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Abstract

[IAC]Crotonaldehyde of greater than 96% radiochemical purity was
obtained as a 1:9 ethanol:water solution by high performance liquid
chromatography of commercial [14C]crotona1dehyde. When [140]crotonalde-
hyde was incubated at a concentration of 300 pg/mL with a 20% suspension
of stomach contents in normal saline for 2 h at 37°C, 949 was recovered
unchanged and another 5% was bound to particulate material. In plasma,
42% of a 7 pg/mL solution of [14C]crotonaldehyde was recovered intact
after 5 min at 37°C; 15% after 30 min.

After intravenous administration of ca. 3 mg/kg, [14C]crotona1de—
hyde was rapidly metabolized and excreted. Within 6 h of dosing, 31%
of the dose was excreted as 14002 in breath and 37% as unknown metabo-
lites in urine. After 72 h, approximately half of the dose had been
excreted in urine and 40% in breath. Elimination of 14C by breath and
urine was (at least) biphasic, with similar half lives of ca. 2 and 13
h calculated for each route. Parent compound accounted for less than
1% of the urinary excretion of 14C and crotonic acid for less than 2
percent.

Less than 1% of the dose was excreted in feces. There was no

significant accumulation of 14C in any tissue. Blood and major tissues



exhibited rapid initial elimination of 14C, with half-lives of ca 1 h
followed by much slower elimination of the remaining 14C with half-
lives of 2.5 days or greater. It would not be unexpected for the
slowly eliminated 14C to be products of the reaction of crotonaldehyde
and bio-molecules.

Orally administered [IAC]crotonaldehyde at doses of 0.7, 3 and 35
mg/kg was greater than 90% absorbed. Within 12 h of dosing, 78, 74
and 60 percent of the dose, respectively, had been excreted in breath
and urine. In 3 days, 86, 83 and 82%, respectively, had been excreted

by these routes. An additional 7% of the dose was excreted in feces.
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1.0 Introduction

Crotonaldehyde, 2-butenal, is an intermediate in the manufacture
.of crotonic and sorbic acids, n-butanol, n-butyraldehyde, resins, and
rubber antioxidants. It is also used as a warning agent in fuel
gases. Crotonaldehyde is an irritant of the eyes, mucous membranes
and skin. Since this aldehyde is found in drinking water, cigarette
smoke, and possibly smog, it is considered to have considerable poten-
tial for human exposure. Crotonaldehyde is a clear liquid that is
soluble in water, THF, acetone, and ether but only slightly soluble in
ethanol.

Crotonaldehyde is known to react rapidly with thiols, including
glutathione (Boyland and Chasseand, 1967; Gray and Barmsley, 1971).
The reaction with glutathione was reported to yield at least two major
products. Two metabolites have been identified from rat urine as 3-
hydroxy-1-methylpropylmercapturic acid and 2-carboxy-l-methylethyl-

mercapturic acid (Gray and Barnsley, 1971).
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2.0 Materials and Methods

2.1 Animals

Source: Adult male Fischer 344 (F344-M) rats were purchased from
Charles River Breeders (Kingston, NY). The rats were examined for
signs of disease or abnormality upon arrival and quarantined at least
two weeks before they were used in a study. Animal weights at the time
they were in studies are shown in Table 1.

Diet: Animals were fed Certified Purina Rat Chow and furnished
water ad libitum. Prior to the oral dosing experiments, animals were
fasted overnight.

Housing: Animals were transferred to individual glass metabolism
chambers the day before they were used in an experiment. These chambers
provided for separate collection of urine and feces and for trapping of
14C in exhaled breath. Animals which were sacrificed <6 hr after
dosing were housed singly in polypropylene cages.

2.2 Xenobiotic

The 14C labeled test compound, crotonaldehyde, was supplied by
NIEHS. It had been prepared by Midwest Research Institute, Lot No. 83~
127-16-30 and was supplied as an aqueous solution containing 4.74 mCi
of [14C]crotona1dehyde. The stated concentration was 3.64 mCi/mL (1.58
mM/mL, 11% w/v), with a specific activity of 2.31 mCi/mmole. A copy of
the data sheets is included as Figure Al in the Appendix of this report.
Unlabeled crotonaldehyde was obtained from Aldrich Chemical Company,
Lot No. 1217PH, as an aqueous solution. Although Aldrich reports this
to be a solution of 85% crotonaldehyde and 15% water, actual values

were found to be 93% crotonaldehyde and 7% water by Karl Fischer water

determination. The radiochemical purity of the [14C]crotona1dehyde was
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established by high performance liquid chromatography (HPLC) on a
Waters Associates liquid chromatograph equipped with two Model 6000A
pumps, a Model 720 solvent programmer, a Model U6K injector and a Model
773 Spectroflow (Kratos) ultraviolet detectof operated at 223 nm. The
HPLC column was a Du Pont Zorbax ODS (0.46 x 25 cm) and the mobile
phase consisted of mixtures of acetonitrile and water. A linear solvent
gradient was run from 20:80 acetonitrile:water to 95:5 acetonitrile:
water over 10 min. The mobile phase flow rate was 1.5 mL/min. Unlabeled
crotonaldehyde, 1 pg/pL in water, and [14C]crotonaldehyde, 4.06 x 102
DPM/uL water, were chromatographed. Following the injection of [14C]cro-
tonaldehyde, column effluent was collected in fractions and the 140
eluting in each fraction was measured by liquid scintillation spectrome-
try. The radiochemical purity of the [IAC]crotonaldehyde was ca. 83%
(Figure 1). Unlabeled crotonaldehyde appeared essentially pure by HPLC
analysis (Figure 2).

2.3 Preparation of Dose Forms

Purification of [14C]Crotona1dehyde. Before dose preparation, the

[14C]crotona1dehyde was purified by HPLC. A Du Pont'Zorbax 0DS (0.46 x
25 cm) HPLC column with a Bondapak Corasil C18 pre-column was employed.
The mobile phase was a 10% (v/v) mixture of ethanol in water at a flow
rate of 1.5 mL/min. After an injection of ca. 0.7 mg of impure [14C]cro-
tonaldehyde was made, the fraction eluting from the HPLC column which
contained [14C]crotonaldehyde was collected in an argon purged vial.
The purity of this fraction was checked by HPLC with the HPLC system
used for purification of [IAC]crotonaldehyde. Column effluent was
14

collected in fractions and the =~ C in each fraction was measured by

liquid scintillation spectrometry. If further purification was necessary



12

the process was repeated. The radiochemical purity of the purified
[14C]crotonaldehyde used for all studies was >96% (Figure 3).
2.4 Dosing

Oral doses were administered by gavage into the stomach. Animals
were dosed at the following dose levels: 35, 3.1 and 0.67 mg of [14C]cro-
tonaldehyde per kg body weight. Rats were fasted overnight prior to
oral dosing.

Intravenous doses were administered in one of the lateral tail
veins. Each dose consisted of ca. 1 mL of 10% ethanol in water (with
the exception of &4 animals which were administered the dose in 2%
aqueous ethanol containing 2.6 - 2.9 mg [IAC]crotonaldehyde/kg body
weight. Except for 8 animals (rats 151-1 to 151-4 and 152-1 to 152-4),
rats were dosed in closed metabolism chambers in order to trap rapidly
expired 14COZ. Doses wére injected into veins in the tails, which were
exteriorized through small openings in the sides of the chambers.
After the dose was administered the rats were allowed to draw their
tails into the chambers and the opening quickly sealed.

Oral Doses. The specific activity of the [IAC]crotonaldehyde was
adjusted by combining appropriate amounts of unlabeled crotonaldehyde
with purified [14C]crotonaldehyde (in the HPLC mobile phase consisting
of 10% EtOH in HZO) so that the correct amount of crotonaldehyde for
dosing was contained in ca. 1 mL of the dose formulation. Oral doses
were prepared in argon-purged vials sealed with teflon-faced silicone
septum caps and wrapped with aluminum foil. Dosing solutions were
administered within 2 h of their preparation. Each dose was drawn into
a lmL Plastipak disposable syringe fitted with a dry gavage needle.

The filled syringe was then weighed. After dosing, the needle was
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wiped free of mucus and the empty syringe and needle reweighed. Each
dose was calculated as the difference between the weights of the filled
and empty dosing apparatus. An aliquot of the dose formulation was
removed after each 1 mL dose was administered in order to determine the
amount of [14C]crotonaldehyde in each dose. This was necessary because
of the volatility of crotonaldehyde. The purity of the dosing solution
was assayed by HPLC after all the animals had been dosed.

Intravenous Doses. Intravenous dose formulations were prepared as

described for the oral dose formulations. One group of rats however,
rats 4188-152-1 thru 4, was administered the dose in 2% ethanol in
water rather than 10% ethanol. This dose formulation was prepared by
diluting the mobile phase containing the purified [14C]crotonaldehyde
with 4 volumes of distilled water. Unlabeled crotonaldehyde was then
added to give a dosing formulation containing ca. 1.1 mg crotonaldehyde/mL.

2.5 Collection of Biological Samples

Urine and feces were collected separately over the time intervals
listed in Tables 5 and 6. Urine was collected in round-bottom flasks
over dry ice. Feces were collected in tail cups secured to the rats
with surgical adhesive. Urine and feces were stored in the dark at
-20°C until analyzed.

Breath was collected by two different trapping methods. In Method
A, which trapped volatile organics and C02, air was pulled through the
metabolism cages at 200-500 mL/min and then through a series of 3
traps. The first contained ca. 75 mL of 95% ethanol in water maintained
in ice water. The second contained ca. 75 mL of 1% crotonaldehyde in
2-propanol (v/v) maintained in a dry ice-acetone bath. The third trap

contained 400 mL of 1IN sodium hydroxide maintained at ambient temperature.
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In Method B, which trapped 14CO2 only, air was pulled through the
metabolism cage at 200-500 mL/min and then through a series of two
traps, each containing 400 mL of 1N sodium hydroxide maintained at
ambient temferature. The traps were changed over the time intervals
listed in Tables 5 and 6. Breath trap solutions were stored at room
temperature until analyzed.

At the end of each experiment, the animal was anegthetized with an
i.p. injection of 60 mg/kg ketamine and 8.6 mg/kg xylazine. Blood was
then withdrawn by cardiac puncture until death occurred. Tissue samples
were collected and stored in the dark at -20°C until analyzed.

2.6 Analysis of Samples

2.6.1 Analysis of Biological Samples for Total Radioactivity

Duplicate aliquots of urine and trapping solution from the breath
traps were added to 10 mL of scintillation cocktail [toluene:Triton X
100 (2:1) containing 6 g of Omnifluor (New England Nuclear) per liter}.
Water or methanol was added as needed to obtain homogenous samples.
Feces and livers were homogenized with a Brinkmann Polytron homogenizer.
Aliquots of the homogenized feces and livers as well as blood, entire
small tissues, and portions of muscle, skin and adipose tissues were

burned in a Packard Model 306 sample oxidizer. The resulting CO, was

2
trapped in Carbo-Sorb to which Permafluor V scintillation cocktail
(both from Packard Instruments) was added. Where possible, analyses
for each animal were performed in duplicate.

Samples containing Carbo-Sorb or sodium hydroxide were stored over-
night in the dark. All samples were then analyzed for 14C in a Packard
Model 460C or 3255 scintillation spectrophotometer. Correction for

differing amount of quench was performed by the external standard

method.
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The scintillation spectrometers were checked at least monthly for
counting efficiencies and changes in the standard curves for quench
correction. The sample oxidizer was checked for efficiency of recovery
daily. It was maintained so that efficiencies for standards were >97%.

2.6.2 Analysis for Samples for [14C]Crotona1dehyde

Filtered aliquots of urine and plasma were analyzed directly by HPLC
using a Du Pont Zorbax ODS (0.46 x 25 cm) column and a mobile phase of

5:95 EtOH:0.05 M NH,0OAc (v:v), pH 3.5. The mobile phase flow rate was

4
1 mL/min. Column effluent was collected in fractions and the 14C
eluting in each fraction was measured by scintillation spectrometry.
Skin, adipose, muscle and liver were extracted at 0°C with 50%
ethanol in water. The tissue-ethanol mixtures were homogenized with a
Brinkmann Polytron homogenizer and then centrifuged at 1600 x g for 5
min. The supernatants were filtered through a 0.2 pm membrane before
injection onto the HPLC. A Du Pont Zorbax ODS column was used with a
mobile phase consisting of mixtures of ethanol and water. The concentra-
tion of ethanol remained constant at 30% for 7.5 minutes following
injection and then changed from 30% to 90% over a 1.5 minute gradient.
The mobile phase flow rate was 1 mL/min. Column effluent was collected
in fractions and analyzed by scintillation spectrometry.
Residues from tissue extraction were oxidized in a Packard 306
14

oxidizer for total ~ C by the same method described in Section 2.6.1.

2.6.3 Analysis of Urine Sample by HPLC/Mass Spectrometry

The 2 - 6 h urine sample from rat 4275-130-4 (cf Table A8) was
selected for analysis.. This rat had been given a 2.8 mg/kg intravenous
dose of [14C]crotonaldehyde. The 2 - 6 h urine sample contained 42% of

the administered 140.
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An 8.0 mL aliquot of urine was lyophilized. Methanol was added to
the residue and, after vigorous mixing, the suspension was centrifuged.
The methanolic extract was concentrated to ca. 100 pL and recentrifuged.
Aliquots of the methanolic solution were then analyzed by radio-HPLC
and by HPLC/mass spectrometry. The chromatographic system was identical
to that described in section 2.6.2 except that methanol was used in the
mobile phase in place of ethanol.

