected from
microswine that received a single dose after feeding for 30
consecutive days was clotting. The heparin wash was
added to prevent this from occurring in the single dose
administration group.
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‘Protocol Amendment No.2 _
Absolute Bioavailability of Soil Lead in Rats and Microswine ‘ page3af3

page§  RECORDS AND SAMPLE RETENTION
paragraph 1, sentence 1

Change"...will be retained at Haskell I.abozatory orat the
Records Management Center,...' to *...will be retained at
Haskell Laboratory, Jackson Laboratory (DuPont ’
Chambers Works), or at the Records Managy

Center,..." Records and samples from the analyses for lead
will be maintained at Jackson Laboratory.

Approved by: M : 0{ »-C\/«—'\ﬁ—/ . i / 3’/ 93

\ / Hanan N. Ghantous, Ph.D. ~ (date)
- Study Director

_ P By o 023 47
Matthew S. Bogdangfy/Fh/D. (date)

Manager
Biochemical Toxicology and Risk Analysis

cc: T.S. Bingman
KA. McCleary
R.C.Rhea

e = v o 3 Ml Ol
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APPENDIX C. BLOOD LEAD CONCENTRATION BEFORE INTRAVENOUS OR ORAL DO

ABBREVIATION

RS - Removed from Study
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ABBREVIATION
RS - Removed from Study
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ANALYSIS OF LEAD IN BLOOD, SOIL, AND ASSOCIATED MATERIALS

APPENDIX H.

Summary

The purpose of this study was to determine the amount of lead that was.contained in
samples associated with MR9660. There were essentially three type of samples: blood

(rat and microswine), aqueous (drinking water, dosing solutions), and solid (soil; bedding, -

etc.). Blood sarnples were prepared by dilution with a modifier sohution (to digest sample
and break viscosity) and analyzed using Graphite Fumnace Atomic Absorptxon
Spectrometry (GFAAS). Aqueous and solid samples were prepared using microwave.
assisted digestion and analyzed using Inductively Coupled Plasma Atomic Emission
Spectometry (ICP-AES). Generally, all samples were run in duplicate and average
answers reported. In the case of the biood, each sample and duplicate was spiked and
checked for recovery. If the spike recovery was greater than 10% in error, A one point
standard additions calculation was performed. Greater than 1000 samgples were analyzed
throughout the duration of this study.

Methodology

The descriptions listed below are summaries of the actual methods used to analyze

“samples. The actual methods are documented in the Procedures Notebook, archived at

QCL and copies are available upon request.

Blood samples were réceived in small polyethylene vails. Approximate sample volume
was 100-300 uL.. 100 uL of blood is diluted 10 1.0 mL with modifier solution. The
modifier solution is a solution of nitric acid (digests sample), Triton X-100 (surfactant,

breaks viscosity), methanol (antifoaming agent), and ammonium phosphate (GFAAS
madifier) in water.

le An iood

Blood samples are analyzed using Graphite Furhace Atomic Absorption Spectrometzy
{GFAAS). In GFAAS, 2 20 nijcroliter volume of sample + modifier is m_;ected into a small
graphite tube. This tubeis electromagnetically heated to dry, char, and atomize the
sarnple. A holiow cathode lamp (HCL) shines light corresponding to the atomic emission
of Pb (283.3 nm) through the tube. As free Pb atoms are generated by the sample

‘atomization, they absorb the radiation, attenuating the amount of signal from the HCL.

The degree of attenuation of the HCL radiation is proportional to the conceatration of Pb
in the sample. Calibration standards of 10, 20 ,and 30 ng/ml. are prepared by serial
dilution of 2 1000 ug/mL. stock. Each blood sample is analyzed twice. Each sample and
duplicate is then spiked with 10ng Pb and reanalyzed to check for recovery. .If recovery is
less than 90% or greater than 110%, a one point standard addition calculation is

- 13
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APPENDIX H.

performed to determine the amount of Pb in the sample, Each result is the average of the
two replicates.

1 tion: U
Samples that are pnmanly aqueous are prepargd by acidifying 10.00 b of slmple with

2.00mL concentrated HNO3. The sample is then diluted te a final volume of 20.00 mil.
and analyzed by ICP-AES.

.Sohd Samples are prepared by microwave ass:sted digestion, 0.1-0.2gof sample are
digested with 5.00 mL concentrated HNO3 in a Teflon lined pressure vessel. The vessels
are placed in a microwave digestion apparatus and cooked for 10 minutes at 300@W
power. The samples. are allowed to cool and are then filtered into 2 50 mL volumetric
flask and diluted to volume with deionized water. ‘Samples are analyzed for Pb content by
ICP-AES.

le Analysis ; Solid Sampl

These samples are analyzed by Inductively Coupled Plasma - Atomic Emission
Spectrometry (ICP-AES). The prepared sampies are pumped into an sample introduction
system where a fine spray of aerosol is generated. ‘This sample aerosol flows along a
stream of argon gas into the plasma. The plasma is a highly energetic discharge sustained
in argon by applied radio-frequency power in excess of 1000 W. This discharge is
energetic enough 10 desolvate, atomize, and excite the sample species to radiative
emission. The intensity of the characteristic emission wavelength of Pb (220.35 nm) is
proportional to the amount of Pb in the sample.

Results

The results for all samples submitted under MR9660 are listed immediately following this
page.

- 131 ~
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APPENDIX H. ANALYSIS OF LEAD IN BLOOD, SOIL, AND ASSOCIATED MATERIALS
Comiprehensiva Blood Report
PB BL_CP.XLS
Sample  |Lead ' Sample  |Lead __|Sample  llesd Sample Lead e
ng/ml g/ml ug/ml _ fugimt
a-101 ) 104 1102.0.5 ] A101-144
a-102 <5 106-0.5 A104-144
a-103 <5 ] s [A107-144 |
a:104 <8 JAl11-144
at08 & 8 R CYRESE N
ai06___ <6 3 R
a-107 8 108-1 [A103-182 o2
2108 5 109.1 A117:192 0.6 -
8-109 44] 121 |A1iB-192 X .
2110 10]. 1231 A119-182 056
fa-111 50 1241 _|A125-192 0.2
2112 13 |- -
113 T13 012 18] "JA105-240 0.48
a114 i0 1042 15.1 A113-240 0.38|
2118 15 107-2 19.1 |AT13-240 6.4 T
#1186 10| 1112 16.6 A120-240_|  0.32]
Je117 8 Tlsz | N T |aiza0 B9
a-118 12 . JA105-72 | . . -
2119 12 1054 [ - 11372 1.8 _ISTABILITY.
{a-120 [ 1133 7.7) Al14-72 3] A106-2408 045
a-121 18 1144 6.6 A120:72 1.8} A113-240s | 0,46
122 12 1204 256 A12172°1 o8] |AT14-2408 05
2123 18 1214 20.3 . 1 _{A120-240s .22
at24__ |<5 1 {a102:86 24| A121-240s 088 T
w125 <8 | Mo | 3T [atosde 7] S N
1178 » 10-9i 0.1, |nEpeaTs | |
R P S (17X 3 T Jmera T
- ' ..j118-8 _ Al117.48 | L
SRR SUR 1258 e JAVIBAB
_ e JA121-240(6/2 -
A121-240(6/7)

12/8/93
‘Paae 1 of 11
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.
Comprehensive Blood Report
PB_BL_CP.XLS
Sample 1P, ng/mL Sample _ |Pb, ng/mL_| _{Sample__ IPb, ng/mb | Sampla Pb, ng/mL
8201.PRE 34 822105 15 ....|B202:24 } 9287 " 1g202-144 | 32|
8202-PRE 10§ B220:05 [ 21| B206-24 | 55 B206-144 16}
B203-PRE 23 B214-05 | 241 1B210-24 { 59 B8210-144 o
B204PRE | 261 " IB213.05 | 31} [B218-24 EL e
B205PRE | " 7) (820505 | ° - 20f _ IB222.24 | = @3] 18)
B206-PRE [ 32 - . - 1 i
8207-PRE 42 B2i61 | 020948 | 54 8201-192
B208-PRE |~ 16| 82021 | )8-48 ' |B204-192_
B209-PRE | 23] 82221 | _|8207-192
8210.PRE 18 8206-1__ | 8211.192
8211-PRE 23 {82101 ] B215-182
18212-PRE _16 _ _ ] T
8213-PRE_ 12 B208-2 B208-240 |
B214-PRE | 13) B224-2 |8209-240 T2 .
H215-PRE | 24 £209-2 |8212.240 <5
L — L C
8217-PRE 26 82232 _|p224:240" | . 18]
18218-PRE KL . do ] s e g e j
B219-PRE 21 {82044 | 71 1820398 60 __|i-1:7400pte | 10
B320-PRE 18] [B215.4_ | e8| |B217:96 82| |ki-740tpre<s_ |
'|B221-PAE | 28 |B211-4 | 197§ |8218-96 | 338 _{11-1-7402pr8 | <5 e
18222-PRE 8] 82074 | i Fgggggg__ , 64]  Tu-1-7403pre]<s ]
B223-PRE [<6 | |la201.4 1 15§ 823596 | 740 I-1-7404pre] 130 7
B224PRE |<6 1 ' A _ — P .
B226-PRE [<5 Ip203-8~ 290  18205-120 | 22 Ju-3-7400-72] ~
. ' |B217-8 320 (8293120  32f fn-1-7401-12 - '
182188 ] 530|  [8214-120 18] 1i1-1-7402-12
182198 250 18220120 21 _ I-1-740312 T
B225-8 230 18221-120f 170 11740412
1218193
Page 2 of 11
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APPENDIX H. ANALYSIS OF LEAD IN BLOOD, SOIL, AND ASSOCIATED MATERIALS
Comprehensive Blood Report
PB_BL_CP.XLS
Sampie__ [Phugimk | Sample__[Pb.ugimb _[Sampte _1Pb.ug/mt. N,
fc32105 14.2 C30624 | o4l "~ " JC301-192 |7 074 e
€320 0.5 118l R . |C304d834 0.53 -
314667 19,40 R €307-182 0.43
€3305 |7TE I/ O (<A 12X % -] Y A
c30805 1 7 184 o o "7 028 - T
RORL e B | 52 B PR S
‘0.7 1.2 T
13 —l ..|G309-240 I
83 L [caizaa ,
[c3toi0 17.5 69|~ "Icaz3zdo] T —
! e [G324200 ] L
€308 2.0 75 €301-72 2.8 1
€324 2.0 19.1 €304-72 0] I R -
€309 2.0 4.3 R AFIR o T R T
€3122.0 12.2 c311-72 1.3] - |
C32320 9.7 1€3165:72. Rl T
C304 4.0 8.6 {c3oa®e |~ o~ I T R
€301 4.0 12.2 Jc317-98. 0.4 —
fcaora.0 44 _Icaraas | 0.1 ; -
c3114.0 4.8 C326.96 0.9 : i
C315 4.0 71 L i —
. 1308120 0.8
€303-8 8.1 |C313-120 1.8
1C317-8 3.2 €314.120 | O T I e
€318 08 €326.120 o T A
C325-8 3.9 €321.120 0.8 -
Ca05-12 45 C308-144 0.7] _ .
€313-12 5.3 C310-144 0.8] N B
€31412 5.8 318144 1.2 N
€320-12__ 4.2] |c3aza-144 ] o o
gaziaz 6.8 | R I A .
12/8/33
Paga4of 11
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, , —
Comprehansive Blood Report
PB_BL_CP.XLS
Sample  [Pb, ug/ml. | Sample__|Pb, ug/mb | Sample__ {Pb; mgikg |
[Rst Gavags DOSING SOLUTION _ SUCROSE DIET SAMPLE.____— |#1 top of‘mixer 5/17/93 T
GROUP B 311.9 I<5 b e 31 e
GROUPB |  310.9] , 2b .48 -
. . OREO COOKIES N %0|
DEIONIZED WATER . L UUURE SRS I : L
<5 ot oo | e {#1 middle of mixer 5/17/93 . | Y
N ] {TEKLADBASAL | = s . T SR I
{1000PPMPOSOIL_ |~ ISWINE  [<5 Y |- T DU - R A
840.9 T - 47 ) B
- PURINA RAT CHOW | B I
SUCROSE - o J<s_ | .. __|#¥ bortom mixer 5/17/93 )
- <8 . . . N |72 ] 37 T
SWINEBEDDING |~ tan : 38
_ . I . ’ 38| o
Swine IV Single Dose Samel] o R _ o -
{ia [176.8mg/g DIH20 _ [<1 | [rop mixer 6/17/93 | T
rom— (7 07—y M A B - I
~ S 1L, D PRI - LY
| {400mg/20mL} . 3 44
swins gavage L v | S
7/16/93 30 Day Swine [V 30 Day Solution_ {midd or 6/17/93 i o
108 425 mglg 118.6 mg/g _ da 17423 . ]
11a 1348 mg/g ] | 1 _{5a I 8.7
‘et refefgs | Swine singlo gavage 8/93  |6a 43.1 . I ! I
. {3 0.339mgig | _ . doo N I
4a____ [0-34Tmgig| bottom mixer 6/17/83 | = -
v 78 _45.6 R
_|8a R 51 T
- B W T Y i R
. ) e
12/p/93
Page 50! 11
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Biéockemical Toxicology and Risk Analyis
Haskel [aﬁofﬂtofy ( for Z'o;a:coé{qymd anmd %ed’acuze