2.7 Stability of [14C]Crotonaldehyde in Stomach Contents

A male F344 rat was sacrificed by decapitation and its stomach
excised. Stomacﬁ contents were removed and a 20% (w/w) homogenate was
prepared by adding the appropriate amount of normal saline and homogeniz-
ing the resultant mixture. The homogenate was placed in a 37°C shaker
bath and allowed to equilibrate for 5 min, then spiked with a 0.809
mg/g solution of [1AC]crotona1dehyde in 10% ethanol in water.

The amount of crotonaldehyde in the spike was equivalent to a 1.8
mg/kg body weight dose. At 5, 30, 60 and 120 min, 1.0 mL aliquots of
the homogenate were removed. Aliquots were centrifuged at 1600 x g for
5 min. The supernatant was then passed through a 0.2 pm filter.
Particulate matter remaining was oxidized in a Packard 306 oxidizer as
described in Section 2.6.1. Aliquots of the filtrate were assayed for
total 14C by scintillation spectroscopy. Additional aliquots were
assayed for [14C]crotona1dehyde by HPLC. Radioactivity in the column
effluent was monitored with a Berthold Model LB503 radioactivity detector.
In addition, fractions of column effluent were collected from the 2 h

sample and assayed for ;4C by scintillation spectrometry.
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2.8 1In Vitro Metabolism of [14C]Crotonaldehyde in Plasma

Blood was obtained from male F344 rats by cardiac puncture and
centrifuged at 1600 x g for 20 min to obtain plasma. One mL of plasma
was pipetted into a silanized 1/2 dram vial and sealed with a teflon-
faced septum cap. The vial was placed in a 37°C shaker bath and allowed
to equilibrate for 5 min. Then a 100 pL aliquot of purified crotonalde-
hyde in 10% ethanol in water was delivered to the vial to give an
incugation_ mixture containing 7.33 pg crotonaldehyde/g of mixture.
Aliquots of plasma were taken at 5 minutes, 0.5, 1, 2, 4, and 20 h and
injected directly onto the HPLC column. Column effluent was collected

14C by scintillation spectrometry. The

in fractions and assayed for
percentage of [14C]crotona1dehyde remaining in the plasma aliquot was
calculated by multiplying the percentage of [IAC]crotonaldehyde which
eluted from the HPLC by the total percentage of 14C which was recovered
from the chromatography.
2.9 Records

Until the remaining studies in this contract are completed, the
records for this study will be kept in the office or laboratory office
of the Study Director. After this time, the records will be stored in
the Research Triangle Institute Chemistry and Life Sciences Archives.
These records will be stored under the project number for this study

(311U-2227). The records will be kept for a minimum of 10 years following

the completion of the study.
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3.0 Results and Discussion

3.1 In Vitro Experiments

Crotonaldehyde was only slightly degraded by stomach contents.
After a 5 min incubation of homogenized stomach contents (20% w/v in
normal saline) containing [14C]crotonaldehyde in an amount corresponding
to a dose of 1.8 mg/kg, 96% remained as unreacted crotonaldehyde.
After 2 h, 94% remained as crotonaldehyde, 1% of the 14C was converted
to a more polar compound and 5% of the 14C was bound to the particulate
matter (Table 2). Therefore, it is likely that the material being
absorbed from the gut was almost entirely crotonaldehyde.

Although crotonaldehyde was fairly stable to stomach contents, it
was not stable to plasma enzymes. After only a 5 min incubation of
crotonaldehyde with rat plasma at 37°C, less than half of the initial
14C was accounted for by the parent compound (Table 3, Figure 4). By
the end of 30 min, the amount of parent crotonaldehyde had decreased to
15% of the initial value. The percentage of parent compound remaining
in the incubator mixture then slowly decreased to 8% of the initial
value as the incubation time was increased to 20 h. This rapid initial
reaction of crotonaldehyde followed by a much slower rate of reaction
is consistent with either the depletion of the substrate(s) with which
crotonaldehyde is reacting or the deactivation of the enzyme(s) mediating
the reaction. If either process is occurring, then reaction of crotonal-

dehyde in a dynamic in vivo situation would be expected to be even more

rapid and to go to completion (i.e., no unreacted crotonaldehyde remaining).
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3.2 In Vivo Studies

3.2.1 Dose Selection

Oral doses were administered at rates of 35, 3.3 and 0.67 mg/kg.
The highest dose was approximately 0.1 times the LD50 (Smyth and Carpen-
ter, 1944). Intravenous doses were administered at 2.8 mg/kg. This
dose produced mild, but observable, short term discomfort in some of
the animals. Higher intravenous dose levels were thus not attempted.

Purified [14C]crotonaldehyde was available as a solution in 1:9
ethanol:water. Due to the low concentration of [14C]crotona1dehyde in
this solution, its volatility and its instability, we were not able to
separate the crotonaldehyde from the solvent. The solvent mixture was
thus used as part of the dose vehicle. In order to determine whether
the ethanol in this solvent mixture had an effect on the metabolism of
crotonaldehyde (for example, by overloading the alcohol/aldehyde dehy-
drogenase enzymes), a study was conducted which compared the metabolism
of crotonaldehyde injected intravenously in 10% ethanol with that
injected in 2% ethanol. The results of this study (cf Tables 7 and 8)
show that there is no difference in the metabolism of crotonaldehyde
due to the increased amount of ethanol.

3.2.2 Excretion of Crotonaldehyde and Its Metabolites

The average cumulative excretions of total 140 in urine, feces, and

breath following administration of [14C]crotonaldehyde are shown in

Tables 4-7. Breath and urine were the major routes of excretion of 14C

following oral or intravenous administration. After a 2.8 mg/kg intra-
venous dose, an average of 48% of the dose was excreted in urine, 41%

in breath as CO,, and 0.3% in feces in 72 h (N=3). An average of 379

2)

of a 2.6-2.9 mg/kg IV dose was excreted in urine and 31% in breath as

CO2 in 6 h (N=13).
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In oral studies at doses of 0.67, 3.3 and 35 mg/kg of [IAC]croto-
naldehyde, 38-39% of the dose was excreted in urine, 44-49% in breath
as 002 and 6-7% in feces in 72 h. There was no change in excretion
pattern over this dose range. The amount of 140 excreted in feces is
equivalent to the amount not absorbed into the systemic circulation
since virtually no 14C was excreted in feces after intravenous doses of
[14C]crotonaldehyde. Thus the amount of [14C]crotonaldehyde that was
absorbed from oral doses was >93% in all studies. The percent dose
excreted in feces (6-7%) was consistent with the small percentage of
the 1’/'*C in the in vitro study that was bound to the stomach contents.

HPLC analysis of the combined 0-72 h urine samples showed that
essentially no unmetabolized crotonaldehyde was excreted in urine.
This result is consistent with the rapid reaction of crotonaldehyde
observed in vitro in plasma. The rapid excretion of the metabolites in
urine (and as CO2 in breath) makes it unlikely that a significant
amount of crotonaldehyde was covalently bonded to macromolecules.

Typical HPLC radiochromatograms of the combined urines are shown in
Figures 5 (intravenous dose) and 6 (oral dose). Two incompletely
resolved peaks of radioactivity which account for 65-80% of the total
14C are present in each chromatogram. The materials in these peaks are
less retained on the reverse phase column than either crotonaldehyde or
crotonic acid (and are therefore probably more polar than these standards).
Lesser amounts of several even more polar metabolites are also present.
The excretion of 1"C in the form of quite polar metabolites of crotonal-
dehyde supports the findings of Gray and Barnsley (1971), who identified
3-hydroxy-1l-methylpropylmercapturic acid (Compound 1, Figure 7) and 2-
carboxy-1-methylethylmercapturic acid (Compound 2, Figure 7) as urinary

metabolites of crotonaldehyde in rats.
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Combined HPLC/mass spectral analysis (thermospray inlet system) was
performed on a sample of rat urine in order to better define the nature
of the major urinary metabolites. The urine sample selected for this
analysis (rat 4275-130-4; cf Table A8) contained 42% of the dose of 140
and had a metabolite profile (Figure 8) similar to those observed for
the 0-72 h combined urines for the other animals. Mass spectra of the
column effluent obtained at times corresponding to the retention times
of the two major urinary metabolites are shown in Figures 9 and 10,
respectively. Both spectra contain prominant signals at m/z 236, which
corresponds to the molecular ion ' of 3-hydroxy-1-methylpropylmercap-
turic acid and at m/z 253, which corresponds to the molecular ion
+NH4+ of the same compound. Signals arising from molecular ions +H+
and +NH4+ would bé expected since the HPLC mobile phase contained
NHAOAC as a buffer. Signals at m/z 133 and 150 are also seen in these
spectra, which could be attributed to the fragment ion 3 and 3 + NH3
(Figure 7; Milne et al, 1970). Single ion plots of m/z 236 and 253
(Figure 11) show that the intensities of these ions rise and fall at
times corresponding to those for the elution of the major crotonaldehyde
metabolites. Single ion plots of the m/z 133 and 150 ions (Figure 11)
show that the intensities of these ions are correlated somewhat with
the elution times of the major metabolites but with profiles that are
not as closely matched to the metabolite elution times as those of the
ions at m/z 236 and 253.

The presence of two metabolite peaks with protonated molecular ions
at m/z 236 could be due to one of at least 3 different possibilities:
(1) Reaction of crotonaldehyde with glutathione occurs in a nonstereo-

specific manner, giving rise to diastereomers. These diastereomers
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would then be degraded to a pair of diasteromers of 1, which could be
separated by HPLC. (2) Reaction of crotonaldehyde with glutathione

could result in attachment of the sulfur to C, of the crotonaldehyde in

1
addition to C3 as in the metabolites shown in Figure 7 to form a bositional
isomer of 1. (3) This ion at m/z 236 is not the protonated molecular
ion of (at least) one of the metabolites, but is a fragment ion of the
molecular ion (the latter not being observed). While the formation of
separable diastereomers seems to be the most likely of these possibilities,
additional work would be required to conclusively identify the méjor
urinary metabolites of crotonaldehyde from our study.

Excretion of 140 in breath was essentially entirely as 14COZ. The
very small amounts (<1.5% of dose) of 14C trapped in the cryogenic
(organic vapors) trap may also be 14CO2 dissolved in the 2-propanol

trapping solution.

3.2.3 Distribution of [IAC]Crotonaldehyde and Its Metabolites

in Tissues

Concentrations of 14C-labeled compounds in tussies after oral and
intravenous administration of [14C]crotona1dehyde are shown in Tables 9-
14. Over the time period examined following intravenous dosing (0.25 -
72 h) the concentration of 14C in skin, muscle, adipose and liver never
exceeded that in blood. As would be expected for a relatively polar,
water soluble compound, concentrations of 14C in adipose were 1low,
rising to only ca. one-fourth of that in blood at the long time points.
Concentrations of 14C in trachea, lungs and adrenals exceeded that in
blood for at least two.time points, but these concentrations never rose
to more than 1.6 times that in blood. Elimination of 14C from blood and

tissues was rapid initially, with half-lives of ca. 1 h or less. This
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was followed by much slower elimination of the last ca. 10% of the dose,
which occurred with half-lives of 2.5 days or longer.

The percent of oral doses in tissues 72 h after dosing was essentially
the same for doses of 35 and 0.67 mg/kg, except for the stomach (which
contained 0.2% and 0.8% of these doses, respectively). Tissue-blood
ratios (TBR) were somewhat higher in these studies than they were after
intravenous administration of the [14C]crotonaldehyde. Tissues with TBR
values between 1.0 and 2.0 included skin, intestines, seminal vesicles,
prostate, lungs, spleen, kidney and heart. Higher TBR values were
observed in the adrenals (3.4 and 4.6), trachea (2.0 and 2.3), stomach
(3.9 and 14), esophagus (3.0 and 4.4), and liver (2.9 and 7.1).

The amount of unmetabolized crotonaldehyde was determined in plasma,
skin, muscle, adipose and liver 0.25 h after intravenous dosing. A
typical HPLC radiochromatogram of plasma is shown in Figure 12. 1In all
cases, essentially no crotonaldehyde was found (<1% of the 14C present
in the tissue eluted from the HPLC column with the same retention time

as crotonaldehyde).



4.0 References

E. Boyland and L. F. Chasseand, Biochem. J., 104 95 (1970).

J. M. Gray and E. A. Barnsley, Xenobiotica 1, 55 (1971).

G. W. A. Milne, T. Axenrod and H. M. Fales, J. Am. Chem. Soc., 92, 5170

(1970).