To: MRFILE 9660

From: Hanan N. Ghantous HO-
Study Director

Notebooks used in this study:

E-78163, E-78163-AA, -BA, -CA, -DA
E-78164, E-78164-AA, -BA, -CA, -DA

Haskell Laboratory Report No.: 671-93
Name of Report: Absolute Bioavailability of Soil Lead in Rats and Microswine i

Distribution of Report: ~ Timothy Bingman
(6 bound, 1 unbound, all single-sided)
Hanan Ghantous (1 bound, deuble-sidedbj~

2 Aepund  RC 12010193

Medical Research Project No.: 9660-001
Haskell Sample No.: 20202 and 20204
Haskell Test Code: 467

Haskell Report No.: 671-93

COMPLETE THIS PORTION AFI‘ER REPORT IS SIGNED
BUT BEFORE REPORT IS SENT TO INFORMATION SERVICES

Does the summary from this report qualify for the ICARE database?  yes
If yes, who made the electronic submittal? —
If yes when was the electronic submittal sent? A

DUP040000663



TO: INFORMATION SECTION PLEASE DESTROY ALL OLD FORMS

Fill out a test.substance evaluation form-as completely as possible for gach test substance submitted
If a test substance is being submitied for mutagenicity testing, pay special attention to Sections 6, 8 and 9.
Unless otherwise requested, test substances will be returned to submitter within six months after the final report is wrinen.

Haskell No.:___ o0AJ 2, e
(to be assigned by Haskell Personnel})

ST

1. Chemical Abstracts nomenclature; B¢ etvo, ACD. L«D Ad Ca*]-\ ")ad:?’ ,
b/»/#z

Chemical Abstracts Registry No.:__ w030 -5 (-4
2. Other name(s):__t2ad Qcetote TRIWYDRAYE

3. Cost Center identification code and/or lotnumber: KY 03231 CY

4. Structural formula:
P (CLAW303) 3HAO

(8) Molecular weight379.33

5. Composition of mixtures by % (include all additives and solvents): ___ rv / B

6. Purtyainq % () Impurities present,__ A ,W}

7. Physwal charactensucs ‘ 3 ol a
(@) Color: it & (b) Form:{.R{stallin () mp.:_I5%C
(d) b.p.at 760 mm Hg.: ¢ (e Density; 4 OpH: .0 vt a5
A3%0100°C

(g) Vapor pressure at 25 degrees C:_ V| 37 degrees C:V (h) Vapor density&//4
UNKNOWN (attach curve if available)

(i) Maximum process temp. N/l in presence/absence of air. (delete one)

e

DUP040000664



TO: INFORMATION SECTION PLEASE DESTROY ALL OLD FORMS

Fill out a test substance evaluation form as completely as possible for each test substance submitted -
If a test substance is being submitted for mutagenicity testing, pay special attention to Sections 6, 8 and 9.
Unless otherwise requested, test substances will be returned to submitter within six months after the final report is written.
Haskell No.:____ 0304
(to be assigned by Haskell Personncl)

. Chemical Abstracts nomenclature;___A/A

Chcrmcal Abstracts Registry No.:__A/ A

Other name(s): ST ) Cz?UTAM_IA/ATEio WITUH 1000 Ppsn
LEAD FRoOM A SITE TN WASHINGTON STATE.

. Cost Center identification code and/or ot number: _ M A

Structural formula: N A

(2) Molecular weight /\/A

5. Composition of mixtures by % (include all additives and solvents):___AJ A
6. Purity_a/f) % | @ Imp.ur:ities' present.__ A/ A
7. Physical characteristics: ] 14 A - : B |
(a) Color:_Bletend (b Formﬁg_«i_ (o) m.p.: __’l_ilé‘___
(d) b.p.at760 mm Hg.: (¢) Density: A/ A OpH:_ M [A
(g) Vapor pressure at 25 degrccs C __/l;)]&_ 37 degrees C: ___72 (h) Vapor density 72
- UNKNOWN (attach curve if available) A A

(i) Maximum process temp., in presence/absence of air. (delete one)

DUP040000665



LOUISIANA STATE UNIVERSITY
MEDICAL CENTER

1542 Tulane Avenue _
New Orleans, LA 70112-2822
Telephone: (504) 568-4750
FAX: {504) 568-4633

Department of Surgery

May 3, 1993

Dr. Hanan Ghantous

Stein Laboratory (DuPont)
Building 1

Elkton Road

Newark, DE 19714

Dear Dr. Ghantous:

Please find enclosed 2 small keys for the lock on the .container
of 19.5 Kg DuPont test soil "P" that I am shipping to you via 2-
day Federal Express per Tim Bingman’s (DuPont) request. This
test soil is from our original stock of test soil obtained from
Hazen Research, Inc., Project # 7910-08.

f

"t
"4,&\

Schoo! of Allied Health Professions School of Graduate Studies

School of Dentistry

. Smith, Jr., Ph.D.
Dspartment of :Surgéry

1542 Tulane Avenue

New Orleans, 1A 70112
(504) 568-4763

School of Medicine in Shreveport DUP040000666
School of Medicine in New Orleans  School of Nursing



REFERENCE NO. ..RP-
*NAME
*REGISTRY NO. ..RN-

*SYNONYMS

SPONSORING DEPT. . .DE-

(see DE word list)

MEDICAL RESEARCH

SAMPLE NO. - .5N-
SAMPLE R’CD DATE  ..SA-
TEST TYPE -<IT-9
(see TT wordlist)

COMMENTS -+ CO—~

TEST

011-139-000-2

6080-56-4

(HEE HHE )

- lM- Acetic Acid, lead(2+) salt, trihydrate

(_ ######"##"# s zero-filled )

+-SY- Lead acetate trihydrate / Lead(II) acetate trihydrate

/ Lead acetate / Acetic acid, lead(2+) salt

CHEM

. +MR-MR-9660-001

20202

930511

99 MISCL

Report Nos.
(HL-4#-YY D+.}

HASKELL REPORT . -HR-H

{OQutside rpts) ..ER-HLO-

L

Distribution:

Other Codes:

(YTMHDD)

Date
{YYMMDD. )

D. Dastur (1)
J. Brock (1)

L. Holloway (1)
V. Daum (1)

ol obaR ol

Aldrich Cat.
No. 31,651-2
Lot# KY08221CY

LMR
MSB/HNG
.Sample Room

Notebook & Pages
(BE-% P. #-#.)

{Shell rpts) . .BR-SR~
CLINICAL REPQRT - .CRA~
PATHOLOGY REPORT . .PRA~
DOCUMENT NUMBER  ..DN-_

+ Input a "D" ome space after the Haskell Report No.
includes a chemical which is a TSCA 3{(2) chemical.

* Computer entered

if and only if the report

Completed (_ ) 1/16/87

DUP040000667



TEST

REFERENCE NO. . .RP- Gl SR dHE )
*NAME ..MM~ Soils, Washington State, contaminated with lead
*REGISTRY NO. ..BN- NA (%, zero-filled)
*SYNONYMS ;.SY~.Soi1 contaminated with 1000 ppm lead from a site in

Vashington State / Soil contaminated with 1000 ppm lead from Washington Statew
/ Soil with lead

SPONSORING DEPT. «.DE~ CHEM Distribution: K. D. Dastur (1)
(see DE word list) ' ~ W. J. Brock (1)

E. L. Holloway (1)
R. V. Daum (1)

MEDICAL RESEARCH  ..MR-MR-9660-001

SAMPLE NO. ..SN- 20204 Other Codes: NA (Note: NA was
- ' not defined by the
sponsor)
SAMPLE R'CD DATE  ..SA- 930512 {YIMMDD)
TEST TYPE _ -.TT-999 MISCL LMR
(see TT wordlist) RWR/HNG
Sample Room
COMMENTS - - GO~
Report Nos. Date Notebook & Pages
(AL-#-YY D+.) (YYMMDD.) (B-% P. #-%.)
HASKELL REPORT » -HB-HL- - _ - - -
(Outside rpts) ..HR-HLO- - . , -
(Shell rpts) ..HR-SR~__ . . — :
CLINICAL REPORT  ..CRA- e ~ . | B
PATHOLOGY REPORT « « PRA- . _ ‘ . v v .
DOCUMENT NUMBER . «DN- , _ . — . : — ™

+ Input a "D" one space after the Haskell Report No. if and only if the report
includes a chemical which is a TSCA 8(3Z) chemical.

* Computer entered Completed (_ ) 1/16/87

DUP040000668



.SHIPPER 'S DECI.ARATION FOR.DANGEROUS GOC)DS

be handed to the operator

thpperL S.U.M.C /DUPO/JT Air Waybill No. 8739535313
Surgery Page b of 1 pag
1542 Tulane Ave. S:?:persR:ference :i:nsber
Nevarleans, LA 70112 | foptional)

Consignee . Hapan Ghantous |
Stein Laboratory (DuPont) //g |
sldg, 1, Elkton Rd. FH\: }

l Newark, DE 19714 i
. |
Two completed band s‘ign'e_dv cdpie‘s of this Declaration imust WARNING .

TRANSPORT DETAILS

This shiprhent is within the
limitations prescribed for
{delete non-applicable]

Airport of Departure

MNEW ORLEANS

|PASSENGER Y -
AND CARGO ' 14
AIRCRAFT. Y/

Failure to comply in.all respects with the applica-
ble Dangerous Goods Regulations may be in
breach of the applicable law,. sub;ec\‘ to legal
penalties. This Declaration must not, in any cir-
cumstances, be completed and/or signed by «
consolidator, a forwarder -or an 1ATA cargo
agent.

Airport of Destination P///éﬁ Dl:.(//q//¢

Shipment type /(delete non-épb/iéable)
NON-RADJOACTIVE [ RAKISACTNE X ]

NATURE AND QUANTITY OF DANGEROUS GOODS

Dangerous Goods Identification N ) L
- SR - Quantity and Packing Authorization
Class UN | subsi- type of packing Inst. SRS
Proper ‘Shipping Name | D?\:i— IoDr ' 'tljil?srlr
1 -sion No. )
Lead Compounds, 6.1 UN 2 plastic drums x Y619 Limited
Solubte, N.O.S. 2291 10Kg each Quantity.
(Lead Contaminated ! 111
Soil)
POISON
Additional Handling information
24Hr Emergency phone # {(504)361-5284
| hereby declare that the contents of'this cons:i_gnsme,ﬁt are fully and Name/Titlé of Siqnétory Asst.

accurately described above by proper shipping name and are classified,
packed, marked and labelled, and are in all respects in the proper
condition for transport by air according to the applicable International

and National Government Regulations.

IDuane M Smith Jr.Ph.D. /Pro

Place and Date
LSUM 1542 Tulane AvegN.Q
Sig , 5111 98

{se WA rnm N
" ,,.4_./17

49.F5-C4 umsed 8! DUP040000669

i
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ML100 E. . du Pont de Nemours and Company - |  PURCHASE ORDER
ot PURGHASE GRDER NO. ALT. N,
SITENO. TAX CODE  INQUIRIE: ) ’ :
_ . &suso' ~RELEASE NUMBER
DATE OF ORDER BY — : : '
p. . HEQUIRED PROMISED s -~-PAGE
: DELIVERY DELVERY oo Lo EAGE
RMS OF PAYMENT SREPAID ‘ GTHER
o L__|PREPA) L__|iseEBeom) . e
ST By, s R . i couieor* s [ SHIPMENT NUMBER
TITLE OF GOODS ' {If Ship Ft, Show City &-State) ' FREIGHT TERMS ¢ [oATe '
l N i VRECEIVED
— s |cHEcKeD BY
VENDOR CORE
. DATE
A/ . |SHIPPED _
"PAYEE GODE / ric plw
E [BRONO. or
1 1CARNO.
o RN
_ ) ] 1 |EB. war, »
) ' s . . ] T FREIGHT ] s e . vt
e Eo . du. Pont de Nemours and Company CHAHGES L .
) NO. AND/OR E T }
A X . i KIND PKGS.
STINE-HASKELL RESEARCH CENTER o - : _
p ‘RECEIVED M et
P.O. BOX 30, ELKTON ROAD |\ L , S
- { & | mount _ »
NEWARK, DE 19711 o —
_ ORDER NO. » DATE , S e
SHIP VIA: ‘ _ ‘ - TO REOOHD ADDlTlONAL SHIPMENTS. SEE REVERSE SIDE' >
ITEM | QUANTITY ©UNIT ) DESCRIPT!ON {SHOW OR ATTACH COMPLETE SPECIFICATIONS) ] " PRICE I ﬂUANT!TVgECEIVED

Al / /009, ?l 651-2 /pad/“}/f/('ﬁﬂ‘e ‘{Y‘IAVQ/)LP 5590

SNV WS

i

i
'i

f

CONFIRMING TO: P> _ o BY: _ v . DATE: '
REQUISITIONED BY © | exTeNnSION REQUISITION AFPROVED BY DATE AUTH. LEVEL|DATE DELIVERY REQ'D] ESTIMATED WEIGHT EST)MAT%OST_
M. D¢ Lauis b8 | Mudide K Dibeit |2/as /53 AsAP |
TTEM | GENERAL LEDGER AGCOUNT/SUB AGCOUNTS DETAIL ACCOUNTING AMOUNT // / ﬂm ( 20.7

DELIVERY SPOT #
[AST OROER NO. OR SUGGESTED SELLER & ADDAESS
M

/:HJHCL "‘ié%;/! s/

Oiowesr price  LloNLyknown souace OBbER APPROVED BY ORDER EXECUTED BY 2 2 5 2 2

2035 -500 /04 &6 0700

REASON SELLER
o Oaerrercuaury [ convractipaa.
SELECTED

AEQUIRED OESIGN L]

REQDUP040000670™




NumCaps
THIS IS THE ENTRY SCREEN FOR NEW COMPOUNDS
THAT HAVE BEEN RECEIVED. all ENTRIES MUST FIT
WITHIN THEIR AREA.
HASKELL NUMBER:20202
AMOUNT RECEIVED 125.266G FOR UNITS USE~
SAMPLE WAS RECEIVED 05/11/93 SEF DATE 08/07/93

SUBMITTER CHRISTINE LOEFFLER

LOCATION HASKELL : DEPT. CHEM
TEST ARTICLE LEAD ACETATE CODE# CAT#31,651~-2( ALDRICH
LOT# KYO82RICY N.B.

CASH# 6080~56—4

HAZARD. CODE

HAZARDS

COMMENTS MATERIAL-WHITE, CRYSTALLINE SOLID
ZDDRODDRDLORODDDLODRDDDDOODDDDRDDLLDDDDDDDDRNDDDDDDDDD?
3 USE "PAGE-DOWN" TO FLIP TO NEXT PAGE 3
3 USE "ESC" TO ABORT 3
@DLODHDODOLDODONOLDDDLLLDODDODDDDDDOLLOLOLDDDDODDDDDDY

NumCaps

THERE IS SPACE FOR TWO SYNONYMS—~EACH MUST FIT ON A LINE

LEAD(II) ACETATE TRIHYDRATE, 99.999%

2th CI NAME

ZDDODDOLOLOOLOOODDDDLDLODRLLLLOODDDDODLDDDDDDDODOLRLDDDODOODDRD?
3 USE "CTRL-END" TO ACCEPT ALL FIELDS AND EXIT 3
3 USE "ESC" TO ABORT 3
@DODDDDLDORRLDODDDDRODDLLODDDORDDDRLODOLODDDRLDDDDDDDDDODDODD
DUP040000671




NumCaps
THIS IS THE ENTRY SCREEN FOR NEW COMPOUNDS
THAT HAVE BEEN RECEIVED. ALL ENTRIES MUST FIT
WITHIN THEIR AREA.
HASKELL NUMBER:20204
AMOUNT RECEIVED COMMENT FOR UNITS USE-
SAMPLE WAS RECEIVED 05/712/93 SEF DATE 05/12/93

SUBMITTER TIM BINGMAN

LOCATION REO-PIT DEPT. CHEM
TEST ARTICLE $SOIL W/LEAD CODE#

LOT# N.B.
CASH

HAZARD CODE 2291

HAZARDS POISON

COMMENTS 1 OF 2 =11,199 GRM GROSS, 2 OF 2 =10,774 GRM GROSS
ZDLDODODLODLOLLOODDOLDDOLODODODDDDDDODDODLDONONDDODDODD?
3 USE "PAGE-DOWN" TO FLIP TO NEXT PAGE 3
3 USE "ESC" TO ABORT 3
@DOLOLOODLDLODORLDDOODLDDLDDLLLDLODONDDLLODDDODDDDDDDODDY

NumCaps

THERE IS SPACE FOR TWO SYNONYMS—EACH MUST FIT ON A LINE

SOIL. CONTAMINATED W/ 1000 PPM LEAD FROM WASHINGTON STATE

9th CI NAME

7DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD”
3 USE "CTRL-END" TO ACCEPT ALL FIELDS AND EXIT
3 USE "ESC" TO ABORT

EnDRLLODDHOLDDORDODNDEODOLLDDLOOLDDDLDLDLLOONDDDDDDONDDDDLLDY

AR
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‘\, DUPONT CENTRAL RESEARCH AND DEVELOPMENT
T HASKELL LABORATORY FOR TOXICOLOGY
AND INDUSTRIAL MEDICINE

Daté: 2;/?’/é@?

TO: STUDY DIRECTOR, /7/ _ é ////VTE&/S |

QUARANTINE RELEASE FORM

The shipment of animals described below has been examined,
meets the health status criteria set forth by the Manager, Animal
Resources, and is suitable for study.

DATE RECEIVED: ~ | 7/97/73 _ )
SPECIES: /02 /L/,;/&mﬁ/ /4//5’/@}?/65@ AR é‘/ 25
HASKELL ANIMAL NUMBERS: # 7 —FE .
SUPPLIER: ﬂj//ﬁ;ﬁ‘i ke oA RIES ,//VC |
TO BE USED ON STUDY: | Y /A ) V.

RELEASED FROM QUARANTINE: - _ f[/f 93

Chariles E, \edbver, VMD, ACLAN
Manager, Animal Resources

DUP040000673




CENTRAL RESEARCH AND DEVELOPMENT DEPARIMENT
HASKELL LABORATQRY FOR 10XICOLOGY
AND INDUSTRIAL MEDICINE

ce: Quality Assurance

Dates. (-10~3

10: . STUDY DIRECTOR, _Howom, Grveatous

QUARANTINE RELEASE FORM

-

The shipment of animals described below has béen examined,
meets the health status criteria set forth by the Consultant,
Animal Resources, and is suitable for study.

DATE RECEIVED: __ (-3-13
SPECIES: i o™

Yugcotan MicroSwive DO R 4-24-93
HASKELL ANIMAL NUMBERS: _ 5 ~/lp .

SUPPLIER: _ Qlgples Ruver (obotator e
10 BE USED ON STUDY: __ M qroun  HC 89

RELEASED FROM QUARANTINE: _(-9-973

b\)&. X i’\)»&vqi\o\)\o.‘({tj of Fotim o telease bc\?}\?, CLA')'.M%IS M/C,Q _
Released o Lleaslobeets ok 6-7-93 3¢ Ho'le booK ETNY TR 1uir s/

o A . J
4 Dohe Q—g,.g./,o/‘u
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CENTRAL RESEARCH AND DEVELOPMENT DEPARIMENT
HASKELL LABORAIORY FOR. 10XICOLOGY
AND INDUSTRIAL MEDICINE

cc: Quality Assurance

Date: (,-7-93

10: . STUDY DIRECTOR, Hoenen G hanloys

QUARANTINE RELEASE FORM

The shipment of animals described below has been examined,
meets the health status criteria set forth by the Consultant,
Animal Resources, and is suitable for study.

DATE RECEIVED: __ -1-93 A _

» , | BN
SPECIES: __ CRLCD (O &7 DOD 54793
HASKELL ANIMAL NUMBERS: __8§37350-&8374¢Q9

SUPPLIER: Chaxles Bwweld Lobogotfolies

TO BE USED ON STUDY: ___™M& JL6DH
RELEASED FROM QUARANTINE: _ <é/7/43 _

N esadong Py fom, Aot dnn SIS U2,

_ / Mfﬂ@ VM
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CENTRAL RESEARCH AND DEVELOPMENT DEPARTMENT
HASKELL LABORATORY FOR TOXICOLOGY
AND INDUSTRIAL MEDICINE

ZW;SZ&M g QRF <hy/az
Date: . 5/'47{/93

T0: STUDY DIRECTOR, __ AAN4W GHAN 7ot

QUARANTINE RELEASE FORM

The shipment of animals described below has been examined,
meets the health status criteria set forth by the Consultant,
Animal Resources, and is suitable for study.

DATE RECEIVED: (////?3

SPECIES: %’ﬁ /’4/ fb()léf /lﬂﬁ | %//?
HASKELL ANIMAL NUMBERS: #53646/* §3é353

SUPPLIER: _ /’Mﬁj LAVEL Moﬁﬂ?d;él&f A C

10 BE USED ON STUDY: ME~ 7660

RELEASED FROM QUARANTINE: (//7/73 o

¥ Oﬂly 80 of He 0 rats wen ua;/ A J?ioé” 7:7uw &3/&75”
coehod o Sroz and aatbases! Biom stnaiione. The addbtmal’
éé? /uW§ éd&w'hwaA%& l&a{ 47L Thy 74hw€ ' : j/bg aua/ckéknaafV
(,ﬁm ﬁ/m f/;{/cg Ma@é y;(qa e L el Vg, ATE

'ﬁ" ‘ ‘ _ A A
» i’*“““’" CNarles E. Cover, V.M.D.

Consultant, Animal Resources
sﬁ/”

DUP040000676




CEN]RAL RESEARCH AND DEVELUPHENT DEPARIMENT
HASKELL LABORATORY FOR 10XICOLOGY
AND INDUSTRIAL MEDICINE

ccs Quality Assurance

Date: __ 9-d493

10: . STUDY DIRECTOR, _ Hewan Glhantous

QUARANTINE RELEASE FORM

The shipment of animals described below has been examined,
meets the health status criteria set forth by the Consultant,
Animal Resources, and is suitable for study.

DATE RECEIVED: H- -{1-23

SPECIES: _ Roty ORLG 0\)45{&(0;0 ")) .
HASKELL ANIMAL NUMBERS: _53Cadiel — 436350

SUPPLIER: Ororles  AiveR LohegoXotics
10 BE USED ON STUDY: _ M2 9Ll O

RELEASED FROM QUARANTINE: __ A-17-93

SEE LE%Q—\SHQ‘?'\'S Foi. orvo imed - ‘5\%@&}uk& "F‘o(L ﬁe\eo@,{ @wb/l7/93
Forvm unadedoddle o3 Vime Of Releszr ow shv)a3 Q4 ¢

24 4_3

L1k vt sim ah
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(Please return this sheet with the final report.)