24



25

Figure 1. HPLC Purity Check of [IAC]Crotonaldehyde
(MRI Lot No. 83-127-16-30)

Chromatographic Conditions:

Column - 0.46 x 25 cm Dupont Zorbax ODS
Mobile Phase - (A) 20:80 Acetonitrile:Water (v/v)
(B) 95:5 Acetonitrile:Water (v/v)
Solvent Program - 0%B to 100%B in 10 min over a linear gradient
Flow Rate - 1.5 mL/min
Fraction Interval- 1 minute .
Rt of Crotonaldehyde = 5.4 min (fraction 6)
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Figure 2. HPLC of Unlabeled Crotonaldehyde
(Aldrich, Lot No. 1217PH)

Chromatographic Conditions:

Column - 0.46 x 25 cm Dupont Zorbax ODS
Mobile Phase - (A) 20:80 Acetonitrile:Water (v/v)
(B) 95:5 Acetonitrile:Water (v/v)
Solvent Program - O0%B to 100%B in 10 min over a linear gradient
Flow Rate - 1.5 mL/min

Rt of Crotonaldehyde = 5.4 min
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Figure
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3. Representative HPLC Purity Check of Purified
[14C]Crotonaldehyde

HPLC Conditions:

Column - 0.46 x 25 cm Dupont Zorbax ODS
Mobile Phase - 10:90 Ethanol:Water (v/v)
Solvent Program - Isocratic

Flow Rate - 1.5 mL/min

Fraction Interval - 1 min
Rt of Crotonaldehyde = 9.5 min (fraction 10)
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99.2
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100.0
100.0

PURITY OF 4275-73

FIRST VIAL # = 24 LAST VIAL # = 36

DPM SUMMATION = 52381.9
FRAC. VIAL FRACTION % TOTAL RADIDACTIVITY
% “ "
20 40 &0 80 100
!
.00 24 1
.05 25 2!
«25 26 3|
22 27 4 |
0.00 28 S5 1
0.00 29 &6 !
0.00 30 71
0.00 31 8 !
.77 32 9!
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.03 36 13 |
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Figure 4. Radigghromatograms of Plasma after In Vitro Metabolism

of [T C]Crotonaldehyde

HPLC Conditions:

Column
Mobile Phase
Solvent Program - Isocratic

Flow Rate - 1.5 mL/min

Fraction Interval - 1 min

0.46 x 25 cm Dupont Zorbax
5:95 EtOH:0.05 M NH

AOAC at pH 3.5

Rt of Crotonaldehyde = 12.8 min (fractions 13 & 14)

A. 5 minute incubation

DPM SUMMATION = 2484.4
CUM FRAC. VIAL FRACTION % TOTAL RADIODACTIVITY
%z k4
20 40 &0 80 100
]
0.0 0,00 2 18
9 .94 3 2
4.5 3.54 4 I iss
7.3 2.8& S 4 i
7.7 + 34 [ -3
7.7 0,00 7 & 1
7.7 0.00 B 7t
7.7 0.00 e e !
7.7 0.00 10 L
7.7 0.00 11 10 ¢
- 8.0 .30 12 11 ¢
10.2 2.27 13 12 i
?2.2 B81.96 14 13 !SESEEAESSERIBASBESSAERLERUSARSERTASIICLNSES
99.% 7.25 15 14 (s3x2
100.0 -1 16 15 1
'
20 40 &0 80 100
C. 2 hour dincubation
DPM SUMMATION = 1210.9
CUM FRAC. VIAL FRACTION % TOTAL RADIDACTIVITY
% %
10 20 30 40 30
H
0.0 0.00 &2 1
8.1 8.15 63 2 isssRsAse
25.3 17.19 &4 I iSRS ANIRERRRRNLD
39.8 14,47 -3 4 I3882EREESNNNLRE
41.7 1.85 bb S iss
4:1.7 .00 &7 6
41,7 0.00 &8 71
41.9 27 69 8 !
42.5 .53 70 ? i
44.46 2.15 71 10 ins
%0.8 6.21 72 11 {%85Es%
82.5 1.72 73 12 i
68.5 15,98 74 I3 ISEBEEEEENRARBASS
998.8 30.37 75 14 (S353555CRRSINNEEEENSSESSEREUNS
100.0 .18 76 1S i

B. 30 minute incubation

DPM SUMMATION = 1186.0
Cum FRAC. VIAL FRACTION % TOTAL RADICACTIVITY
x* %
18 30 45 &0 bs-1
H
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25.7 <9.28 26 4 isBeRNR
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26.8 00 28 6 i
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27.1 0.00 30 B !
27.1 0.00 31 Q1
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3I3.8 2.22 34 12 it
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Figure 5.

Typical HPLC Radiochromatogram of 0-72 h
Urine Composite Following a 2.8 mg/kg

Intravenous Dose of [14C]Crotonaldehyde

HPLC Conditions:

Column - 0.46 x 25 cm Dupont Zorbax ODS
Mobile Phase = 5:95 EtOH:0.05 M NH4OAc at pH 3.5
Solvent Program - Isocratic :

Flow Rate - 1 mL/min

Fraction Interval - 1 min (fractions 9-28 collected

over 0.2 min intervals)

R, of Crotonaldehyde = 18.4 min (fractions 34 & 35)

Recovery of 140 - 99%
DFM SUMMATION = 5509.5
CUM FRAC. VIAL FRACTION % TOTAL RADIOACTIVITY
% % #
5 10 15 20
m————————— +- —_—— B +
.2 .16 93 1
.2 0.00 94 2
5.4 5.29 95 T I KKKXKEXXKKX
9.5 4.06 96 4 IXKKRKKKK
10.2 .75 97 S ixx
10.7 .43 98 & i
10.8 .13 99 7 :
10.9 .04 100 B :
11.1 .26 101 9 ix
12.7 1.62 102 2T
15.2 2.49 103 ETTIL
16.4 1.17 104 TRX
16.8 .42 105 LK
17.3 .47 106 X
23.7 6.38 107 DXRKK KRR RRK KK
8.7 14.59 108 EXOKRRRK0KO0KK KO0 R K0k ROk KR KKK X
48.7 10.39 109 DR KOO KRR KKK
63.9 15.23 110 EROKR R K KO0OKKR O8O0 KKK IKOK KKk KKKk K K
B7.4 19.52 111 KKK KOORS00 OO O KO0OOK K XX XK
2.5 9.03 112 ERRKRKR KKK R KKK KX
95.9 .45 113 PEXARKKK
97.1 1.22 114 LRX
97.8 .72 115 X
$8.3 .50 116 Lx
98.6 .21 117 :
$8.7 .13 118 ;
$8.8 .11 119 :
.98.9 .07 120 !
99.% .43 121 X
99.6 .35 122 X
99.9 .26 123 X
100.6 .05 12 :
100.0  0.00 125 :
100.0 0.00 126 :
100.0  0.00 127 !
100.0 .04 128 :
o ———— Fm————————— tm———————— e ————— +



Figure 6.
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Typical HPLC Radiochromatogram of 0-72 h Urine

C?Eposite Following 33 mg/kg Oral Dose of
[*7"C]Crotonaldehyde

HPLC Conditions:

Column

Mobile Phase
Solvent Program

Flow Rate

Fraction Interval

0.46 x 25 cm Dupont Zorbax ODS
5:95 EtOH:0.05 g'NHAOAc at pH 3.5
Isocratic
1 mL/min
1 min (fractions 9-28 collected
over 0.2 min intervals)

Rt of Crotomaldehyde = 18.6 min (fractions 34 & 35)
14
Recovery of C - 99%
DFM SUMMATION = 25948.1
cuM FRAC. VIAL FRACTION 7% TOTAL RADIDACTIVITY
z YA #
s 10 15 20 25
mm—————— - ————— o ———— m————————— m———————— +
¢.0 ©0.00 132 1
0.0 0.00 124 2
15.1 15.09 125 3 N 2338232223222333 23333332022 23
20.0 4.94 136 4 IHAXXNAKEXX
20.9 .84 157 S ixx
21.4 .82 128 & %
21.7 .26 129 7 ix
21.9 21 140 8 |
o2.8 &2 141 e ix
26.0 .51 142 10O Iskk3XRX
29.7 .71 147 11 I5XX$X%X
1.1 1.44 144 12 1¥¥x%
1.8 .62 145 12 %
2.5 .75 146 14 1xx
IB.9 b6.42 147 1S IXEXRXXAXXRARAN
49.1 10.15 148 16 IEKKEKERERRRKERKAXKRKEKN
s8.2 9.1¢& 149 17 SREXREREEERARXERIERX
74.5 1£.25 150 18 R22322323322223333333332 232303832
er7.2 12.7% 151 19 IEERRRARRREERAXRERARBRRKORKN
9.2 S.97 152 20 IRAFKKKANKEXEX
®s.8 .59 ST 21 JERERX
96.9 1.08 154 22 kX%
?7.% .67 155 23 0%
?7.9 g 156 T4 %
98.2 15 28 0%
98. 4 15 26
98.6 159 27
8.7 .15 160 28
99.2 .4& 161 29 s
9.4 .26 162 TO 0%
99.6 .16 167 ZT1
99.7 .09 164 2 1
9.7 .07 165 T2 0
99.8 .07 166 Z4 0
99.8 .04 167 35
9.9 .07 168 2 '
99.9 .04 169 X7 |
100.0 .07 170 2 H -
t———————— b ————— ————————— ————————— r———————— +
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Figure 7. Structures of Urinary Metabolites of Crotonaldehyde and
a Possible Mass Spectral Fragment
CH3 CH,
——0 CH3 »:_O CH3
/I\/CHZOH HN CO,H
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Figure 8.

HPLC/MS Examination

HPLC-Radiochromatogram of Urine Sample Used for Combined

HPLC Conditions:
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Solvent Program
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Figure 9. Summation of Mass Spectral Scans 545-562 (Less Background) From the

HPLC/Mass Spectra of Rat Urine

MASS SPECTRUM DATA: FB4647 #553 BASE M/E: 123
05/22/84 14:47:00 + 18:54 CALI: F84636 #26 RIC: 45504.
SAMPLE: CROT-1,RAT#4 4-6 HR COMPOSITE

CONDS.: LC/MS SZMEOH IN H20 0.85M NH4AC 1ML/MIN .3M NH4AC ADDED .SML/MIN

#545 TO #562 SUMMED - #490 TO #5180 - #3597 T0 #6534
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Figure 10.

Summation of Mass Spectral Scans 568-573 (Less Background) From the
HPLC/Mass Spectra of Rat Urine

MASS SPECTRUM DATA: FE4E47 #570 BASE M-E: 54
. 0522784 14:47:00 + 19:28 CALI: FR4E3E #Z6 RIC:  19072.
SAMPLE: CROT-1.RATH4 4-€ HR COMPOSITE
COMDS. : LC/MS SZMEOH IN H20 ©.05M NH4AC IML/MIN .3M NH4AC ADDED .SML/MIN
63 TO #573 SUMMED - 8507 TO 8600 - #518 TO #52%
169, 0 - 34 123 ~
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Figure 11. Single Ion Plots From the HPLC/Mass Spectra of Rat Urine.

MASS CHROMATOGRAMS
05/22/84 14:47:00
SAMPLE: CROT-1,RAT#4
CONDS.: LC/MS SZMEOH IN H20 ©.83M NH4AC IML/MIN ,3M NH4AC ADDED .SML/MIN
RANGE: G 1, 988 LABEL: N @, 4.0 QUAN: A 0, 1.0 J @ BASE: U 20, 3

DATA: FE4647 81 SCANS 1 70 988
CALI: F84636 #26

‘MMJMW“, PO
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gt 44 “ i L

Ll ¥ - - [«
£o0 50 '

200 499 €00 300
6:50 13:48 20:38 27:20
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173,

53.876
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TIME
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11 (continued)

MASS CHROMATOGRAMS DATA: FB4647 w411
85/22/84 14:47:09 CALI: FB84636 #26
SAMPLE: CROT-1,RAT#4 4-6 HR COMPOSITE

CONDS.: LC/MS SZMEOH IN H20 8,85M NH4AC {ML/MIN .3M NH4AC ADDED «SML/MIN
RANGE: G 1, 988 LABEL: N @, 4.0 QUAN: A @, 1.8 J @ BASE: U2 3

SCANS 268 T0 988

574.
168 | 160.048
%Wwwmt "
s M SRR T T J J R N R
200 300 409 - 500 600 700 8080 980  SCAN
6:50

10:15 13:49 17:85 29:30 23:55 27:20 30:45 TIME
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Figure 12.
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Typical Radiochromatogram of 0.25 h Plasma From a Rat
Following a 2.8 mg/kg Intravenous Dose of

C]Crotonaldehyde

[14

HPLC Conditions:

cumM
PA

Column - 0.46 x 25 cm Dupont Zorbax ODS
Mobile Phase - 1:9 EtOH:H,0O

Solvent Program - Isocratic

Flow Rate - 1.0 mL/min

Fraction Interval - 1 min

Rt of Crotonaldehyde = 18.6 min (fraction 19)

DPM SUMMATION = 524.2
FRAC. VIAL FRACTION % TOTAL RADICACTIVITY
% # *
15 30 45 &0 75
+ + + + + +
0.00 QX 1
0,00 Q4 2!
6.5956 95 I IXXKX
3.60 6 4 1xx
16.33 97 S IXXXKKXXXEXX
1.69 o8 6 iIx
65.01 99 AR 3338323233233 333733 8233333333823 3328202302
.B2 100 B Ix
0.00 101 9 |
0.00 102 10}
.60 103 11
2.92 104 12 i1xx
0.00 105 13 !
0.00 106 14 }
1.07 107 15 i»
0.00 108 16 1}
0.00 109 17 ¢
0.00 110 18 1
.95 111 19 ix
.40 112 20 1
0.00 114 21 ¢
0.00 115 22 1
.04 116 23 1}
1]
+




Table 1

Animal Data

Weight
of Dose Time of
Rat No. Route Rat(g) (mg/kg) Sacrifice
4188-77-1 Oral 272 39.1 72 h
4188-77-2%2 248 33.8
4188-77-3% 268 36.3
4188-77-4% 269 32.2
4188-121-1 Oral 280 3.55 72 h
4188-121-2 286 3.20
4188-121-3 282 3.13
4188-121-4 291 3.38
4188-121-5% Oral 281 0.715 72 h
4188-121-6% 281 0.663
4188-121-7% 272 0.638
4188-121-8 282 0.671
4275-87-1% v 328 2.88 0.25 h
4275-87-2% 325 2.84
4275-87-3% 330 2.88
4275-87-4 353 2.72
4440-152-1 vP 291 2.69 0.25 h
4440-152-2 259 2.92
4440-152-3 293 2.66
4275-81-1% v 334 2.91 0.75 h
4275-81-2 311 2.84
4275-81-3% 335 2.74
4275-81-4% 309 2.89
4275-57-2% IV 317 2.91 2 h
4275-57-3% 307 2.99
4275-57-4% 300 2.88
4188-178-1% IV 219 2.62 6 h
4188-178-2% 277 2.57
4188-178-3% : 250 2.60
4188-178-4 274 2.70
4188-151-1%* IV 236 2.74 24 h
4188-151-2 229 2.85
4188-151-3% 232 2.84
4188-151-4% 233 2.81

(continued)



Table 1 (continued)

Animal Data
Weight
of Dose Time of
Rat No. Route Rat(g) (mg/kg) Sacrifice
4188-152-1 v°© 217 3.00 24 h
4188-152-2% 230 2.89
4188-152-3% 232 2.80
4188-152-4%* 229 2.84
4275-40-1% IV 299 2.69 72 h
4275-40-3% 332 2.80
4275-40-4% 307 2.91
4275-130-1 IV 239 2.92 72 h
4275-130-2 246 2.76
4275-130-4 241 2.56

39

ay,. . 4. . . . )
* indicates that tissues from this animal were examined for

total 14C content.
bTissues obtained for extraction.

“Dose administered in 2% EtOH.
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Table 2. Percentage of [1%C]Crotonaldehyde Remaining in
Male F344 Rat Stomach Contents/Normal Saline
After In Vitro Incubation at 37°C

Percent 14C Remaining Percent 14C Bound
Incubation in Filtrate to Particulate
Time (as Crotonaldehyde) Matter
5 min 96 4
30 min 96 4
l1h 95 5
2 h 94 5
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Table 3. In Vitro Reaction of [;4C]Crotonaldehyde with
Rat Plasma

Percent of

Time After Percent of Injected Percent of [14C]Crotonaldehyde
Addition of 14C That Eluted [14C]Crotonaldehyde That Has Not, Been
[14C]Crotonaldehyde From HPLC Column in Column Eluent Degraded

0 min 97 99 (100)

5 min 45 89 42

30 min 22 66 15

1h 21 57 12

2 h 22 46 11

4 h 30 32 10

20 h 31 24 8

2Initial [t4C]Crotonaldehyde concentration was 7.3 pg/mL.

Corrected for recovery of initial [1%4C]Crotonaldehyde sample.



Table 4

Reégvery of Total Radioactivity After Administration of [!%C]Crotonaldehyde to Male
Fischer 344 Rats (% Dose)a

Time Dose Breath Breath Major Selectedb c

(h) Route (mg/kg) Urine CO2 Volatiles Feces Tissues & Blood ’ Total
0.25 v 2.8 N/ad N/A N/A 55 + 1

0.75 13 2.8 N/A N/A N/A 37+ 3

2 IV 2.8 N/A N/A N/A 18 + 0.3

6 IV 2.6 39 +5 35 + 6 1.3+0.8 N/A 10 + 0.5 82 + 4
24 1v 2.8 50 + 9 34 + 7 0.55 + 0.25 7.4+ 0.4 90 + 4
24° IV 2.9 45 + 5 36 + 1 0.5+ 0.1 8.7 +0.9 88 + 4
72 v 2.8 390 +6)f 4344 N/A 4.8+ 0.5 (88 + 4)f
72 IV 2.8 48 + 7 41 + 2 0.27 + 0.12 N/A

72 Oral 0.67 39+ 4% 4745 6.6 +0.9° 6.2+ 0.7 99 + 8P
72 Oral 3.3 +2° 49+ 7P 5.6+ 3.8 N/A

72 Oral 35 38 + 3 46 + 5 0.26 +0.19 6.9 +0.2 4.7+0.2 93 + 4

a .
Mean + SD for four animals except where noted.

bMean *+ SD for three animals.

CMajor tissues are considered to be skin, mﬁscle, adipose, and liver. Skin is assumed to be
15% of total body weight; muscle, 50%; and adipose, 10%.

dN/A:Samples were not obtained (or analyzed).

e . .
Dose was administered in 2% ethanol.

fDue to loss of a portion of some samples, actual value is higher than that shown.

(4



Table 5

Cumulative Excretion of Total 1l‘C After Oral Administration of [14C]Crotonaldehyde
to Male Fischer 344 Rats (% Dose)
Dose (mg/kg) 35° 3.3b 0‘67b
Excreta Urine Breath Feces Total Urine Breath Feces Total Urine Breath Feces Total
Time (h)
12 27 +10 33 +5 60 + 111 32.8 + 5.6 43.6 + 5.52 76.5 + 9.6%] 37.0 + 4.7 41.0 + 4.6 d 78.0 + 7.7
24 35+ 4 39+4 29+26 77+7 [32.9+23 e 5.1 + 3.7 81.8+5.0 |38.7+4.9 44.7 t 5.2 5.8 +1.2 87.4 ¢+ 9.9¢
36 37 +3 42+ 4 81 +4 [33.3+2.1 45.4+6.7 83.7 + 4.9 [ 39.0 + 4.0 45.0 + 4.6 83.8 + 7.1
48 37+3 43+5 5.6+ 1.1 86+3 |33.4+2.1 47.9+ 6.7° 5.5 +3.8 86.7+4.8|39.1+4.0 45.7+4.7 6.4+09 9L.2+7.2
72 3B+3 44+5 6.9+0.2 89+3 |340+1.6 49.1+69 5.6¢+3.8 88.7+ 4.6 | 39.4+4.1 46.8+50 6.6+0.9 92.8+7.5
%Values are mean + SD for four animals.
bValues are mean + SD for three animals, except where noted otherwise.
c .
Values are mean + range for two animals.
dFirst feces collection was 0-24 h.
€The 12-24 h and the 36-48 h breath samples were accidentally combined before analysis. The percent dose excreted for this

combined sample is recorded as one sample, 36-48 h. See data for individual

rats in Tables Al - A3 in Appendix.
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Table

6

Cumulative Excretion of Total 14C After Intravenous Administration of
[14C]Crotonaldehyde to Male Fischer 344 Rats (% Dose)

Dose (mg/kg) 2.82 2.8b
Excreta Urine Breath Feces Total Urine Breath Feces Total
Time
(h)
0-1 (9.4 +7.2)C 16.2 + 2.2 d 25.7+5.4 | 1.4+ 1.3  16.6 + 0.3 e 18.0 + 1.1
1-2  (13.9 + 10.5)€ 26.1 + 3.2 40.0 + 7.7 [18.0 + 16.4 26.0 + 0.5 44.0 + 16.0
2-4 (22.8 + 8.0)° 32.0 + 4.0 54.8 + 9.3 31.1 + 1.3
4-6  (28.9 + 8.7)C 34.4 + 4.4 63.3 + 8.0 |40.2 + 7.0 33.3+ 1.4 73.5 + 6.7
6-12 (36.3 + 6.0)C 37.4 + 4.4 73.9 + 5.4 | 45.4 + 7.2 36.4 + 1.8 81.9 + 6.1
12-24 (38.0 + 5.7)° 39.2 + 4.8 77.2 +5.5 | 46.8 + 6.7  38.2 + 2.2 85.0 + 5.5
246-36 (38.4 + 5.7)¢ 40.3 + 4.7 78.8 + 5.5 |47.2 + 6.7  39.3 + 2.3 86.6 + 5.4
36-48 (38.7 + 5.7)C 41.0 + 4.9 79.7 + 5.5 |[47.4 + 6.6  40.0 + 2.3 87.5 + 5.4
48-72  (39.0 + 5.6)C 42.0 + 5.0 81.0 + 5.7 |47.7 + 6.6  40.9 + 2.5 0.27 +0.12 88.8 + 5.0
(continued)
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Table 6 (continued)

Cumulative Excretion of Total 14C After Intravenous Administration of
[14C]Crotonaldehyde to Male Fischer 344 Rats (9% Dose)

Dose (mg/kg) 2.8° 2.6

Excreta Urine Breath Feces Total Urine Breathf Feces Total

Time

(h)

0-1 0.4 +0.8 14.6 + 3.1 e 15.0 + 2.9 10.4 + 10.1 16.4 + 4.0 d 27.6 + 11.8
0-2 5.0 + 10.0 22.4 + 3.4 27.4 + 7.3 16.6 + 11.6 26.5 + 1.9 42.3 + 11.5
2-4 21.9 + 17.6 27.7 + 5.1 49.5 + 14.2 32.9 + 6.1 31.3 + 1.1 65.5 + 6.3
4-6 27.1 + 18.1 30.1 + 6.0 57.2 + 14.2 38.7 + 4.7 33.5 + 0.8 73.5 + 5.3
6-12 40.6 + 7.3 32.8 + 6.3 73.4 + 3.8

12-24 50.0 + 8.7 34.4 + 6.7 0.55 + 0.25 82.0 + 4.2

%Values are mean + SD for four animals. See data for individual animals in Tables A4 - A7 in Appendix.

b
Values are mean

+
+ SD for three animals. See data for individual animals in Table A8 in Appendix.

“Part of the 1 h and 4 h urine samples were lost for some animals. Therefore actual cumulative values are
somewhat higher than shown.

dFeces not analyzed.
®Feces analyzed as one combined sample, 0-72 h.

fValues are for excretion in breath as CO Excretion in breath as volatiles was 0.82 + 0.47 for

9
0-1 h, and 1.3 + 0.8 for 1-2 h collection.

Sy



Table 7

Cumulative Excretion of Total 14C After Intravenous Administrgtion of [14C]Crotonaldehyde
to Male Fischer 344 Rats (% Dose)

Dose (mg/kg) 2.8 2.9

Vehicle 10% Ethanol 2% Ethanol

Excreta Urine Breath Feces Total Urine Breath Feces Total

Time

(h)

0-1 0.42 + 0.85 14.6 + 3.1 N/Ab 15.0 + 2.9 2.5 +5.0 16.4 + 1.9 N/Ab 18.9 + 5.5
1-2 5.0 +10.0 22.4 + 3.4 N/A 27.4 + 7.3 13.5 + 15.1 22.4 + 3.9 N/A 35.9 + 18.7
2-4 21.9 + 17.6 27.7 + 5.1 N/A 49.5 + 14.2 28.8 + 8.4 27.8 + 2.0 N/A 56.5 + 9.3
4-6 27.1 + 18.1 30.1 + 6.0 N/A 57.2 + 14.2 33.8 + 6.4 30.6 + 2.6 N/A 63.2 + 7.2
6-12 40.6 +7.3 32.8 + 6.3 N/A 73.4 + 3.8 38.2 + 5.8 32.4 + 1.4 N/A 70.6 + 6.1
12-24 50.0 + 8.7 34.4 + 6.7 0.55 + 0.25 82.0 + 4.2 45.2 + 5.3 35.8 + 1.0 0.5 +0.1 81.4 + 5.2

>
o
]
>
[

aValues are mean + SD for four animals. See data for individual animals in Tables

bFeces analyzed as one combined sample, 0-72 h.
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Amount of 14

C-Labeled Compounds in Tissues 24 h After Intravenous Administration of
[14C]Crotonaldehyde to Fischer 344 Male Rats?®

Table 8

Dose (mg/kg)

Dose Vehicle

2.

8

2.

9

10% EtOH/HZO

2% EtOH/H20

ng-eq

Cmpd

ng-eq Cmpd

Tissue per g Tissue TRBd % Dose per g Tissue TRBd % Dose
I. Blood 606 + 149 1.0+ 0 1.4 + 0.3 782 + 112 1.0+ 0 1.7 + 0.3
II. Major Tissues
Skin - Ear 344 + 71 0.62 + 0.31 344 + 51 0.44 + 0.03
Neck 310 + 105 0.57 + 0.36 295 + 39 0.38 + 0.07
Abdomen 342 + 160 0.64 + 0.48 413 + 81 0.53 + 0.06
Hindquarters 388 + 87 0.70 + 0.36 406 + 35 0.53 + 0.11
Average 346 + 106 0.63 + 0.38 1.9 +0.6 364 + 39 0.47 + 0.06 1.9 + 0.2
Muscle - Neck 191 + 25 0.32 + 0.06 218 + 39 0.28 + 0.08
Abdomen 149 + 9 0.26 + 0.09 179 + 23 0.23 + 0.03
Hindleg 159 + 12 0.27 + 0.05 159 + 10 0.20 + 0.02
Average 166 + 10 0.28 + 0.07 3.0 + 0.1 185 + 15 0.24 + 0.04 3.2+ 0.3
Adipose - Kidney 147 + 23 0.25 + 0.04 236 + 71 0.30 + 0.05
Epididymis 109 + 27 0.19 + 0.07 157 + 74 0.20 + 0.09
Mesenteric 208 + 79 0.35 + 0.13 433 + 190 0.54 + 0.16
Average 155 + 41 0.26 + 0.08 0.56 + 0.13 276 + 104 0.34 + 0.09 0.97 + 0.38
Liver 456 + 46 0.80 + 0.28 0.68 + 0.07 537 + 53 0.70 + 0.16 0.77 + 0.09
(continued)
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Table 8 (continued)

Amount of 14C-Labeled Compounds in Tissues 24 h After Intravenous Administration of
[14C]Crotonaldehyde to Fischer 344 Male Rats?®

Dose (mg/kg) 2.8 2.9
Dose Vehicle 10% EtOH/HZO 2% EtOH/HZO
ng-eq Cmpd d ng-eq Cmpd d
Tissue per g Tissue TRB % Dose per g Tissue TRB % Dose