Please use the names, codes, synonyms and composition supplisd
below when writing your reports. When pathology or clinicgal pathology
vork is scheduled, passa a capy of this form on to the appropriate;
persons in those groups.

MR-9660-001 T SAMPLE # 20204

(Use in the "MATERIAL TESTEDF section)

Soils, Washington State contaminated with lead
NAME TO BE USED IN THE REPORT:
H-20204
OTHER CODES: NA (Note: NA was not defined by the sponsor)
SUBMITTER'S NOTEBOOK_KO. : None submitted
SYNONYMS : e Soil contaminated with 1000 ppm lead from a site in
Washington State
e Soll contaminated with 1000 ppm lead from Washington
State .
o Soil with lead
CAS R ST N-v 2 None available
PURITY : NA {Note. NA was not defined by the sponsor)
COMPOSITION: NA (Note: NA was not defined by the sponsor)

CONTAMINANTS: NA (Note: NA was not defined by the sponsor)

- G A e ey e e mm e e et et M o S e sew e MM M dae e i e et T ded e i smn o i S A e m S S e M mu e ol e M e M it S T AW ) v e o e e e e mp gt W e
-2 B-E-R 55 LE—F AR5 54 H S S HE 2R 0222 B PR AR R R -

PREPARER BY: Paul W. Grube DATE: 2 June 1993

twe
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Protocol Amendment No. 2
Absolute Bioavailability of Soil Lead in Rats and Microswine pagelof3

TO: MEDICAL RESEARCH PROJECT NO. 9660-001
The following changes are made to the original protocol:
page2  STUDY DESIGN |

A. Single Dose Administration
first and third bullets

Change and ten male microswine...' to '...and nine male
microswine...' in the first bulleted item. Change ..and five
microswine will be dosed orally (gavage)...' to '...and four
microswine will be dosed orally (gavage)...' in the third
bulleted item. One microswine became 111 and was
sacrificed in extremis.

page4  MATERIALS AND METHODS
- A. Test Material
paragraph 1, sentence 1

Replace the first sentence with: 'Lead acetate will be
supplied by Aldrich, Milwaukee, WI 53733, U.S.A. and the
test soils will be supplied by the sponsor.’ This sentence
was written incorrectly. It was always the intent to receive
the lead acetate from Aldrich and the test soils from the

-~ sponsor:

page7  MATERIALS AND METHODS
H. Food Consumption and Intake of Test Material
paragraph 1, sentence 1

Change "...food consumed by each microswine will be determined
twice per week...' to "...food consumed by each microswine
will be determined weekly..." For easier data comparison,
microswine and rats were maintained on the same

- schedule for food consumption determination.

DUP040000689°




Protacol Amendment No. 2

Absolute Bioavailability of Soil Lead in Rats and Microswine - page2of3

R S PN

page7  MATERIALS AND METHODS
I. Dosing
paragraph 1

Add the following sentences: '‘One microswine des.lgnated
.. forintravenous administration and one microswine
designated for oral (gavage) administration will be fed one
hour before dosing. Data from these animals will be
reported separately.’ The microswine ate all of their food
1mmed1ate1y, while the rats tended to have food remaining
in their food jars up to the time of dosing. Therefore,
microswine were considered ‘fasted’ while the rats were
considered 'fed.’ To evaluate if being 'fed' made a
difference, one microswine from each type of single dose
administration was fed one hour before dosing.

page8  MATERIALS AND METHODS
J. Blood Sampling
paragraph 1

Insert the following sentence after the original first
sentence: 'For microswine in the single dose
administration group, syringes will be washed with
heparin before blood collection.' The blood collected from

- microswine that received a single dose after feeding for 30
consecutive days was clotting. The heparin wash was
added to prevent this from occurring in the single dose
administration group.

DUP040000690



Protocol Amendment No. 2
Absolute Bioavailability of Soil Lead in Rats and Microswine page3 of 3

—

page9  RECORDS AND SAMPLE RETENTION
paragraph 1, sentence 1

Change '...will be retained at Haskell Laboratory or at the
Records Management Center,...' to "...will be retained at

---~-—Haskell Laboratory, Jackson Laboratory (DuPont
Chambers Works), or at the Records Management
Center,..." Records and samples from the analyses for lead
will be maintained at Jackson Laboratory.

Approved by: &4 ’ @/W v “/ 51«3/ 93

U Hanan N. Ghantous, Ph.D. ‘ (date)
Study Director

Matthew S. Bogdangf/Ph/D. (date)
Biochemical Toxicology and Risk Analysis

cc: T.S. Bingman
K.A. McCleary
R.C. Rhea

DUP040000691




Memorandum

To: Hanan Ghantous, H-1

From: Keith A. McCleary, Jackson Lab

Date: December 8, 1993

Subject: _ Final Report, Lead in Blood Analysis

Ce: C. J. Hensler, Jackson Lab

‘ M. S. Bogdanﬁ?y; Haskell Toxicology
R. C. Rhea, Haskell Quality Assurance
R. L. Sobocinski, QCL

Enclosed please find three copies of the final report for the analysis of Pb in blood as
conducted by the Du Pont Specialty Chemicals' Trace Metals Analysis Group as part of
Medical Research Project No. MR 9660: "Absolute Bloavmlabﬂlty of Soil Lead in Rats
and Microswine".

A copy of this report is to be kept with those materials relating to the analyses performed
(SOP's, methods, and copies of sample logs) under GLP guidelines here at Jackson Lab.
If you have any questions, please feel free to call me (Ducom 540-2467).

60707 WWWWW//@%’“’O

12/ 0(73

DUP040000692




Analysis of Pb in Blood, Soil, and Associated Materials
in Support of Haskell Lab Medical Research Project No. MR 9660

Author
Keith A. McCleary

Study Completed:
8/30/93

Performed By:
DuPont Specialty Chemicals
Trace Metals Analysis Group
Quality Control Laboratory

Chambers Works
Deepwater, NJ 08023

Signature: Q’/}(fw& CL[/W)QCQW\-;S‘ ! 2‘/&/73 '

Keith A. McCleary, Ph.D.

DUP040000693
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Summary

The purpose of this study was to determine the amount of lead that was contained in
samples associated with MR9660. There were essentially three type of samples: blood
(rat and microswine), aqueous (drinking water, dosing solutions), and solid (soil, bedding,
etc.). Blood samples were prepared by dilution with a modifier solution (tc digest sample
and break viscosity) and analyzed using Graphite Furnace Atomic Absorptlon
Spectrometry (GFAAS). Aqueous and solid samples were prepared using microwave
...assisted digestion and analyzed using Inductively Coupled Plasma Atomic Emission
Spectometry (ICP-AES). Generally, all samples were run in duplicate and average
answers reported. In the case of the blood, ¢ach sample and duplicate was spiked and
checked for recovery. If the spike recovery was greater than 10% in error, a one point
standard additions calculation was performed. Greater than 1000 samples were analyzed
throughout the duration of this study.

Methodology

The descriptions listed below are summaries of the actual methods used to analyze
samples. The actual methods are documented in the Procedures Notebook, archived at
QCL and copies are available upon request.

Sample Preparation: Blood

Blood samples were received in small polyethylene vails. Approximate sample volume
was 100-300 uL.. 100 uL of blood is diluted to 1.0 mL with modifier solution. The

- modifier solution is a solution of nitric acid (digests sample), Triton X-100 (surfactant,
breaks viscosity), methanol (antifoaming agent), and ammonium phosphate (GFAAS
modifier) in water.

Sample Analysis: Blood

Blood samples are analyzed using Graphite Furnace Atomic Absorption Spectrometry
(GFAAS). In GFAAS, a 20 microliter volume of sample + modifier is injected into a small
graphite tube. This tube is electromagneticaily heated to dry, char, and atomize the
sample. A hollow cathode lamp (HCL) shines light corresponding to the atomic emission
of Pb (283.3 nm) through the tube. As free Pb atoms are generated by the sample '
atomization, they absorb the radiation, attenuating the amount of signal from the HCL.
The degree of attenuation of the HCL radiation is proportional to the concentration of Pb
in the sample. Calibration standards of 10, 20 ,and 30 ng/mL are prepared by serial
dilution of a 1000 ug/mL stock. Each blood sample is analyzed twice. Each sample and
duplicate is then spiked with 10ng Pb and reanalyzed to check for recovery. If recovery is
less than 90% or greater than 110%, a one point standard addition calculation is

DUP040000694



performed to determine the amount of Pb in the sample. Each result is the average of the
two replicates. :

Samples that are primarily aqueous are prepared by acidifying 10.00 mL of sample with
2.00 mL concentrated HNO3. The sample is then diluted to a final volume of 20.00 mL
and analyzed by ICP-AES.

-S.émple Prep elirat’ionfb Solid Samples

Solid Samples are prepared by microwave assisted digestion. 0.1-0.2 g of sample are
digested with 5.00 mL concentrated FINO3 in a Teflon lined pressure vessel. The vessels
are placed in a microwave digestion apparatus and cooked for 10 minutes at 300@W
power. The samples are allowed to cool and are then filtered into a 50 mL volumetric

flask and diluted to volume with deionized water. Samples are analyzed for Pb content by
ICP-AES.

Sample Analysis : Aqueous and Solid Samples

These samples are analyzed by Inductively Coupled Plasma - Atomic Emission
Spectrometry (ICP-AES). The prepared samples are pumped into an sample introduction
system where a fine spray of aerosol is generated. This sample aerosol flows along a
stream of argon gas into the plasma. The plasma is a highly energetic discharge sustained
in argon by applied radio-frequency power in excess of 1000 W. This discharge is
energetlc enough to desolvate, atomize, and excite the sample species to radiative
emission. The intensity of the characteristic emission wavelength of Pb (220.35 nm) is
proportional to the amount of Pb in the sample.

Results

The results for all samples submitted under MR9660 are listed immediately following this
page.

DUP040000685
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Comprehensive Blood Report

PB_BL CP.XLS
Sample Lead Sample Lead . Sample  |Lead Sample L
, ng/mL ) ug/mL ug/mL i u
a-101 10 102-0.5 39.8 104-12 6.2 A101-144
1a-102 <5 106-0.5 68.9 107-12 - 8.5 A104-144
a-103 <5 110-0.5 24.3 111-12 0.8] A107-144
a104 _ |<5b _ 116-0.5 54.6 115-12 1.97 A111-144
a-105 | 6 122-0.5 49.2 ‘ | A113-144
a-106 <5 , |A108-24 6.4 _
la-107 6| 108-1 18.6 1A109-24 3.3 A103-192
-a-108 9 {109-1 24.6 A112-24 6.6 A117-192
a-109 44 1121 60.5 A123-24 5.2 A118-192
a-110 10 123-1- 22.8 1A124-24 2.7 A119-192
fa-111 50 124-1 34.1 . , ‘_- A125-192
a-112 13 {A103-48 0.3}
a-113 13 T101-2 15 A117-48 10.3 {a105-240 |
a-114 10 104-2 15.1 A118-48 | 13.2) A113-240
a-115 15 107-2 19.1} {A119-48 4.1 {A114-240
a-116 10 111-2 16.6 |A125-48 0.4 A120-240
[a-117 6 115-2 4.1 o | 1A121-240
a-118 12} _ . A10b-72 3.8
a-119 12 {1054 11 {A113-72 1.8 {STABILITY
8120 5 1113-4 7.7 A114:72 3.1 {A105-240s
a-121 16 114-4 6.6 A120-72 1.6 A113-240s
a-122 12 1120-4 2.6 A121-72 0.6 |A114-240s |
a-123 15 121-4 20.3 1 A120-240s |
a-124 <b A102-96 2.4 1A121-240s
a-125 <5 103-8 3.1 {A106-96 1.4
117-8 4.5 A110-96 0.1 |REPEATS
118-8 6.5] A116-96 1.3 A107-12
1119-8 3.6 A122-96 1.4 A117-48
125-8 0.3 ) A118-48
A108-120 | 1 R .
A109-120 1.1] |A121-240(6/2)
[AT12-120 2.3] A121-240(6/7)
A123-120 | 0.9
A124-120 0.7]
12/8/93
Page 1 of 11
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Comprehensive Blood Report