I11I. GI Tract Tissues

Esophagus 533 + 86 0.90 + 0.19 0.014 + 0.002 939 + 399 1.2 + 0.66 0.030 + 0.010
Stomach 385 + 61 0.68 + 0.30 0.058 + 0.010 386 + 83 0.49 + 0.05 0.071 + 0.013
Small Intestine 490 + 87 0.87 + 0.41 0.22 + 0.06 445 + 68 0.57 + 0.04 0.19 + 0.04
Cecum 268 + 116 0.50 + 0.36 0.033 + 0.007 278 + %6 0.36 + 8.02 0.042 + 06004
Large Intestine 542 + 113 0.96 + 0.40 0.083 + 0.016 579 0.63 0.077

IV. Reproductive Tissues
Testes 176 + 30 0.31 + 0.14 0.068 + 0.012 172 + 18 0.22 + 0.03 0.062 + 0.008
Seminal Vesicles 315 + 46 0.56 + 0.24 0.034 + 0.006 316 + 12 0.41 + 0.05 0.027 + 0.012
Prostate 415 + 46 0.73 + 0.29 0.014 + 0.002 344 + 128 0.44 + 0.16 0.015 + 0.005

V. Other Tissues

Trachea 916 + 118 1.5 +0.2 0.019 + 0.006 1059 + 357 1.3 + 0.26 0.019 + 0.010
Lungs 921 + 76 1.6 + 0.3 0.15 + 0.01 974 + 99 1.2 +0.2 0.16 + 0.01
Adrenals 609 + 82 1.1 + 0.4 0.0065 + 0.0012 816 + 114 1.0 + 0.01 0.0074 + 0.0007
Spleen 612 + 73 1.0 +0.3 0.044 + 0.006 632 + 83 0.81 + 0.04 0.051 + 0.012
Kidneys. . 421 + 89 0.75 + 0.38 0.12 + 0.02 432 + 68 0.55 + 0.06 0.12 + 0.02
Eyes 163 + 41 b 0.29 + 0.16b 0.0067 + 0.002% 223 + 33 0.29 + 0.06 0.0084 + 0.0009
Brain 282 + lZg 0.50 + 0.08b 0.073 + 0.029b 343 + 29b 0.446 + 0.06b 0.085 + 0.008 b
Heart 340 + 84 0.60 + 0.06 0.039 + 0.011 320 + 17 0.40 i{0.0S 0.035 + 0.0004

aValues are mean *+ SD for 3 animals. See data for “Values for 1 animal.

individual animals in Tables A27 - A29 and A33 - A35 Tissue:blood ratio.

in Appendix.

gy

bMean + range for 2 animals.



Table 9

Concentration of 1I'C-Labeled Compounds in Tissues 72 h After Oral

Administration of [IAC]Crotonaldehyde to Fischer 344 Male Rats

(ng-eq/g)”
Dose (mg/kg) 35 0.67
I. Blood 2350 + 180 42 + 7
II. Major Tissues
Skin - Ear 4680 + 350 86 + 8
Neck 2190 + 450 98 + 25
Abdomen 3180 + 500 65 + 31
Hindquarters 2790 + 1000 54 + 13
Average 3210 + 300 76 + 16
Muscle - Neck 1510 + 70 37 + 10
Abdomen 910 + 150 25 + 5
Hindquarters 990 + 230 22 +9
Average 1140 ¥ 100 28 % 8
Adipose - Kidnpey 1470 + 450 15 + 6b
Epididymis 1120 + 190 20 + 2
Mesenteric 2660 + 710 46 + 5
Average 1750 + 320 25 +5
Liver 6790 + 1200 281 + 113
I1T. GI Tract Tissues
Esophagus 7030 + 550 189 + 62
Stomach 9220 ¥ 1430 570 ¥ 209
Small Intestine 4680 + 810 32 +7
Cecum 2190 + 610 12 + 10
Large Intestine 3620 + 170 30 + 19
IV. Reproductive Tissues
Testes 2280 + 780 29 + 6
Seminal Vesicles 3360 + 730 60 + 8
Prostrate 3250 + 110 54 + 4
V. Other Tissues
Trachea 4650 + 1640 98 + 22
Lungs 4390 + 1730 67 +7
Adrenals 10800 + 120 138 + 1
Spleen 4700 + 290 74 + 6
Kidneys 4730 ¥ 180 69 ¥ 6
Eyes 1190 + 10 20 + 2
Brain 2230 ¥ 90 30 %9
Heart 2360 46 + 14

#Values are mean + SD for 3 amnimals.
data from individual animals.

b

Mean + range for 2 animals.

€Value for 1 animal.

See Tables A9 - Al4 for

49



Table 10

Tissue-Blood Ratios of IAC-Labeled Compounds After Oral
Administration of [MC]Crotonaldehyde to Fischer 344
Male Rats (TBR)?

Dose (mg/kg) 35 0.67
I. Blood 1.0 + 0.0 1.0+ 0.0
II. Major Tissues
Skin - Ear 2.0+ 0.1 2.1 +0.2
Neck 0.94 + 0.25 2.3 +0.6
Abdomen 1.3+0.1 1.5 + 0.4
Hindquarters 1.2+ 0.5 1.3+0.1
Average 1.4 +0.2 1.8 +0.2
Muscle - Neck 0.64 + 0.03 0.87 + 0.12
Abdomen 0.39 + 0.08 0.60 + 0.02
Hindleg 0.42 + 0.06 0.50 + 0.12
Average 0.48 + 0.03 0.66 + 0.08
Adipose - Kidney 0.62 + 0.15 0.36 + 0.20
Epididymis 0.48 + 0.11 0.48 + 0.08
Mesenteric 1.1 +0.3 1.1 +0.3
Average 0.75 + 0.14 0.61 + 0.16
Liver 2.9+ 0.5 7.1 + 3.5
III. GI Tract Tissues
Esophagus 3.0+ 0.2 4.4 +1.0
Stomach 3.9 +0.6 14 +5
Small Intestine 2.0 + 0.3 0.76 + 0.02
Cecum 0.94 + 0.28 0.27 + 0.19
Large Intestine 1.5+ 0.1 0.68 + 0.31
IV. Reproductive Tissues
Testes 0.98 + 0.35 0.69 + 0.03
Seminal Vesicles 1.4 +0.3 1.4 +0.05
Prostate 1.4+ 0.1 1.3+0.1
V. Other Tissues
Trachea 2.0 + 0.7 2.3 +0.1
Lungs 1.8+ 0.6 1.6 + 0.1
Adrenals 4.6 + 0.3 3.4 + 0.6
Spleen 2.0+ 0.1 1.8 +0.1
Kidneys 2.0 +0.2 b 1.7+ 0.1
Eyes 0.49 + 0.03 0.48 + 0.03
Brain 0.95 + 9.04 0.70 + 0.08
Heart 0.92 1.1 + 0.1
3yalues are the mean for 3 rats + SD. See Tables A9 - Al4 for
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data from individual animals.
bMean + range for 2 animals.

“Value for 1 animal.



Table 11

Amount of 14C-Labeled Compounds in Tissues 72 h After Oral
Administration of [14C]Crotona1dehyde
to Fischer 344 Male Rats (% Dose)a

Dose (mg/kg) 35 0.67

I. Blood 0.43 + 0.1 0.41 + 0.06

IT. Major Tissues

Skin 1.4 + 0.2 1.8 +0.3
Muscle 1.6 + 0.1 2.2 +0.5
Adipose 0.51 + 0.10 0.39 + 0.07
Liver 0.66 + 0.12 1.5+ 0.7
III. GI Tract Tissues
Esophagus 0.017 + 0.001 0.022 + 0.004
Stomach 0.16 + 0.03 0.83 + 0.20
Small Intestine 0.13 + 0.01 0.10 + 0.02
Cecum 0.022 + 0.005 0.021 + 0.008
Large Intestine 0.041 + 0.003 0.034 + 0.004
IV. Reproductive Tissues
Testes 0.070 + 0.026 0.046 + 0.003
Seminal Vesicles 0.018 + 0.005 0.020 + 0.002
Prostate 0.012 + 0.006 0.010 + 0.003
V. Other Tissues

Trachea 0.0097 + 0.0038 0.0099 + 0.0022
Lungs 0.044 + 0.009 0.040 + 0.003
Adrenals 0.0043 + 0.0008 0.0047 + 0.0007
Spleen 0.027 + 0.001 0.022 + 0.003
Kidneys 0.094 + 0.005 b 0.080 + 0.007
Eyes 0.0032 + 0.0004 0.0032 + 0.0003
Brain 0.041 + 0.002 0.030 + 0.008
Heart 0.018 0.023 + 0.010

a
. b

Values are mean + SD for 3 animals.
Mean + range for 2 animals.
CValues for 1 animal.

dAdipose assumed to be 10% of body weight; muscle, 50% of body weight;
and skin, 15% of body weight.



Table 12

Concentration of 1I‘C-Labeled Compounds in Tissues After Intravenous Administration of 2.6 - 2.9 mg/kg of
. [14C]Crotonaldehyde to Fischer 344 Male Rats (ng-eq/g)a
Time (h) 0.25 0.75 2 6 24 72
I. Blood 11400 + 100 5820 + 630 2370 + 70 950 + 88 606 + 149 371 + 96
II. Major Tissues
Skin - Ear 1200 + 80 1010 + 32 516 + 14 383 + 23 344 + 71 264 + 29
Neck 1180 + 50 1070 + 100 482 + 92 325 + 102 310 + 105 193 + 66
Abdomen 1430 + 90 1260 + 150 731 + 187 368 + 78 342 + 160 182 + 36
Hindquarters 927 + 139 954 + 36 692 + 65 403 + 2 388 + 87 196 + 5
Average 1160 + 60 1070 + 19 605 t+ 32 366 + 12 346 + 106 209 + 28
Muscle - Neck 1190 + 20 b 839 + 71 385°€ 228 + 56 191 + 25 122 + 19
Abdomen 974 + 158 746 + 57 382 + 47 230 + 18 149 + 9 133 + 27
Hindquarters 910 * 24 750 + 44 357 + 34 156 + 23 159 + 12 98 + 11
Average 1030 + 40 778 + 52 376 + 29 205 + 28 166 + 10 118 + 19
Adipose - Kidney 248 + 94 136 + 26 99 + 0P 94 + 27 147 + 23 55 + 8
Epididymis 263 + 92 284 + 196 109 + 27 99 + 40 109 + 27 70 + 23
Mesenteric 733 + 266 394 + 153 281 + 72 264 + 66 208 + 79 144 + 35
Average 414 + 133 271 + 69 176 + 52 153 + 37 155 + 41 90 + 20
Liver 4150 + 147 3490 + 130 2120 + 288 937 + 147 456 + 46 293 + 25
ITII. GI Tract Tissues
Esophagus N/A N/A N/A 747 + 139 533 + 86 N/A
Stomach N/A N/A N/A 663 + 56 385 + 61 N/A
Small Intestine N/A N/A N/A 1240 + 238 490 + 87 N/A
Cecum N/A N/A N/A 695 + 205 268 + 116 N/A
Large Intestine N/A N/A N/A 995 + 90 542 + 113 N/A
(continued)
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Table 12 (continued)

Concentration of 14C-Labeled Compounds in Tissues After Intravenous Administration of 2.6 - 2.9 mg/kg of
[IAC]Crotonaldehyde to Fischer 344 Male Rats (ng-eq/g)a

Time (h) 0.25 0.75 2 6 24 72
IV. Reproductive Tissues

Testes N/A N/A N/A 303 + 43 176 + 30 N/A

Seminal Vesicles N/A N/A N/A 284 + 180 315 + 46 N/A

Prostate N/A N/A N/A 728 + 241 415 + 46 N/A
V. Other Tissues

Trachea N/A N/A N/A 1190 + 240 916 + 118 461 t 63

Lungs N/A N/A N/A 1410 + 270 921 + 76 504 + 39

Adrenals N/A N/A N/A 779 + 42 609 + 82 536 + 70

Spleen N/A N/A N/A 944 + 36 612 + 73 N/A

Kidneys N/A N/A N/A 856 + 79 421 + 89 N/A

Eyes N/A N/A N/A 247 + 21b 163 + 41 b N/A

Brain N/A N/A N/A 631 + 55 282 + 12g N/A

Heart N/A N/A N/A 568 + 35 340 + 84 N/A

aValues are mean *+ SD for 3 animals. See Tables Al5 - A32 for individual animal data.

bMean + range for 2 animals.