© 169000070dNA

B o
PB BL_CP.XLS |
|
Sample  |Pb, ng/mL Sample Pb, ng/mL v Sample Pb, ng/mL _ Sample
[B201-PRE 34| B221-0.5 15 B202-24 125 1B202-144
B202-PRE| 105 18220-0.5 21| B206-24 | 55| B206-144
{B203-PRE 23 B214-0.5 24 |B210-24 59 1B210-144
{B204-PRE| 28] B213-0.56 | 31 - B216-24 30f B216-144
B205-PRE | 7] ~ |B205-0.5 | 29 B222-24 | 43 B222-144
B208-PRE | 32 _ } ' 1 .
B207-PRE | 42 B216-1 22/ B209-48 | 54|  |B201-192
B208-PRE 16 B202-1 23 B208-48 | 59] , B204-192
{B209-PRE 23] B222-1 20| |B223-48 41  |B207-192
B210-PRE| 16 B2086-1 29 |B224-48 39| B211-192
B211-PRE 23] B210-1 18 B212-48 | 39 B215-192
|B212-PRE 16 _ ' : e e ' v
B213-PRE 12 B208-2 B9 |B201-72 | 36 |B208-240 |
B214-PRE 13 |B224-2 53] B204-72 | 34 ~ |B209-240
B215-PRE | 24 B209-2 57 B207-72 30 B8212-240
{B216-PRE | 20| 1B212-2 47} B211-72 35| 1B223-240
B217-PRE - 26| |B223-2 - 31 B215-72 16 B224-240
IB218PRE| 15 1 ‘ 3 ] o
B219-PRE 21 {B204-4 71 |B203-96 50| 11-1-7400pre
B220-PRE 16 B215-4 68 B217-96 82| 11-1-7401pre
B221-PRE 24| B211-4 197 {B218-96 336 #-1-7402pre
B222-PRE | 8| B207-4 71 B219-96 64|  [11-1-7403pre
B223-PRE | <5 . |B201-4 15| B225-96 , 74 11-1-7404pre |
[B224-PRE | <5 i ] L 1 ' _ L 1
B225-PRE | <5 B203-8 290} __|B205-1201 = 221  1}i-1-7400-12
: B217-8 , 320 B213-120 | 32 , 11-1-7401-12
1B218-8 530 214-120 1  [#-1-7402-12
B219-8 | 250 _{B220-120 | 21} 11-1-7403-12 |
B225-8 230 B221-120 | 170 11-1-7404-12 |
12/8/93 : i
Page 2 of 11 ' f
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Comprehensive Blood Report

PB_BL CP.XLS
Sample  |{Pb, ng/mL |Sample Pb, ng/mL [Sample Pb, ng/mL |Sample  |Pb, ng/mL |[Sample Pb, 'ng/mL
C301 56 C301 6/3 95|C301 6/10] = 54{C301 6/17 100]
€303 8|C303 5/27 237{C303 6/3 122|C303 6/10 96|C303 6/17| 106
C304 19{C304 5/27 132{C304 6/3 83{C304 6/10 99|C304 6/17] 95
€305 ,' 91C305 5/27 108|C305 6/3 - 84|C305 6/10 53|C305 6/17 68
C306 5 C306 6/3 138{C306 6/10 81{C306 6/17 80
€307 6{C307 5/27 77/C307 6/3 112]C307 68/10 55{C307 6/17 79}
C308 5{C308 5/27{ - 80jC308 6/3 175{C308 6/10' 78{C308 6/17 66
€309 11 _ €309 6/3 195[C309 6/10 64/C309 6/17 98
C310 14|C310 5/27 58{C310 6/3 122{C310 6/10 70{C3106/17] 65
{C311 6127 124{C311 6/3 82iC311 6/10 84{C311 6/17 57
C312 5/27| 65{C312 6/3 26|C312 6/10] 128(C312 6/17 77|
1C313 71C313 65727 48{C313 6/3 46{C313 6/10 66/C313 6/17 - 82
C314 5/C314 5/27] 70{C314 6/3 77{C314 6/10 441C314 6/17] 42
C315 34[C315 5/27 62{C315 6/3 54{C315 6/10] 51|C315 6/17] 46]
C316 7{C316 5/27 100{C316 6/3 45{C316 6/10 38|C316 6/17 691
C317 11|C317 5/27] 39(C317 6/3 6§4/C317 6/10 56|C317 6/17 66
C319 4{C319 5/27, 103{C319 6/3 63{C319 6/10 64{C319 6/17 87
C320 61C320 5/27 ~ 51}C320 6/3 - 89|C320 6/10] 656|320 6/17 921
C321 6{C321 5/27 121|C321 6/3 - 51{C321 6/10 59|C321 6/17 53
€322 5/C322 5/27 - 59/C322 6/3 ~48[c3226/10 31[C322 6/17| 37
c323 | 3/C323 5/27 132|C323 6/3 36/C323 6/10 26[C323 6/17 51]
C324 <2 €324 5/27 46]C324 6/3 38{C324 6/10 48|C324 6/17 691
€325 24]C326 5/27 64{C325 6/3 12|C325 6/10 ~78[C325 6/17 81
‘a
12/8/93 ‘
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Comprehensive Blood Report

Page 4 of 11

PB_BL_CP.XLS
Sample  |{Pb,ug/mL Sample  |Pb,ug/mL ‘Sample  |Pb,ug/mL
C3210.5 | 14.2 C306-24 0.4 C301-192 0.74]
|€320 0.5 | 11.9} - |C310-24 2.1 C304-192 0.53]
€314 0.5 19.4] €316-24 1.9 Ic307-192 | 0.43
{c3130.5" 32.5| C322-24 T 0.7 C311-192 0.45
{€305 0.5 | 15.1} 1 €315-192 | 0.28]
| I C308-48 2.2 , _ Nl
{C316.1.0 | 20.7 C309-48 1.2} 1€308-240 0.41
€322 1.0 13} {C312-48 7.9 €309-240 0.64
{c306 1.0 18.3 - |c323-48 1.7, 1C312-240 | 0.37]
€310 1.0 | 17.5 - 1C324-48 6.9 C323-240|  0.58
, . I ~ |€324-240 1.72
C308 2.0 | 7.5 1C301-72 2.8 1 ' '
C324 2.0 19.1} C304-72 1.4
{€309 2.0 4.3} C307-72 0.7
1c312 2.0 12,2] C311-72 1.3
€323 2.0 9.7 €315-72 1]
€304 4.0 8.6 C303-96 0.7
'C301 4.0 12,2} 'C317-96 0.4}
€307 4.0 4.4 C319-96 0.1]
C311 4.0 | 4.6 C325-96 0.9
C315 4.0 7.1] [ B
/C305-120 0.6
C303-8 6.1 C313-120 1.6
Cc317-8 3.2 C314-120 0.5
C319-8 0.8 C320-120 0.7
C325-8 3.9 C321-120 | 0.8
C305-12 4.5 C306-144 | 0.7
C313-12 5.3 C310-144 0.6
C314-12 5.8 C316-144 1.2]
C320-12 4.2 C322-144 0.5
C321-12 6.8 '
12/8/93
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|Sample  [Pb, ug/mL | Sample  |[Pb, ug/mL | Sample  [Pb, mg/kg |
Rat Gavage DOSING SOLUTION 'SUCROSE DIET SAMPLE #1 top of mixer 5/17/93
|GROUP B 311.9] <6 1a - 41
GROUP B 310,9 ' {2b 46
' ' |OREO COOKIES 13¢ 40
{DEIONIZED WATER » <5 .
<6 ‘ #1 middle of mixer 5/17/93
o |TEKLAD BASAL 4a 46
1000 PPM Pb SOIL SWINE <5 6b 42|
' 840.9 6c 47
j - PURINA RAT CHOW
SUCRQSE 1<5 #1 bottom mixer 5/17/93
< <5 7a 37
" [SWINE BEDDING 18b 36
| _ <5b 9c 38
Swine IV Single Dose Sampl | ; 1
1a 116.6mglg| Di H20 [<1 top mixer 6/17/93
2a 1126.8mglg] Pb ACETATE (RAT IV SOLN) I1a 43.6
: ‘ 1 1.27%] ' 2a  46.6
. (400mg/20mL) 3a 44|
T _ e , 44

7/16/93 30 Day

Swine IV 30 Day»S‘o.l_ution

middle mixer 6_/1 7/93

110a 0l425 mg/g 118.5 mg/g 4a 42.3
11a 01348 mgl/g » 5a 45.7
Kaw 12/5/5 Swine single gavage 8/93 |6a 43.1

- 3a “[0.339mg/g '
laa 0.347mglg |bottom mixer 6/17/93
|7a 45.6
8a 51
19a 44.5

12/8/93
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|Sample _|Pb, ng/mL |Sample __ |Pb, ng/mL |Sample _ |Pb, ng/mL |Sample  |Pb, ng/mL [Sample  |Pb, ng/mL
C401-PRE 9|D401 6/17 103/D401 6/24 78|D401 711 120|D401 7/8 101|
{C402-PRE | <5 D402 6/17 102|D402 6/24 86(D402 7/ 55(D402 7/8 61
C403-PRE | <5 D403 6/17) 147|D403 6/24 881D403 7/1 89|D403 7/8 86
|C404-PRE | <5 D404 6/17 95{D404 6/24 '54/D404 71 57(D404 7/8 63
C405-PRE | <5 D405 6/17/ '71{D405 6/24 56(D405 7/1 120{D405 7/8 133
|C406-PRE | 8{D406 6/17| 116{D406 6/24 |  124|D406 7/1 126|D406 7/8 88|
C407-PRE 6|D407 6/17] 145|D407 6/24 113{D407 7/1 109|D407 7/8 103
{C408-PRE (<5  |D408 6/17| ~ 83|D408 6/24 | 67|D408 7/1 - 64{D408 7/8 | 76|
|C409-PRE | <5 1D409 6/17| 135/D409 6/24 | 117/D409 711 157|D409 7/8 155
IC410-PRE | <5 |D410 6/17 59|D410 6/24 101|D410 7/1 80|D410 7/8 62
|C411-PRE | <5 {D411 6/17 44|D411 6/24 52\D411 711 - 96/D411 7/8 75
'C412-PRE | <5 D412 6/17] 721D412 6/24 32iD412 71 50{D412 7/8 89
C413-PRE <5 D413 6/17] 67|D413 6/24 571D413 7/1 '36({D413 7/8 55
[c414-PRE| 7{D414 6/17 67/D414 6/24 | 37/D414 7/1 53/D414 7/8 66
CA15-PRE | 6/D4156 6/17 78|D415 6/24 | 31(D415 71 34|D415 7/8 61
C416-PRE 5/D416 6/17 99|D416 6/24 44(D416 7/1 129(D416 7/8 63
iC417-PRE | 5{D417 6/17 123!D417 6/24 84|D417 71 108|D417 7/8 79
[c418-PRE [ <5 D418 6/17 18/D418 6/24 56|D418 7/1 45|D418 7/8 52
'C419-PRE | <5 D419 6/17 15|D419 6/24 27|D419.711 | - 45({D419 7/8 | 41
'C420-PRE | <5 D420 6/17 55/D420 6/24 | 37|D420 711 105|D420 7/8 60
|C421-PRE | 7|1D421 6/17 16|D421 6/24 16{D421 7/1 96{D421 7/8 59
1C422-PRE | <5 D422 6/17 58|D422 6/24 124|D422 71 67{D422 7/8 41
C423-PRE | <56 D423 6/17 51|D423 6/24 101|D423 7/1 82{D423 7/8 | 124
C424-PRE | <5 |D424 6/17 221D424 6/24 62(D424 7/1 135|D424 7/8 89
C425-PRE | <5 D425 6/17| 7|D425 6/24 18(D425 7/1 67|D425 7/8 52
12/8/93
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|Sample  |Pb,ng/mL_|Sample  |Pb,ng/mL Sample Pb,ng/mL 1
|D405-0.5 | 108|D405-12 101]D405-120 |<5
|D413-06 |  45|D413-12 32/D413-120 |<5
|D414-0.5 40{D414-12 58/D414-120 | 78
D420-0.5 69]D420-12 62{D420-120 |<5 |
|p421-0.5 47|D421-12 72|D421-120 38
D402-1.0 | 89|D402-24 50| D401-144 760
D406-1.0 _ 48{D406-24 102|D404-144 24
D410-1.0 115|D410-24 |  123|D407-144 64
|D416-1.0 79|D416-24 110|D411-144 42
D422-1.0 | _37|D422-24 |  92|D415-144 33
D408-2 84|0408-48 96/D402-192 19]
D409-2 53|D409-48 83|D406-192 45
D412-2 36|D412-48 | 83|D410-192 29
D423-2 26|D423-48 103|D416-192 39
D424-2 45/D424-48 469|D422-192 25|
|D401-4 120|D401-72 16/D408-240 38|
D404-4 158|D404-72 14/D409-240 167|
D407-4 114|D407-72 ~74|D412-240 65
D411-4 109(D411-72 25/D423-240 86|
D415-4 _65|D415-72 44|D424-240_ 45
D403-8 124/D403-96 82|
D417-8 190{D417-96 51
|D418-8 160/{D418-96 | <5
D419-8 121/D419-96 [<5
D425-8 133|D425-96 | <5 _