“Values for 1 animal.
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Tissue Blood Ratios of 1

Table 13

aC-Labeled Compounds in Tissues After Intravenous Administration of 2.6 - 2.9 mg/kg
of [lhc]Crotonaldehyde to Fischer 344 Male Rats (TBR)?
Time (h) 0.25 0.75 2 6 24 72
I. Blood 1.0 + 0.0 1.0 + 0.0 1.0 + 0.0 1.0 + 0.0 1.0 + 0.0 1.0+ 0.0
I1I. Major Tissues
Skin - Ear 0.10 + 0.01 0.17 + 0.02 0.22 + 0.002 0.40 + 0.03 0.62 + 0.31 0.76 + 0.31
Neck 0.10 ¥ 0.01 0.18 ¥ 0.03 0.20 ¥ 0.03 0.35 ¥ 0.13 0.57 ¥ 0.36 0.54 ¥ 0.17
Abdomen 0.12 + 0.01 0.22 + 0.02 0.31 + 0.08 0.39 + 0.06b 0.64 + 0.48 0.51 + 0.14
Hindquarters 0.08 + 0.01 0.16 + 0.01 0.29 + 0.02 0.43 + 0.05 0.70 + 0.36 0.55 + 0.15
Average 0.10 + 0.01 0.18 + 0.02 0.26 + 0.02 0.39 + 0.04 0.63 + 0.38 0.59 + 0.18
Muscle - Neck 0.10 + 0.00% 0.14 + 0.02 0.17¢ 0.24 + 0.08 0.32 + 0.06 0.34 + 0.08
Abdomen 0.08 + 0.01 0.13 + 0.01 0.16 + 0.02 0.24 + 0.04 0.26 + 0.09 0.37 + 0.10
Hindquarters 0.080 + 0.002 0.13 + 0.02 0.15 + 0.01 0.17 + 0.04 0.27 + 0.05 0.28 + 0.08
Average 0.091 + 0.004 0.13 + 0.02 0.16 + 0.01 0.22 + 0.05 0.28 + 0.07 0.33 + 0.09
Adipose - Kidney 0.022 + 0.008 0.023 + 0.002 0.043 + 0.019 0.10 + 0.03 0.25 + 0.04 0.16 + 0.07
Epididymis 0.023 + 0.008 0.047 + 0.027 0.046 + 0.012 0.10 + 0.04 0.19 + 0.07 0.20 + 0.08
Mesenteric 0.064 + 0.024 0.068 + 0.028 0.12 + 0.03 0.28 + 0.07 0.35 + 0.13 0.42 +0.22
Average 0.036 + 0.012 0.046 + 0.008 0.074 + 0.022 0.16 + 0.04 0.26 + 0.08 0.26 + 0.12
Liver 0.36 + 0.01 0.60 + 0.08 0.89 + 0.11 1.0 + 0.2 0.80 + 0.28 0.84 + 0.32
ITI. GI Tract Tissues
Esophagus N/A N/A N/A 0.79 + 0.17 0.90 + 0.19 N/A
Stomach N/A N/A N/A 0.70 + 0.01 0.68 + 0.30 N/A
Small Intestine N/A N/A N/A 1.3 +0.2 0.87 + 0.41 N/A
Cecum N/A N/A N/A 0.73 + 0.17 0.50 + 0.36 N/A
Large Intestine N/A N/A N/A 1.0 + 0.02 0.96 + 0.40 N/A
(continued)
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. Table 13 (continued)

Tissue Blood Ratios of 14C-Labe]ed Compounds in Tissues After Intravenous Administration of 2.6 - 2.9 mg/kg

of [14C]Crotonaldehyde to Fischer 344 Male Rats (TBR)?

Time (h) 0.25 0.75 2 6 24 72

IV. Reproductive Tissues

Testes N/A N/A N/A 0.32 + 0.02 0.31 + 0.14 N/A
Seminal Vesicles N/A N/A N/A 0.31 + 0.22b 0.56 + 0.24 N/A
Prostate N/A N/A N/A 0.80 + 0.21 0.73 + 0.29 N/A

V. Other Tissues

oo
(S0 o )

Trachea N/A N/A N/A 1.2 +0.2 1.5 + 0.2 1.3 +
Lungs N/A N/A N/A 1.5 + 0.4 1.6 + 0.3 1.4 +
Adrenals N/A N/A N/A 0.82 + 0.04 1.1 + 0.4 1.5 +
Spleen N/A N/A N/A 1.0 + 0.05 1.0 +0.2 N/A
Kidneys N/A N/A N/A 0.90 + 0.07 0.75 + 0.38 N/A
Eyes N/A N/A N/A 0.26 ¥ 0.01, 0.29 ¥ 0.16, N/A
Brain N/A N/A N/A 0.66 + 0.03 0.50 + 0.08b N/A
Heart N/A N/A N/A 0.60 + 0.05 0.60 + 0.06 N/A

%Values are mean + SD for 3 animals. See Tables Al5 - A32 for individual animal data.
bMean + range for 2 animals.

“Values for 1 animal.
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Table 14
Amount of 14C-Labeled Compound in Tissues After Intravenous Administration of 2.6 - 2.9 mg/kg of
[14C]Crotona1dehyde to Fischer 344 Male Rats (% Dose)?
Time (h) 0.25 0.75 2 6 24 72
I. Blood 25 + 0.3 13 +2 5.1 + 0.12 2.3+0.2 1.4 + 0.3 0.83 + 0.19
II. Major Tissues
Skin 6.0 + 0.3 5.6 + 0.2 3.1 +0.2 2.1 +0.1 1.9 + 0.6 1.1 +0.2
Muscle 18 + 0.7 14 +1 6.4 + 0.5 4.0 + 0.6 3.0 + 0.1 2.1 +0.4
Adipose 1.4 +0.5 0.95 + 0.2 0.60 + 0.1 0.59 + 0.14 0.56 + 0.13 0.32 + 0.08
Liver 5.0 + 0.3 3.8 +0.3 2.8 +0.6 1.3 +0.2 0.68 + 0.07 0.38 + 0.04
I1I. GI Tract Tissues
Esophagus N/A N/A N/A 0.027 + 0.007 0.014 + 0.002 N/A
Stomach N/A N/A N/A 0.11 + 0.01  0.058 + 0.010 N/A
Small Intestine N/A N/A N/A 0.52 + 0.08 0.22 + 0.06 N/A
Cecum N/A N/A N/A 0.071 + 0.011 0.033 + 0.007 N/A
Large Intestine N/A N/A N/A 0.19 + 0.02 0.083 + 0.016 N/A
IV. Reproductive Tissues
Testes N/A N/A N/A 0.12 + 0.01 0.068 + 0.012 N/A
Seminal Vesicles N/A N/A N/A 0.032 + 0.017b 0.034 + 0.006 N/A
Prostate N/A N/A N/A 0.026 + 0.010" 0.014 + 0.002 N/A
(continued)
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Table 14 (continued)

Amount of 14C-Labeled Compound in Tissues After Intravenous Administration of 2.6 - 2.9 mg/kg of
[14C]Crotona1dehyde to Fischer 344 Male Rats (% Dose)?

Time (h) 0.25 0.75 2 6 24 72
V. Other Tissues

Trachea N/A N/A N/A 0.026 + 0.004 0.019 + 0.006 0.011 + 0.002
Lungs N/A N/A N/A 0.24 + 0.06 0.15 + 0.01 0.074 + 0.002
Adrenals N/A N/A N/A 0.0066+0.0014 0.0065+0.0012 0.0027+0.0010
Spleen N/A N/A N/A 0.072 + 0.013 0.044 + 0.006 N/A
Kidneys N/A N/A N/A 0.25 + 0.03 0.12 + 0.02 N/A
Eyes N/A N/A N/A 0.011 + 0 b 0.0067 + 0.002b N/A
Brain N/A N/A N/A 0.13 + 0.02 0.073 + 0.029b N/A
Heart N/A N/A N/A 0.068 + 0.003 0.039 + 0.011 N/A

3yalues are mean + SD for 3 animals. See Tables Al5 -~ A32 for individual animal data

bMean + range for 2 animals.

CValues for 1 animal.
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Figure Al. Data Sheets for [14C]Crotonaldehyde Supplied by MRI

SHIPPING ORDIER
MIDWEST RESEARCH INSTITUTE

423 Volker Boulevard, Kansas City, Missouri 64110

| .
O sau N2 55050 |
() mansR . : REFER TO THIS NO. IN

AlL CORRESPONDENCE
[ RETURN FOR CREDIT

[0 B&XCHANGE DATL
70__—, Research Triangle Institute, Research Triangle Park, NC 27709

8/1/83

viA Cousct wsuee. [ vis NO
Federal Express 287463610 g o I
[J meran AMOUNT
REQUESTED 8Y - OWRGE REFERENCE
I | 50
QUANTITY DESCRIPTION OF MATERIAL PRESENT LOCATION
2X72 mg. [u-14C]Crotonaldehyde

at 2.31 mCi/mmole in 0.65 mls. of water
2X2.36% mCi Lot #: 83-127-16-30

PACKING SLIP

MR 1Y REV 1140



Figure Al. (continued)

MRIED

ANALYTICAL DATA SUMMARY

MR1 Project No. 7543-C(1)-

.

COMPOUND: [U-14C]-Crotonaldehyde
FORMULA: Cg4HeO
A & k&
STRUCTURE: CH3CH'CHCH0
10T NO.: 83-127-16-30
AMOUNT: 4.73 mCi (2 x 2.365 mCi)

SPECIFIC ACTIVITY: 2.31 mCi/mM

ESTIMATED PURITY: > 99%, chemical and radiochemical (GLC)

60

MIDWEST RESEARCH INSTITUTE
425 Voiker Boulevard

Kansas City, Missouri 64110
Tetephone (816) 753-7600

FORM SUPPLIED: 2 x (2.365 mCi in 0.65 ml water) in 2-ml amber ampules

under argon
GLC ANALYSIS: 20% SP-2100 w/0.1% Carbowax

Oven Temperature: 50° isothermal
Injector Temperature: 250°
Detector Temperature: 250° FID
Carrier Gas: 40 ml argon/min
Detector Gas: Hp, 30 ml/min

Air, 300 ml/min
Retention Time: Crotonaldehyde, 8.9 min

Injection Solvent: Ether (comc. * 1 X 10~1 oM/ml)

Traces attached

STORAGE AND HANDLING RECOMMENDATIONS: Store at < 0°C in dark, open

only in a well-ventilated hood



Figure Al. (continued)
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Figure 1 - GLC of Ether Sample Solvent (20% SP-2100 w/0.1X Carbowax;
S0° lsothermal); RT Ether ~ 3.4 min
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Figure Al. (continued)
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Figure 2 - GLC of Crotonaldehyde (Eastman) in Ether
Solvent, RT Crotonaldehyde 8.9 min; Conditions
Same as Figure 1
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Figure Al. (continued)
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Figure 3 - Radio GLC of [U-14C]-Crotonaldehyde, Lot No. 83-127-16-30
in Ether Solvent; Conditions Same as Figure 1



RV Figure Al. (continued)
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Figure 4 - Mass GLC of [U-14C]-Crotonaldehyde, Lot No. 83-127-16-30
in Ether Solvent; Conditions Same as Figure'l
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Figure Al. (continued)
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Figure 5 - Mass GLC of Coinjection of [u-14C)-Crotonaldehyde,
Lot No. 83-127-16-30 and Crotonaldehyde (Eastman) {in
Ether Solvent; Conditions Same as Figure 1
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Cumulative Excretion of Total
[14C]Crotonaldehyde to Male Fischer 344 Rats (% Dose)

Table Al

14C After Oral Administration of 0.67 mg/kg

Rat 4188-121-5 4188-121-6 4188-121-7

Excreta Urine Breath Feces Total Urine Breath Feces Total Urine Breath Feces Total

Time (h)
12 39.3 37.4 a 76.7 40.1 46.1 a 86.2 31.6 39.4 a 71.0
24 40.8 b 7.2 85.4 41.2 48.4 4.8 94.4 34.2 41.0 5.2 80.4
36 41.1 41.7b 90.0 41.6 50.3 96.7 34.4 42.9 82.5
48 41.2 42.5 7.4 91.1 41.7 51.1 5.7 98.5 34.5 43.5 6.1 84.1
72 41.5 43.3 7.6 92.4 42.1 52.6 5.8 100.5 34.7 44 .5 6.3 85.5

3The first feces collection was 0-24 h.

bThe 12-24 h and the 24-36 h breath samples were accidentélly combined before analysis. The percent dose
excreted for this combined sample is recorded as one sample, 24-36 h.
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‘Cumulative Excretion of Total

Table A2

[14C]Crotonaldehyde to Male Fischer 344 Rats (% Dose)

1Z'C After Oral Administration of 3.3 mg/kg

Rat 4188-121-2 4188-121-3 4188-121-4

Excreta Urine Breath Feces Total Urine Breath Feces Total Urine Breath Feces Total

Time (h)
12 33.9 46.9 a 80.8 26.0 36.1 a 62.1 31.8 48.5 a 80.3
24 35.2 b 2.8 84.9 30.6 b 9.4 76.1 32.8 ' b 3.2 84.5
36 35.4 48.4 86.6 31.0 37.7 78.1 33.2 50.1 86.5
48 35.4 51.0° 3.2  89.6 | 3l.2 40.2° 9.8 8.2 | 33.3 s52.6® 3.4  89.3
72 35.6 52.4 3.3 91.3 32.3 41.1 10.0 83.4 34.1 53.7 3.5 91.3

3The first feces collection was 0-24 h.

bThe 12-24 h and the 36-48 h breath samples were accidentally combined before analysis.

dose excreted for this combined sample is recorded as one sample, 36-48 h.

The percent
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Table A3

Cumulative Excretion of Total 14C After Oral Administration of 35 mg/kg
{14C]Crotonaldehyde to Male Fischer 344 Rats (% Dose)

Rat 4188-77-12 4188-77-2 4188-77-3 4188-77-4
Breath Breath Breath Breath Breath  Breath Breath  Breath
Excreta Urine COg volatiles Feces Total| Urine COg volatiles Feces Total |Urine COg volatiles Feces Total| Urine CO; Volatiles Feces Total
Time (h)
12 20 28 0.47 b 49 34 38 0.26 b 73 36 29 0.097 b 65 17 34 0.12 b 51
24 30 38 0.51 0 69 38 42 0.28 5.7 86 39 33 0.10 4.5 76 33 41 0.13 1.6 76
36 34 44 0.52 79 39 43 0.28 88 40 35 0.11 79 34 43 0.14 79
48 35 46 4.7 87 39 44 6.2 89 41 36 6.8 84 35 44 4.7 84
72 35 48 7.0 91 40 45 6.6 92 41 36 6.9 85 35 45 7.2 87

2This animal was not used in tissue data compilation.

b

The first feces collection was 0-24 h.
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Table A4

‘Cumulative Excretion of Total !4C After Intravenous Administration of 2.6 mg/kg [!4C]Crotonaldehyde to
Male Fischer 344 Rats (% Dose)

Animal 4188-178-1 4188-178-2 4188-178-3 4188-178-4
Breath Breath Breath Breath Breath Breath Breath Breath
Excreta | Urine (COZ) (volatiles) Total |Urine (C02) (volatiles) Total |Urine (C02) (volatiles) Total |Urine (C02) (volatiles) Total
Time (h)
0-1 0.0 18.9 0.5 19.4 3.8 10.5 1.5 15.8 20.8 17.5 0.8 39.1 17.2 18.6 0.5 36.3
1-2 0.2 24 .6 0.9 25.7 27.4 21.8 2.4 51.6 21.0 25.6 1.0 47.6 17.7 26.0 0.8 44.5
2-4 27.9 30.8 59.6 34.0 30.0 66.4 28.6 32.4 62.0 41.1 32.0 73.9
4-6 33.7 32.7 67.3 40.4 33.0 75.8 36.3 34.1 71.4 44.4 34.3 79.5
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Cumulative Excretion of Total !4C After Intravenous Administration of 2.8 mg/kg
a Vehicle of 10% Aqueous Ethanol to Male Fischer 344 Rats (% Dose)

Table A5

[14C]Crotonaldehyde in

Animal 4188-151-1 4188-151-2 4188-151-3 4188-151-4
Excreta Urine Breath  Feces Total Urine Breath Feces Total Urine Breath Feces Total Urine Breath Feces Total
Time (h)
0-1 0 17.9 17.9 0 11.1 11.1 1.7 12.8 14.5 0 16.4 16.4
1-2 0 26.4 26.4 0 23.1 23.1 20.0 18.0 38.0 0 22.2 22.2
2-4 0 33.6 33.6 30.0 29.6 59.6 20.0 21.5 41.5 37.0 26.2 63.2
4-6 0 36.7 36.7 35.4 32.6 68.0 36.0 22.6 58.6 37.0 28.4 65.4
6-12 31.0 40.3 71.3 39.1 34.7 73.8 44 .8 25.2 70.0 47.6 31.1 718.7
12-24 37.3 42.6 0.9 80.8 42.0 36.1 0.5 78.6 53.3 26.5 0.5 80.3 55.3 32.5 0.3 88.1
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Cumulative Excretion of Total 14C After Intravenous Administration of 2.9 mg/kg
a Vehicle of 2% Aqueous Ethanol to Male Fischer 344 Rats (% Dose)

Table A6

[14C]Crotonaldehyde in

Animal 4188-152-1 4188-152-2 4188-152-3 4188-152-4
Excreta | Urine Breath  Feces Total Urine Breath Feces Total Urine Breath Feces Total Urine Breath Feces Total
Time (h)
0-1 14.9 " 14.9 0 18.9 18.9 9.9 16.7 26.6 0 15.1 15.1
1-2 20.7 20.7 31.7 26.1 57.8 20.1 25.0 45.1 2.2 17.7 19.9
2-4 21.6 25.4 47.0 40.4 28.9 69.3 23.9 29.9 53.8 29.2 26.8 56.0
4-6 29.5 27.0 56.5 42.9 30.5 73.4 29.4 31.6 61.0 33.2 28.8 62.0
6-12 33.7 30.6 64.3 45.1 32.9 78.0 33.0 34.0 67.0 41.0 32.0 73.0
12-24 41.5 34.7 0.3 176.5 51.8 35.4 0.6 87.8 40.3 37.1 0.5 77.9 47.0 36.0 0.6 83.6

1L



Table A7

Cumulative Excretion of Total 14C After Intravenous Administration of 2.8 mg/kg {4C]Crotonaldehyde to
Male Fischer 344 Rats (% Dose)

Animal 4275-40-1 4275-40-2 4275-40-3 4275-40-4
Excreta | Urine Breath Feces Total Urine Breath  Feces Total Urine Breath Feces Total | Urine Breath Feces Total
Time (h)
0-1 0 18.0 a 18.0 | 7.6° 18.4 a 26,0 |14.6° 14.3 a 289 | 15.6° 143  a 29.9
1-2 0 . 30.2 30.2 15.3 27.1 42.4 14.8 24.0 38.8 25.5 23.1 48.6
2-4 26.3b 37.8 64.1 17.7 31.5 49.2 15.0 29.8 44.8 32.4 28.8 61.2
4-6 26.8 40.8 67.6 17.8 33.8 51.6 33.1 31.9 65.0 38.0 31.0 69.0
6-12 33.6 43.7 77.3 29.6 36.5 66.1 42.3 35.5 77.8 40.7 33.7 74.4
12-24 34.8 46.1 80.9 31.6 38.1 69.7 43.9 37.7 81.6 41.6 35.1 76.7
24-36 35.4 47.1 82.5 32.1 39.2 71.3 44.4 38.8 83.2 41.9 36.1 78.0
36-48 35.7 48.0 83.7 32.3 39.9 72.2 44.6 39.4 84.0 42.1 36.17 78.8
48-72 36.2 49.2 85.4 32.6 40.8 73.4 44.9 40.4 85.3 42.4 37.5 79.9

a
Feces were not analyzed.

bUrine sample was partially lost due to leaky joints in the metabolism cage.
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Table A8

Cumulative Excretion of Total 14C After Intravenous Administration of 2.8 mg/kg [14C])Crotonaldehyde to
Male Fischer 344 Rats (% Dose)

Animal 4275-130-1 4275-130-2 4275-130-4
Excreta Urine Breath Feces? Total Urine Breath Feces® Total Urine Breath Feces® Total
Time (h)

0-1 2.6 16.2 18.8 1.7 16.8 18.5 16.8 16.8

1-2 21.8 25.7 47.5 32.2 25.7 57.9 0 26.5 26.5
2-4 23.0 30.9 53.9 36.4 29.9 66.3 42 0b 32.5

4-6 32.5 33.3 65.8 46.2 31.9 78.1 : 34.6 76.6
6-12 37.5 37.3 74.8 51.4 34.3 85.7 47 .4 37.7 85.1
12-24 39.3 39.3 78.6 52.3 35.7 88.0 48 .8 39.6 88.4
24-36 39.8 40.5 80.3 52.7 36.7 89.4 49.2 40.8 90.0
36-48 40.1 41.2 81.3 52.9 37.3 90.2 49 .4 41.5 90.9
48-72 40.3 42 .3 0.4 83.0 53.1 38.0 0.2 91.3 49.6 42.3 0.2 92.1

®Feces analyzed as one combined sample, 0-72 h.

b'I'he 2-4 and 4-6 h samples were accidentally combined before analysis. The percent dose excreted for

this combined sample is recorded as one sample.
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Table A9. Concentration of !4C in Selected Tissues 72 h after
Oral Administration of 0.67 mg/kg [1%C]Crotonaldehyde
to Rat 4188-121-5
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Table Al0. Concentration of 14C in Selected Tissues 72 h after
Oral Administration of 0.67 mg/kg [!4C]Crotonaldehyde
to Rat 4188-121-6
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Table All.

Concentration of 14C in Selected Tissues 72 h after
Oral Administration of 0.67 mg/kg [1?C]Crotonaldehyde
to Rat 4188-121-7
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Table Al12. Concentration of 14C in Selected Tissues 72 h after
Oral Administration of 34 mg/kg [1%4C]Crotonaldehyde to
Rat 4188-77-2
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Table Al3. Concentration of 14¢c jn Selected Tissues 72 h after
Oral Administration of 34 mg/kg [14C]Crotonaldehyde to
Rat 4188-77-3
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Table Al4. Concentration of 14C in Selected Tissues 72 h after
Oral Administration of 34 mg/kg [!%C]Crotonaldehyde to
Rat 4188-77-4
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Table Al5. Concentration of 14C in Selected Tissues 0.25 h after

Intravenous Administration of [!4C]Crotonaldehyde to

Rat 4275-87-1

TISSUE ANALYSIES

oY 0: GT-10
A D 2%6 B
0 Aot 2.8 wy/ky

NS oy Capd
1.00e7 e

Lowth (es): B
ot Streint  FIM ME

Vehicle: 10 ETOH

@t 77570 Notsiack-sese for dose data.

Rrte: v Oose dete: 12983
(-7

Body . (9} X8O

RT{ Project 3UF2Z7  File Neme: CQAT-10
Mster Protocs] 69 wdited:  RUBIFP
Todey's Oute:  9/15/195% Talate: Master.l

Seec. Act: 11 dm/ng 1-Cand) ret. ». 2% Compard:  Crotone | debvde
TBE . of Total Total 0P L] e (and 1 Ooee
Aliquots  Organ  Alimet per vy Py per in Total
twen . {g) . (g} Aliegt Tisme Tisue glisse T Tissw
1. 20D 1 4 NA By 240 vl 2% Ut 100 B.1%
2 an b1} o
3 283 e[ ] 12667
4 A% raii) pras -
1. MR TIRE
KIN:
Ear 1 1 WA Am 190 1108 hie. .8 B 5.U5
-2 Riiid 0 0
Nack 1 1 WA R 9 0 1754 121 097 S8
2 e 1) ke 1754
Mdaer 1 H NA R poi b 3] L= 1269 A5 9B
2 108 ue gz}
Hindgtrs 1 2 NA A3 1ED &R 3 =5 B LS
2 Rk - 1¥z:] 12046
———— AP FR A N—————— 1w.s 0% 578
MEQE:
Nack 1 H NA BL am oy 53 Hu.e MR 23R
2 an = prak ]
[ 2 NA rood .. EL w2 &9 J5 w8
H AL e B
Hirdles 1 2 WA 283 1990 kb 1022 5.2 QB 1841
2 a5 0 RS
—_— AN R %.0 08 1%
KIPEE:
Kidwy 1 2 NA am? 2 ae 1% 182 5 418
2 ey L] 1
Epididvmis | 2 NA 35 &1 ) 1952 m3 s 415
2 L1811 2% 1837
Mesenteric { 2 NA an 12 S/ &8 a1 oLl
2 A%S L) R
—_—— - ENES FIR AP L A9 B3 L]
LIVER: 1 LR -} - ] my TR W ars 2 B8 L]
2 A 1928 R
3 B 180 [y74]
[} 38 1720 473
fH. 6 TRCT TIRES
Esmrens 1 NA NA WA VA WA NA NA NA
Seomeh 2 NA L) NA A NA NA NA NA
2 NA VA NA
Sa. [ntest | [} NA NA NA NA NA NA NA NA
2 VA NA wva
3 NA NA NA
[} WA NA WA
(som 1 3 NA L} NA WA NA WA NA NA
2 NA NA NA
3 WA NA WA
Ly. Imtest 1 [} WA WA NA NA NA NA NA NA
2 NA WA NA
3 NA NA NA
[} A WA WA
V. ERMLTIE TIRES
Testes (A} 1 4 NA NA NA WA NA NA NA NA
H NA NA NA
B 1 NA WA L%}
2 WA VA WA
Sm. Ves. 1 2 NA WA NA NA WA WA NA NA
2 WA NA WA
Frsute 1 WA NA NA NA WA NA L'} NA
V. OMR TISHES
Trachm 1 WA VA NA WA VA NA NA WA
Lungs 1 3 WA NA WA NA NA WA A WA
2 NA NA WA
3 WA NA WA
Adrerals i NA NA NA NA NA NA NA. NA
Sploen - 1 4 NA WA NA VA NA NA NA NA
2 NA WA VA
Kidwns 1 4 VA VA A NA NA NA NA WA
2 NA NA NA
3 NA NA A
4 NA NA VA
Eves 1 z NA NA WA NA NA A NA WA
2 L2 NA NA
Brain ! 4 NA NA NA NA NA NA NA NA
2 A NA VA
3 NA A NA
4 NA NA NA
Haart 1 2 NA NA NA NA NA WA NA NA
2 NA NA NA

1. THR = Tissue:Biond Ratic

2. Total organ weight is the sum of the alicot wights for 8!l tissues excet blond: skiny mscle: adisose ond liver,
3. Biood is assused to be 6.3 of tota! body wight; skin 1S5, macle SOX and adisose 10,
4. The tiver is wighed: honommized ard aliqots are taken for xidation.
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Intravenous Administration of [!4C]Crotonaldehyde to