12/8/23

Page 7 of 11




PB_BL_CP.XLS

Comprehensive Biood Report

'Sample  |Pb, ng/mL {Sample  |Pb, ng/mL |Sample Pb, ug/mL [Sample  |Pb, ug/mL |Sample  |Pb, ng/mL |¢
G5O1-PRE(a) ___30|G501 7/7 139|G501-0.5 7.35/G501-8 | 0.31|G501-72 122|(
G502-PRE(a) - 8|G5027/7| = 152[G502-0.5 1.4/G502-8 |  0.18/G502-72 240/
G503-PRE(a) | 20/G503 7/7  225{G503-0.5 2.73/G503-8 0.88({G503-72 201
G504-PRE(a) 34/G504 7/7 135|G504-0.5 0.99/{G504-8 0.13{G504-72 69](
G505-PRE{a) 8{G505 7/7 173/G505-0.5 2.62{G505-8 0.34{G505-72 - 376|¢
G506-PRE(a) | 17|G506 7/7 | 195/G506-0.5 7.88/G506-8 1.12|G506-72 | 460
G501 6/16] 1296501 PRE(®) 203/G501-1 3.04/{G501-12 |  0,27{G501-96 313|¢
G502 6/16 257 /6502 PRE(b) 201/G502-1 0.17/G502-12 0.12|G502-96 227]¢
G503 6/16 ~ 323|duplicate | 185/G503-1 0.98/G503-12 '0.86/G503-96 306|(
G504 6/16 150/G503 PRE(b) 194/G504-1 0.31|G504-12 0.19/G504-96 110/C
G505 6/16 195 |G504 PRE(b) 145|G505-1 2.33{G505-12 0.31/G505-96 225]C
G506 6/186] 160/G505PRE(b) 90{G506-1  1.03/G506-12 1.95|G506-96 554|(
v b G506 PRE(b) | 143 ‘ o ' '
G501 6/23 100] G501-2 '1.17|G501-24 0.24{G501-120 239]F
1G502 6/23 190| G502-2 - 0.32|G602-24 0.22/G502-120 147]C
G503 6/23 150 G503-2 1.25|G503-24 0.24/G503-120 | 872{C
G604 6/23] 50 G504-2 0.28|G504-24 0.11}G504-120 | 112}¢
G505 6/23] 140 (G505-2 " 1.34/G505-24 0.24/G505-120 193]¢
G506 6/23 100 G506-2 3.19/G506-24 | 0.82{G506-120 438¢
C
G501 6/30 258/ G501-4 0.76|G501-48  0.36/G501-144 225|(
G502 6/30 347 G502-4 0.38|G502-48 0.25{G502-144 ' 57i¢
G503 6/30 266 G503-4 '0.37{G503-48 0.65[Gb03-144 | 2061¢
G504 6/30 165 G504-4 0.29|G504-48 0.07|G504-144 115
/G505 6/30 147 G505-4 1.22|G505-48 0.16{G505-144 369|(
G506 6/30 193 G506-4 ~ 1.93|G506-48 0.52|G506-144 372
- C
| C
(a) denotes predose prior to weekly testing C
{b) denotes predose prior to hourly testing e
Q
12/8/93
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Sample  [Pb, ng/mL [Sample  |Pb, ng/mL [Sample Pb, ng/ml_|Sample _ |Pb, ng/mL |Sample |Pb, ng/mL_
H701-PRE | 7{H701-PRE " 169|H701-4 158|H701-48 263|H701-144 144,
H702-PRE 23|{H702-PRE | 119/H702-4 142|(H702-48 302|H702-144 97
{H703-PRE 5/H703-PRE 145|H703-4 317{H703-48 200{H703-144 128
|H704-PRE | 57|H704-PRE 168|H704-4 366|H704-48 137|H704-144 | 172|
H705-PRE 10|{H705-PRE | 224[H705-4 275|H705-48 164|H705-144 | 163
[H706-PRE ~ 7|H706-PRE 255|H706-4 304/H706-48 271|H706-144 | 132
H701 6/23  190[H701-0.5 |  255|H701-8 340/H701-72 159|H701-192 116
H702 6/23] 130{H702-0.5 |  177|H702-8 268[H702-72 224|H702-192 101}
[H703 6/23} 80/H703-0.56 | 180|{H703-8 322|H703-72 114|H703-192 | 97
|H704 6/23}  170|H704-0.5 | 200{H704-8 268{H704-72 204 |H704-192 127
H705 6/23| '180|H705-0.5 | 130/H705-8 160]H705-72  181|H705-192 130
H706 6/23 290|H706-0.5 | 203|H706-8 133[H706-72 254 H706-192 157
H701 6/30 206 |H701-1 ~ 288[H701-12 267{H701-96 172|{H701-240 100/
H702 6/30 206 |H702-1 112|H702-12 316/H702-96 189|H702-240 91|
|H703 6/30 217|H703-1 282|H703-12 234{H703-96 104|H703-240 95
{H704 6/30} '261|H704-1 210[H704-12 187|H704-96 176|H704-240 111
H705 6/30 258|H705-1 190|H705-12 256|H705-96 199|H705-240 118]
|H708 6/30 201|H706-1 _242|H706-12 143[H706-96 168|H706-240 160,
{H701 747 | 193|H701-2 2221H701-24 318/H701-120 122

H702 7/7 169|H702-2 - 207|H702-24 220[H702-120 146

H703 7/7 137{H703-2 142|H703-24 216/H703-120 161

H704 7/7 209|H704-2 170{H704-24 224{H704-120 |See Note

H705 7/7 227[H705-2 258|H705-24 203|H705-120 183|

H706 7/7 | 173|H706-2 347|H706-24 131{H706-120 181

12/8/93
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PB_BL_CP.XLS

{Sample  |Pb, ng/mL {Sample  |Pb, ng/mL [Sample Pb, ng/mL {Repeat Pb, ng/mL |
F801 PRE 7/F801-12 133/F801-144 206|F803-48 65.1]
{F802 PRE 5|F802-12 73|F802-144 162|F801-144 14.4
|F803 PRE [<5 [F803-12 ~ 118|F803-144 147|F802-144 - 21.2
|F804 PRE | <5 F804-12 "~ 96|F804-144 727|F803-144 9.9
F805 PRE (<6  |F805-12 115|F805-144 33|F804-144 21.9]
P ' I ' F805-144 | 38.5
{F801 0.5 7|F801-24 74|F801-192 L ‘ - T
|FBO2 0.5 (<5 F802-24 15{F802-192 26

F803 0.5 |<5 [F803-24 71[F803-192 23

F804 0.5 71F804-24 | 74|F804-192 33

F805 0.5 6|F805-24 105|F805-192 25

|F801-1 ~ 19|F801-48 31{Fa01-240 22

F802-1 7|F802-48 36/F802-240 13

F803-1 23|F803-48 229|F803-240 | 9{
|F804-1 23|F804-48 25/F804-240 | 13

F805-1 ' 16|F805-48 79|F805-240 22}

F801-2 27|F801-72 26

F802-2 10|F802-72 40|
|F803-2 33|F803-72 44
{F804-2 ' 59|F804-72 23|

F805-2 28|F805-72 41
|F801-4 96|F801-96 20

F802-4 49|F802-96 36

F803-4 85|F803-96 15|

F804-4 57{F804-96 10

F805-4  52|F805-96 221
|F801-8 79|F801-120 31
|F802-8 ~ 78[F802-120 55
[F803-8 65|F803-120 38
IF804-8 56 |F804-120 30|

F805-8 74|F805-120 98
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Sample  |Pb, ng/mL [Sample  |Pb, ug/mL |Sample  |Pb, ug/mL |Sample  |Pb, ng/mL {REPEATS |Pb, ug/mL |
[E601-PRE | 6|E601-4 9.8|E601-48 ~ 0.39|E601-144 232(E601-0.5 22.35
{E602-PRE | 27|E602-4 1.9/E602-48 0.23(F602-144 |  267|E601-1 ~ 21.51
E603-PRE | <5|E603-4 6.3|E603-48 0.32|E603-144 136(E601-2 16.7
E604-PRE 14|E604-4 4.1/E604-48 0.25|E604-144 165
E605-PRE 16|/E605-4 Iclotted |E605-48 0.19/E605-144 32|REPEATS |Pb, ug/mL
EB06-PRE | 7|E606-4 5.3|E606-48 0.09/E606-144 101|E601-4 2.6
, - 1E602-4 0.3
'Sample  |Pb, ug/mL |E601-8 1.6|E601-72 0.44|E601-192 148|E603-4 | 0.4
E601-0.5 22.3|E602-8 0.27|E602-72 1.98{E602-192 118|E604-4 0.46|
E602-0.5 1.85|E603-8 0.47|E603-72 0.48/E603-192 | 88{E605-4 - 0.2|
|E603-0.5 1.28/E604-8 '0.39/£604-72 0.32|E604-192 | 102|E606-4 0.43
E604-0.56 2.07|E605-8 0.24|E605-72 0.1|E605-192 | 32 ' ]
E605-0.5 0.41{E606-8 0.34|E606-72 0.32|E606-192 | 106
E606-0.5 - 2.02] ' ] ’
. } E601-12 0.91|E601-96 0.27|E601-240 195
E601-1 12.6|/E602-12 0.31|E602-96 0.37|E602-240 | 86
[E602-1 ~ 1,14|E603-12 0.37|E603-96 0.18{E603-240 109
E603-1 1.85|E604-12 0.47 |E604-96 0.23|E604-240 | 125
E604-1 2.23/E605-12 0.26 |E605-96 0.02|E605-240 16
E605-1 0.3/E606-12 0.35|E606-96 0.18|E606-240 | 69
E606-1 1.28] _ -
‘ |E601-24 0.66/E601-120  0.34
E601-2 11.2/E602-24 0.45|E602-120 0.19
E602-2 0.53|E603-24 0.35|E603-120 0.14
[E603-2 0.29/E604-24 0.42|E604-120 0.14
E604-2 1.16|/E605-24 | 0.11|E605-120 0.05
|E605-2 0.32|E606-24 0.2|E606-120 0.09
- |E606-2 0.47 ' -
12/8/93
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ABSOLUTE BIOAVATLABILITY OF SOIL LEAD IN RATS AND MICROSWINE

MEDICAL RESEARCH PROJECT NO. 9660

OBJECTIVE

The objective of this study is to determine the absolute biocavailability of
lead from soil in rats and microswine to aid in developing a site specific

clean-up goal,

SPONSOR AND TEST FACILITY

This study is sponsored by the Corporate'Remediatibnvcroup of DuPont
Chemicals, Bellevue Corporate Center, Wilmington, DE 19809, The study will be
conducted at Haskell Laboratory for Toxicology and Industrial Medicine,

E. I. du Pont de Nemours and Company, Newark, Delaware, in accordance with all
applicable Good Laboratory Practices. The sponsor’s approval was effective

the date the sponsor signed the Medical Research (MR) project.

STUDY DESIGN

A. Single Dose Administration

o Fifty male rats and ten male microswine will be used.

o A predosing blood sample will be drawn from each animal for levels of
background lead.

o Twenty-five rats and five microswine will be dosed orally (gavage)
with test soil containing 1,000 ppm lead (approximately 1 g soil/rat
and 17 g soil/microswine).

o Twenty-five rats and five microswine will be given a single

intravenous injection of lead acetate solution containing lead-dose
equivalent to that contained in the gavage dose.

DUP040000708
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Single Dose Administration (continued)

o Approximately 0.1-0.3 ml of blood will be drawn from the rats (each
rat will be used to collect three blood samples only) and
approximately 0.5 ml of blood will be drawn from each microswine at
0.5, 1, 2, 4, 8, 12, 24, 48, 72, 96, 120, 144, 192, and 240 hours
after dosing.

o Blood samples will be collected in lead-free tubes containing EDTA
and stored at 4°C until analysis.

0 At sacrifice, liver and bone (both cortical and trabecular as well as
whole femur) will be collected, weighed, and frozen at -20°C.

Single Dose Administration After Feeding For 30 Consecutive Days

o Fifty male rats and ten male microswine will be used.

o A predosing blood sample will be drawn from each animal for levels of
background lead, followed by one sample/week for the duration of
30 days.

o All animals will be provided with optimized diet of approximately
21.5 g/rat/day or 340 g/microswine/day of a special purified diet
mixed with test soil containing 1,000 ppm lead, 5% wiw, for 30 days.

o After 30 days, blood samples will be drawn from each animal for
levels of background lead and the animals will be divided into
two groups.

o Twenty-five rats and five microswine will be dosed orally (gavage)
with test soil containing 1,000 ppm lead {(approximately 1 g soil/rat
and 17 g soil/microswine).

o Twenty-five rats and five microswine will be given a single
intravenous injection of lead acetate solution containing lead-dose
equivalent to that contained in the gavage dose,

o Approximately 0.1-0.3 ml of blood will be drawn from the rats (each
rat will be used to collect three blood samples only) and
approximately 0.5 ml of blood will be drawn from microswine at 0.5,
i, 2, 4, 8, 12, 24, 48, 72, 96, 120, 144, 192, and 240 hours after
dosing.

o Blood samples will be collected in lead-free tubes containlng EDTA
and stored at 4°C until analysis.

o At sacrifice, liver, kidney, brain, spleen, and bone (both cortical
and trabecular as well as whole femur) will be collected, weighed,
and frozen at -20°C.

DUP040000709
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MATERIALS AND METHODS

A. Test Material

The test materials will be supplied by Aldrich, Milwaukee, WI 53733,
U.S.A. The lead acetate trihydrate will be assigned Haskell Laboratory
No. 20202. The lead/soil will be assigned Haskell Laboratory No. 20204.
Characterization and mineralogy data of the test soils will be maintained by

the sponsor.

B. Test S ecies

Male Crl:CD®BR rats, approximately 21 days of age, with body weights in the
range of approximately 40 to 65 grams will be acquired from Charles River
Laboratories, Inc., Kingston, New York. The Crl:CDBBR rat has been selected on
the bases of extensive experience with this strain and its suitability with
respect to hardiness, longevity, sensitivity, and low incidence of spontaneous

disesse.

"Male Yucatan microswine, approximately 30 days of age, with body weights in
the range of approximately 3 to 6 kilograms will be acquired from Charles River
Laboratories, Inc., Wilmington, Massachusetts. The weanling Charles River
microswine has been selected on the baseé of its low body weight, its
suitability as a model of soil-lead ingestion by children, and its suitability
with respect to longevity, hardiness, sensitivity, and low incidence of

spontaneous disease.

C. Pretest Procedures

Rats and microswine will be housed according to the Guide for Care and Use

of Labpratory Animals. (NIH Publications No. 86-23, Revised 1985)

The quarantine period will be approximately one week, during which rats
will be fed optimized diet (once per day) of irradiated Purina® Certified

DUP040000710
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Rodent Chow (PCRC) #5002 meal and transferred gradually to Teklad basal mix
(952) for rats. Microswine will be fed optimized diet (twice per day) of
microswine diet (Charles River) and transferred gradually to Teklad basal mix
(952) for microswine. Rats and microswine will be provided deionized water
ad libitum, weighed three times, and observed with respect to eating habits,

weight gain, and any signs of disease or injury.

During the test period, all rats and microswine will be fed the diet of
their respective treatment groups.

Animals that die or are sacrificed in extremis during the quarantine period
will be necropsied to check for the presence of disease. Animals will be

released by the laboratory veterinarian at the end of the quarantine period.

Haskell Laboratory has an animal health monitoring program which consists
of periodic food and water analyses for contaminants, sampling freshly washed
cages and cage racks for bacteria, and sampling non-study animals housed in the
study room for pathogens. The program is monitored and administered by the

laboratory veterinarian; data are maintained separately from study records.

D. Assignment to Groups

Healthy animals will be assigned to groups by computerized, stratified
randomization. Rats will be housed individually while microswine will be
housed two per cage. Each animal will be assigned its own Haskell animal
number, and permanently identified by a number marked on the rat’s tail or the

microswine’s ear.

DUP040000711
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E. Animal Husbandry

After assignment to groups, animals will b§ identified with a cage card and
housed in stainless steel cages. All rats and microswine will be provided
optimized test diets of approximately 21.5 g/rat/day and 340 g/microswine/day.
Deionized water will be provided ad libitum.

Animal rooms will be targeted at a temperature of 23 % 2°C and a relative

humidity of 50 * 10%.

F. Diet Preparation and Analysis

During the test period, rats and microswine in each group will be fed the

following purified diets:

o Rat Basal mix (95%) (TD 92242)
0 Swine Basal mix (95Z) (TD 93034)

These diets will be custom formulated by their manufacturers so that each diet
contains complete normal nutrition for each species when the diet is diluted
(weight fweight) with test soil containing 1,000 ppm lead or with sucrose.
These diets are sucrose-free so that the soil added will replace the sucrose
rather than diluting the complete mixed diet. The diets will contain

< .0.1 ug Pb/g.

Lead/soil or sucrose will be added to the diets and thoroughly mixed for a
period of time that is adequate to assure homogeneous distribution in the diet.
Once prepared, diets will be refrigerated until used.

Sucrose mixed diets will be given to all animals during quarantine and the
single dose administration group (Group A in Study Design). The lead/soil
mixed diet will be given to the other group for 30 days (Group B in Study
Design). After 30 days, Group B animals will be given sucrose-mixed diets for

the rest of the study period.
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Before the beginning of the study, samples will be collected from the diet
prepared with lead/soil. These samples will be analyzed to verify

concentration and homogeneity in the test diets.

Homogeneity samples will be collected from the top, middle, and bottom of
the diet mixer., Samples will be frozen until analyzed.

Once during the study, samples will be collected from randomly selected
feed jars to verify concentration of lead in the feeders; Samples will be
collected from each species. Backup samples will be taken on the same day from
other feeders in the same species and analyzed if needed. Feeder samples and

backup samples will be frozen on the day of collection.

G. Body Weights

All rats and microswine will be weighed twice per Week_nnIESé experimental

findings warrant a more infrequent weighing schedule.

H. Food Consumption and Intake of Test Material

The amount of food consumed by each microswine will be determined twice per
week throughout the study, The amount of food consumed by each rat will be
determined weekly throughout the study. From these determinations and body
weight data, average test animal daily food consumption, and intake of test

material will be calculated.

I. Dosing

Rats will be dosed intravenously via the tail vein, while microswine will
be dosed via the ear vein. Sterile water will be used as a vehicle for
intravenous administration. Oral doses to both species will be administered by

gavage. Deionized water will be used as a wehicle.
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The route of administration of the lead-contaminated soil will be by oral
gavage and/or feeding since ingestion of soil lead activity presents one of‘the

principle direct pathways for exposure to children. Intravenous administration

of lead acetate will be performed in order to calculate area under the
curve (AUC) and absolute bicavailability of lead.

J. Blood Sampling

Approximately 0.1-0.3 ml of rat venous blood and 0.5-1 ml of microswine
venous blood will be drawn from each designated animal at 0, 0.5, 1, 2, 4, 8,

12, 24, 48, 72, 96, 120, 144, 192, and 240 hours after dosing. Blood will be

collected into a lead-free tube containing EDTA and refrigerated until the time
of preparation for analysis.

K. Sacrifice.of Animals

At the end of the experiment, the animals will be humanely euthanized.
Animals will be necropsied, liver and bene will be collected from the single
dose administered animals (Group A in Study Design) and liver, bone, kidney,
spleen, and brain will be collected from the animals fed lead/soil for 30 days
(Group B in Study Design). All tissues will be weighed, frozen at

approximately -20°C, and stored for potential future analyses.

L. Blood Analysis

The blood lead concentration will be analyzed by graphite furnace atomic
absorption spectroscopy (GFAA), at DuPont Chambers Works.

Dosing solutions,
diets, and drinking water will also be analyzed.
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M. Data Anglysis

The blood lead concentrations determined by atomic absorption will be used
to calculate AUC (area under blood concentration versus time curve) and
absolute bioavailability of lead. Individual animal data as well as the mean

for five animals in each group will be reported.

N. Statistical Methods

Body weights, body weight gain, and food consumption will be analyzed by
one-way analysis of variance. Appropriate statistical analysis will be

performed on mean AUC values between oral and intravenous administrations.

SAFETY AND HOUSEKEEPING

Good housekeeping practices will be used to avoid contamination of work
areas and potential health hazards. Gloves will be worn when handling
formulation, blood, animals, animal tissues, or analytical standards. Animal

carcasses, feces, and diet will be incinerated,
RECORDS AND SAMPLE RETENTION
All original records will be retained at Haskell Laboratory or at the

Records Management Center, E. I. du Pont de Nemours and Company, Wilmington,

Delaware.
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PROTOCOL APPENDIX I

MEDICAL RESEARCH PROJECT NO. 9660

Study Personnel and Study Dates

STUDY PERSONNEL

Study Sponsor: Corporate Remediation Group of DuPont Chemicals
E. I. du Pont de Nemours and Company
Bellevue Corporate Center
Wilmington, Delaware 19809

Contact: Timothy S. Bingman, D.A.B.T,
Consultant
{302)571-7761

Study Director: Hanan N. Ghantous, Ph.D.
Research Toxicologist

STUDY DATES

Proposed Experiment Start: May, 1993

Proposed Sponsor Approval: Date the Sponsor signed the MR Project
Proposed Experiment Completion: August, 1993

Proposed Report Issue Date: February, 1994
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ABSOLUTE BIOAVAILABILITY OF SOIL LEAD IN RATS AND MICROSWINE

MEDICAL RESEARCH PROJECT NO. 9660

PROTOCOL
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DUPONT CENTRAL RESEARCH AND DEVELOPMENT
HASKELL LABORATORY FOR TOXICOLOGY
AND INDUSTRIAL MEDICINE

June 28, 1993

TO: MEDICAL RESEARCH PROJECT NO. MR 9660-001
ABSOLUTE BIOAVAILABILITY OF SOIL LEAD IN RATS AND MICROSWINE

PROTOCOL AMENDMENT #1

The protocol is amended as follows:

1. Page 2, Study Design, Section A. Sing;e_Dbse_Administration, replace "Fifty
male rats and ten male microswine will be used." with "Fifty male rats and
twelve male microswine will be used."

Reason: To obtain better statistical analysis of results.

2. Page 2, Study Design, Section A. Single Doge Administration, replace
*Twenty-five rats and five microswine will be dosed orally..." with
"Twenty-five rats and six microswine will be dosed orslly...".

Reason: To obtain better statistical analysis of results.

3. Page 2, Study Design, Section A. Single Dose Administration, replace
"Twenty-five rats and five microswine will be given..." with "Twenty-five
rats and six microswine will be given...".

Reason: To obtain better statistical analysis of results.

4, Page 3, Section B. Single Dose Administration After Feeding For 30
Consecutive Days, replace "Fifty male rats and ten male microswine..." with
"Fifty male rats and twelve male microswine...”

Reason: To obtain better statistical analysis of results.

5. Page 3, Section B. Single Dose Administration After Feeding For 30
Consecutive Days, replace "Twenty-five rats and five microswine will he
dosed orally..." with "Twenty-five rats and six microswine will be dosed
orally...".

Reason: To obtain better statistical analysis of results.

6. Page 3, Section B. Single Dose Administration Afte;»Feeding For 30
Consecutive Days, replace "Twenty-five rats and five microswine will be
given..." with "Twenty-five rats and six microswine will be given...".

Reason: To obtain better statistical analysis of results.
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7. Page 4, Pretest Procedures, second paragraph, delete "irradiated" from
first sentence.

Reason: The animals are not being feed irradiated chow. The study is being
conducted in Building 1 and irradiated chow is not received there.

8. Page 5, second sentence, replace "(twice per day)" with "(once a day}".
Reason: More convenient for individual food consumption calculations.

9. Page 5, Section D. Assignment to Groups, second sentence, replace "housed
two per cage" with "housed individually".

Reason: Animals will be housed individually to calculate individual food
consumption.

10. Page 6, Section E. Animal Husbandry, second paragraph should read "Animal
rooms will be targeted at a temperature of 23 + 2°C for rats and 25 + 2°C
for microswine and a relative humidity of 50 + 107"

Reason: Microswine should be kept at a higher temperature than rats.

11. Page 6, Section E. Animal Husbandry, after second paragraph, insert the
following paragraph: Animal rooms that will house rats will be
artificially illuminated (fluorescent light) on a 12-hour light/dark cycle.
Animal rooms that will house microswine will be artificially illuminated
(fluorescent light) on a 12-hour light/dark cycle with additional natural
light being available through a window at one end of the room.

Reason: Microswine do not need to be on a 12 hour light cycle. The animals
should be housed in conditions similar to a barn.

12. Page 2, Section A. Single Dose Administration, "Blood from the single dose
administered group of rats was collected in lead-free tubes containing
EDTA. Heparin containing tubes were used for collecting blood from the
other groups.

Reason: EDTA caused complications in analyzing blood lead by atomic
absorption.

13, Page 6, Section E. Animal Husbandry, add the following paragraph
"Microswine were provided with recreational equipment (balls) in their
cages.

Reason: To improve housing conditions. Balls were added after consulting with
Linda Panepinta, Swine Research Consultant.

14, Page 6, Section F. Diet Preparation and_Anhlysis, the following should be
added ®Microswine were given Oreo cookies after blood sampling.

Reason: Linda Panepinta, Swine Research Consultant, suggested the
administration of Oreo cookies after blood sampling as a reward.

DUP040000719




15. Page 7, first paragraph, the following sentence should be added "Diet
samples will be refrigerated, not frozen until analysis.

Reason: Analysis was done within a short period of time after sampling.

16. "Due to technical error, the 12 hr. interval blood collection was not taken
for the single dose gavage group of rats. Five male rats from the animals
not used on the study were randomly selected, prebled, dosed by gavage, and
bled after 12 hrs.

Reason: Technical error.
17. Page 8, Section K. Sacrifice of Animals, Replace the‘final sentence with

"Tissues from rats bled at the 240 hr. time point will be saved at .
sacrifice, -

Reason: Tissues from 5 rats only are needed for statistical analysis.
Date

——
Approved: % _ ﬂ/ /ZW\/&" - J wg\" 0‘2@/&?’?5
han N. Ghantous )
ﬁf;tudy Director
/M/é:w o 7 foo /33
Matthew §. B danng) -
Manager //

Biochemical Toxicology

cc: P. E. Ross
G. 8. Elliott
T. S. Bingman (REO-PIT)
K. Mc Cleary
M. S. Bogdanffy
R. C. Rhea
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CC: H. Ghantous - CR&D, Haskell

DuPont Central Research - pMe Q660 -0

-and Development

June9, 1995

TO: = Tim Bingman - SPEC
FROM: Matthew S. Bogdanffy - CR&D, Haskell 1-1712-A
SUBJECT: Response to Comments from the Washington Department of Health

Dr. Ghantous has reviewed the comments on the lead bioavailability study prepared
by the Washington State Department of Health. Seven points were raised in their letter to Mike
Blum, Department of Ecology, which we wish to address. A summary of our rxasponses are
presented below:

1.  Inaccuracies in calculating the doses given to the study animals.

In the documentation supporting the DOH memo, it is stated that “the author then
mistakenly assumed that the 30 ml suspension weighed 47 g (i.e. 30 g of water plus 17 g soil) i in -
the calculated dose. However, mixing soil with water results in a suspension with a volume -
greater than 30 ml. Thus, 30 ml of this 47 g suspension weighed less than 47 g, and the actual
dose of lead received by each animal was less than the dose used in the calculations by the
author.” The reviewer then goes on to demonstrate, hypothetically, that such an error would
result in a decrease in the final calculated bioavailability.

In the absence of an understanding of the nature of the test materials, the reviewer would
have been correct on this point. The volume added to the overall dose suspension contributed by
the volume of the admixed soil was not taken into account in the dose calculations and would
have theoretically, resulted in an overestimation of the true bioavailability.

‘To examine the validity of this theoretical point, Dr. Ghantous returned to the lab and -
conducted an experiment in which 17 grams of soil (the same soil used in the subject
bioavailability study [Haskell Laboratory Report 671-93]) was mixed with 30 mls of water. The
methods for weighing and mixing the soil were similar to those used in the bioavailability study
except that in the latter, and as correctly noted by DOH, the investigators mixed a bulk amount of
soil in water and then withdrew individual doses from this suspension. The volume of the
resulting suspension in Dr. Ghantous’s experiment was measured. The volume was
approximately 30 mls (limit of accuracy was + 1 ml). Dr. Ghantous’s observations suggested
that this negligible volume increase was a result of the ultrafine powder-like consistency of the
soil. These soils were sifted to a mesh of approximately 250 microns.
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The entire soil/water mixture was then drawn into a tarred syringe, in a manner similar to
that used in the study, and weighed. The weight of the mixture was 41.6 grams. This is less
than 47 grams and, since mass is conserved, this suggested some loss of material on the walls of
the mixing vessel. This was confirmed by observation. Therefore, preparation of the dosage in
this manner would have lead to negligible loss of dosage volume, but an 11.5% loss of soil
weight (1.96 grams per dosage).

However, as noted above, the investigators prepared the dose mixture in bulk. Therefore
the soil loss noted in the paragraph above would only apply to the last. dosage removed from the
mixing vessel. Thus, given that a) the volume change induced by soil addition to water is
negligible, and b) enough dose solution was prepared for 10 animals, but only five dosages were
removed, the point made by the DOH regarding inaccuracies in calculatmg the doses given to the
study anjmals becomes moot. Nevertheless, we thank the DOH reviewer for assisting us in
cvaluatmg the data.

Regardmg the. density of the i.v. dose solution, Dr. Ghantous also looked into this

question experimentally in response to the comments of the reviewer. The density of the dose
prepared by weighing 3.527 g of lead acetate trihydrate and dissolving it in 10 mlis of water .
(approximately 35% solution) was 1.2 g/ml. Therefore, given that the density of water is 1.0, the
difference between 1.2 and 1.0 (i.e. 0.2 g/ml) is due to the added lead acetate.- A calculation of
proportions can then be made to estimate the density of the i.v. dose solution. Appendix H
contains measured values of 116.6 mg/g of water (116.6 mg/ml of water, or 11.7%) and 126.8 ~
mg/g of water (126.8 mg/ml of water, or 12.7%). Using the 11.7% value as an example, 35%/0.2'

- =11.7%/X; X = 0.06. Therefore, the density of the i,v, lead acetate solution equals 1.0 + 0.06, or
1.06. This value is very near the assumed density of 1.0 and, therefore, has no material effect on
the final-calculations.

2,3. The small number of microswine used in each experiment.
The high inter-animal and intra-animal variability in blood lead concentration over time.

The DOH reviewer notes that “It is difficult to have confidence in studies that looked at
so few animals.” The reviewer goes on to support this with discussion around the variability in
the blood lead measures. As a scientist, the term confidence implies statistical interpretations.
Large intraanimal variability is common in pharmacokinetic data. The reviewer is directed to
any of a number of texts and literature references on pharmacokinetics and bioavailability for -
discussions on these points'.

Clearly, increasing the numbers of microswine per group could reduce the interanimal
variability. The question is how many microswine per group would have to be added and,
importantly, whether the statistical “pay-off” achieved by increasing the group size justifies the
ethical issues of increased animal usage. We considered these arguments in the study design.
Our study was also subjected to review by our in-house animal welfare committee. Consultation

' For a recent article, see Prelusky, D. B., Hattin, K. E., Trenholm, H. L., and Miller, I. D. (1988). Pharmacokinetic
fate of “C-labeled deoxynivalenol in swine. Fundam. Appl. Toxicol., 10, 276-286.
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with our statistician indicated that increasing the numbers of microswine per group by 2 would
yield little, if any, increase in statistical power. This suggests that a large increase in group size
would be necessary to off-set the interanimal variation. It is our opinion that such a large
increase could not be justified against the ethical issues. Furthermore, recent swine
bioavailability studies conducted by the U. S. EPA used three swine per group®.

4,5.  The lack of scientifically sound justification for choosing one particular experiment out of
all the Phase I and Phase II studies on which to base the “absolute bioavailability”
figure.

The lack of justification for applying a bioavailability figure derived from acute dosing
experiment to a chronic exposure scenario. ' ' '

The choice of the bioavailability value derived from the Single Dose Administration
(Acute) experiment using microswine over other bioavailability values derived has been
addressed. In brief, the Phase I work was conducted to provide range-finding data for the Phase
Tl work. The Phase I work could only yield relative bioavailability values. The choice of the
Single Dose Administration (Acute) bioavailability value was based on a) the pig model is more
suitable than rats as a representative of humans for soil bicavailability studies®, and b) greater
statistical confidence and interpretive value was placed on the Single Dose Administration
(Acute) microswine.

Regarding the bioavailability calculations, Dr. Ghantous has recalculated the
bioavailability of lead using the subchronic feeding study- data. Following the guidance contained
in “Gudinace for the Integrated Exposure Uptake Biokinetic Model for Lead in Children®” the
data were re-evaluated by measuring areas under the blood lead curves (AUC) from time zero
(just prior to dosing) to 24 hours, rather than extending the AUC calculation to infinity (as was
done in the repoﬁ)S. Recalculating the data in this manner avoids the complications observed in
the subchronic study that were attributed to remobilization of lead. The mean AUC for the i.v.
group was 15.08 and the mean AUC for-the oral gronp was 5.50. Thus the calculated
bioavailability is 23.8%. -

6. The lack of evidence to indicate that the soil used in the bioavailability studies is
representative of soils throughout the site.

This comment is best addressed by the remediation program scientists.

? Lorenzana, R. M., Dawson, M., Kettere, M., Simon, I., Lowry, J., and Poppenga, R. (1995). Stable isotope
method to determine bioavailability of lead in swine. Toxicologist, abstract no. 716.

*Weis, C. P., and LaVelle, J. M. (1991). Characteristics to consider when choosing an animal model for the study
of lead bioavailability. Chemical Speciation and Bioavailability 3(134), 113-119
“U. S. EPA. Guidance Manula for the Integrated Exposure Uptake Biokinetic Model for Lead in Chlldren
3 Welling, P. G. (1986). Multiple Dose Kinetics. In Pharmacokinetics Process and Mathematics, Chapter 12.
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7. The lack of quality assurance/quality control data for the studies. |
This study was conducted in full compliance with Good Laboratory Practices as stated on

page 2 of the report. Minor protocol and GLP deviations are disclosed in Appendix B. The four
deviations noted did not, as attested to in the report, affect the integrity of the report.
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