Table Al6. Concentration of '4C in Selected Tissues 0.25h after
Rat 4275-87-2

TISSUE ANALYSIS

SnoY D: oOT-10 Length (s} .5 Rasts: W Ocme dete: 129-83
(05-YY)
L N i Ve Ty Pt Steaine FIM ME By . {9) X5.0
i 3 t: 2.8 /iy Whicle: 105 ETH
93 (d Rl froject SU-Z27  File Name: QROT-10
1.7 &e Master Protoen! B7 wiited: DAL
et AZ750 Notehookvewe for dose deta. Todey's Onte: 9151988 Tewlate: Master.t
Spec. Act: 11 dw/ng W {aeds ret. 5. AT Comourd:  Crotons | debyde
TIRE . of Towl Tota) DM g og-9q Cand % Dose
Migots  Organ  AMieot " Ay vy »or in Total
e R () W (s Miqot Tissm Tissue slisse TR  Tiswe
I a0o 1 3 NA ] 0 4 153 as 1. 2.2
2 13 vt 212
3 4B 2m 1248
4 1887 Z4D 126406
1. »R TIHEB
KIN:
&r 1 2 NA BB ko] 131% 127 1.3 Bl Y-}
H Jratl 20 %
Nack 1 2 NA Rl 4 130 10 12920 NS B 6B
2 R uS pr-
fockmen 1 2 NA 1082 bl 1] T 117 .2 V- i<
2 Am 150 125
Hirgatrs 1 2 NA a2 & 923 -1} mi 08 L
2 O a1 BR
— AR R I 1142.3 U 1 R 1
MEGE:
Neck 1 1 NA 2648 = 133 1 e A 278
2 .0om 0 0
Mocomen 1 2 NA .m 4 0 0 0 1)) Rl
2 .0 [} 1
Hirdleg 1 1 WA Rt 0 4 ™ m2 am 5.6
2 439 &n b S
—_—AaE R e 107.8 s B.U
HOIPOE:
Kidey 1 2 NA 22 = kg m B.7 B 123
2 419 S0 LY. )
Epididmis | 2 WA e ] ] a2 mn =4 zz B
H 1498 k. =
Mesemteric | 2 NA s} n N2 LY R OB 0
3 kv ki ™
————————AEAE R O ——————————— 2 OB LS
LIVER: 1 (IR /. ] ) 12 "5 L m.2 X5 S.IW
2 2% 13X s
3 1 phiza | L)
4 B9 1 “x
11, 6l TRACT TIAES
Esohegs 1 NA NA NA WA NA WA NA NA
Stmech 1 2 NA NA NA WA NA NA NA NA
2 NA A NA
S. [mest 1 4 NA NA NA WA NA WA NA NA
2 NA NA NA
3 WA WA NA
[} WA NA NA
(on 1 3 NA WA NA A TN WA NA NA
2 NA NA VA
3 NA NA NA
Ly, Irmest 1 4 NA NA WA NA Na NA NA NA
2 NA NA NA
3 NA NA NA
4 NA NA NA
V. BRROR TRE
Testes (A) 1 [} NA WA NA NA WA NA VA WA
2 NA L) NA
®1 NA NA NA
2 WA WA WA
Sem. V. | 2 WA NA WA WA WA WA A L)
2 NA WA NA
Prestate 1 WA WA WA WA L NA WA NA
v. R TS
Trachem 1 NA WA NA L A WA VA NA
L H 3 NA NA WA NA NA NA NA NA
2 NA NA NA
k] A N/A WA
idrerals 1 NA NA NA NA NA VA NA NA
Slen 1 2 NA NA NA NA NA NA NA NA
3 NA VA NA
Kidwys 1 [} NA NA NA NA NA NA NA NA
2 WA NA A
k] NA NA NA
4 NA L) NA
Eves 1 2 WA WA NA WA NA WA A WA
2 NA WA WA
Brain 1 4 NA NA NA NA NA NA NA NA
2 WA NA VA
3 NA NA NA
[} A VA NA
Haart 1 2 WA NA NA NA NA NA L'} NA
K4 NA NA NA
1. TR = Tissue:Blood Ratio
2. Total oreen weight is the s of the slimet wihts for all tissues excest bloods skine mscle) adicose and liver.
3. Biond is assused t0 be 4. X of total body wights skin 1%, euscle X and adisose 10,
4. The liver is wighed) howomized and alieots are taken for oxidetion.



Concentration of 14C in Selected Tissues 0.25 h after
Intravenous Administration of ['%C]Crotonaldehyde to

Rat 4275-87-3

Table Al7.

TISSUE ANALYS]S

SnoY : oor-10 Longth (hes): B Route: I Oxe date: 2052
{17}
A D 7563 RRRE Rt Strain: FIU MU Bdv . (g) 3L
M At 2.8 m/ty Vehicle: 1% ETOH
55 o Cand R Beqmct SU-ZZ7  Frie hame- O-13
1.En? o Mster Protost odites: D8I
Rt %0 Norsbook e for doee dsta. Todey's Oater 9/15/:% Tewiste. 0
Soux. Act: 1! du/ray 1 -Camd, ret. ». TN (oward:  (rownalidewde
TISBE No.ot Tota! Towl 0Pt An rron (aed 1 Ome
AMiagts  Oen  Alem " 0] vy [ n Tou!
wken M. (s} W (g) Aliagt Tistan Tisum sl T Tissa
I. a0m 1 3 WA ] 4 0 284 11228 LU0 AW
H A 22p 128
] Ry um vl
[ R 20K ra.c)
1. IR TIBREB
XN
& 1 1 NA 15% 1950 179 jba .} Hnxs K X o)
i . 0 0
ok 1 2 WA o 130 14110 =\ 129.0 AR 631
2 Bl e 7oz
[N 2 NA B i) 5™ U r 14940 42 W
2 .an k] w2
Hirgatrs 1 2 WA Bl AL o} 1usn b IR M ®
2 ko & raze)
—_—— B FR A N——————————— 1251 B LE
MEDE
Nock 1 2 NA B =0 11540 jut| 1% A% 2.
2 F.. -] 3] ws
[ 2 NA R = 193 1196 1080 e 8™
2 e [} 1199
Hindley 1 2 NA AB) [N 184S 1009 fn2.? 0 1586
2 Jm k| T
—————————NBRES FR RELE- 1066.4 N 1843
Ll
Kiowy 1 2 WA o) S8 = an . me R
2 KT %0 p-o ]
Epidiove's | 2 NA 29 &0 Bhb B S 2 L%
2 Foy W k-3
Meenteric | 1 WA 1% 100 10Xy e LR B e
H ame 0 0
—_———— NS R P ————————— N4 06 1
LIVER: 1 [ TR, ATB s ] "y % 2 R SO Y
2 21 150 ™)
3 20 1D (Y]
¢ e 1240 454!
6 RO TIRES
Esrens 1 A WA NA NA WA NA NA - NA
Seomeer 1 2 WA WA NA WA NA NA WA NA
2 WA NA NA
@ imest 4 NA WA NA WA NA NA NA Na
2 WA WA WA
3 NA NA NA
[ NA NA NA
Ceca 1 3 A WA “NA NA NA NA NA NA
2 . NA L1} WA
3 NA NA WA
Ly. imest ) [} L% Na NA NA NA VA L7} NA
2 NA NA L
3 WA NA A
4 WA WA WA
v, DL TIRES
Testas (A) 1 4 WA VA WA NA VA NA A L'}
2 WA WA 7]
81 L) WA NA
2 WA VA L}
S V. 1 2 WA WA VA WA A NA NA NA
2 WA WA NA
Fraute 1 WA NA L' WA L) NA VA NA
v. NP TS
Tracm 1 L 2] WA WA A VA WA VA NA
g 1 3 WA WA WA NA WA L] NA A
K4 WA WA WA
3 WA NA NA
hrernls 1 WA A A NA WA NA NA WA
Diom 1 1 WA WA Wi NA NA WA WA NA
H NA L' VA
Ligwn ] 4 WA VA WA NA NA WA WA - NA
-2 WA WA L1
3 NA NA NA
[} NA NA L7
Eres 1 2 WA WA Wi WA NA WA WA - WA
7 WA NA WA
B 1 [ WA WA WA WA NA WA NA WA
2 WA NA L]
3 WA WA WA
4 WA WA WA
Hart 1 2 WA WA WA NA WA NA NA NA
2 L7 A L)

1. TR : isumBiood Ratio

7 Tou' orenwigt 3 te wm of te dlant wgts tor atl s et i shin: MAC!e. adicEe ang |iver.
3. B.xe v ewamd to e 6.3 of ! body wght, sken 1K macie SB aro adipose 1B

4. The L 4 @ 9w houopmiId o o/ iaots e taken for onrcition.



Table A18. Concentration of 14C in Selected Tissues 0.75h after

Intravenous Administration of [14C]Crotonaldehyde to

Rat 4275-81-1

TISSUE

SY D (ROTA

AW D %8 HITE

0 Mt

1

29 wity
T2 w (apd
Ta? dm

ANALYSIS

Length (bes): .5

Rate: v Done date: 12-7-0

(W-D-11)

fat Strain:  FX% ME  Body 2. (9) TU0

Vehicler i ETH

fat: 77560 Notshook-vese tor dose drta.

RT! Project JW-Z2ZT  File Neme: (ROT-9
Master Proteen! B oited:  BRIIBAFP
Todey’s Dute: O Tewlate: Mster.}

Sesc. Aet: 1.1 de/og 1-Capds 1ot p. T%-R Comourd:  Crotom | debde
TIBE . of Total Towl 0P A ravq (mpd £ Oese
Migots  Ogan  Alient o Py Vg por in Tata}
taken Wt (g) Wk (g) Aligot Tisun Tisum slisue TR Tisse
1. 80D 1 ) NA RT3 1D i BN 262.7 1.0 um
H ] 120 e
3 AN nm SB7
4 R4 110m S8
1. MR TIHES
AN .
Ear 1 2 NA 195 41} 11584 183 .7 A% S8
2 RS 10 132 v
Neck 1 H NA 138 180 \ZzR jiib.i] 1.0 2k b
2 AR an 1
fodon 1 2 NA AT 1580 v 127 1892 N S4B
2 k- 1518 1
Hinggtrs 1 2 NA BV 150 1 pli-"] .8 A8 A
2 frsd ] zn ma
————ABES FR IN——————— 1063.9 .1 SN Y ]
MECLE:
Neck 1 2 NA 210 23 B bt .4 LI TR
2 383 /o] %84
Aodmen | 2 NA 242 A aw [ ] W4 RS ARi )Y
2 A% 20 [:e]
Hindleg 1 2 WA By} P 1] an .1 LA AR AW
2 BN an -]
———————AERAES AR MELE 80.2 S8 3w
AIRE:
Kidey 1 2 NA 3R 19 D 19 m.3 R 38
H i) £ m
Epididmis 1 2 NA m [ un 198 mns .03 k-
2 7Bl %9 st
Mesenteric 1 H NA R k] B = K 13] B LT
H 1015 39 a3
—_———— A AR KIREE <1936 07 bk
LIveR: 1 4 1082 ZH0 11%0 0 [l 359 ™
H 257 &m L]
3 Y] 1= A9
4 K5 :) 1570 Fea?
[11. G TRACT TISHLES :
Escheas 1 NA NA NA VA NA NA NA VA
Stomech | 2 NA NA NA NA WA NA NA WA
2 NA NA NA
Sa. [ntest | 4 NA NA NA NA NA NA NA NA
2 NA NA NA
3 NA NA NA
[} VA NA NA
(on 1 k] NA A NA NA NA NA NA NA
2 . WA WA NA
3 NA WA WA
Ls. lrtest 1 4 WA WA NA NA L NA WA NVA
2 NA NA WA
] NA NA NA
4 NA NA NA
Iv. FEERILTIE TIRE
Testes (A} 1 [} NA WA NA WA WA NA NA NA
z NA NA NA
B3 L L) NA NA
2 WA NA NA
See. Us. | 2 WA L'} NA WA NA L' NA NA
2 NA WA NA
Prostate 1 NA WA NA NA NA NA NA NA
V. OHR TISRES
Traches 1 WA NA NA VA NA L) NA NA
Lnp 1 3 L} NA NA NA NA NA NA NA
2 WA NA WA
3 NA NA A
Adrerals 1 VA NA NA NA WA NA NA NA
Siem 1 2 NA NA NA NA NA NA NA NA
2 WA WA WA
Kidwys 1 4 NA NA NA NA NA NA NA NA
2 NA WA WA
3 NA NA NA
4 WA NA NA
Eye 1 2 NA VA NA A NA NA NA L'
4 NA NA NA
Brain 1 3 NA NA NA NA WA NA A NA
2 VA NA NA
3 WA NA VA
4 NA NA NA
Hoart 1 2 WA WA WA WA NA NA NA NA
2 NA NA L}
1. TR = Tisse:Bicoxd Retio
2. Towl orgen weight is the sum of the aliamt wights for all tissues excest bioods skins macle: adicse end liver.
3. Biood is assused to be 6.3 of total body weighti skin 1%, macte B and adipeme 1O,
4. The liver is mighed: homopmized ard alieots are taken for oxichtion.
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| Concentration of 14C in Selected Tissues 0.75 h after

Table Al9.

Intravenous Administration of [1%C]Crotonaldehyde to

Rat 4275-81-3

TISSUE ANALYSIS

STOY D: U1
M ID: 2583 PIN
0E et 1% mity

918 w» (d
1.0e7 doa

Leogth (bes): B
[ 4

Resste: L] Oose date: 1233

(D-1Y)

At Steain: FIA ME  Body k. {(5) 3E.0

Vehicle: 10 ETOH

Ret: 27580 Notebook pew for dose deta.
Spec. Aet: 11.1 da/ng 1C-Lapd: ret. p. TR

RTl Project U227 File Nome: U079
Mster Protoxol 87 odited:  RIBIHP
Today's Date:  9/15/1%% Teplote: Mester.l
Cowond:  Crotore|dehyde

TISSE . of Total Tota) 0P ] e (apd £ Oose
Nieots Oen  Aligot ot RV s ser in Total
taken WM. (s) Wt {e) Aliqot Tissm Tisse glisse TR Tissw
]. 800 1 2 NA 28 o] mn ZR o &d 10m A
2 r..3 280 T
3 .m ¢ 0
4 .00 0 0
Il MR TIRES ’
XIN:
Bar 1 2 NA 13 1500 1114 ¥ B.e AST3 5.43
2 2 = 1580
Nock 1 2 NA RV 29 19 163 1%8.5 A4 S4B
2 15 1 n
Adomen 1 2 NA K74 a1 recs) 1662 3176 -1 T %
2 R 210 1S
Hindatrs 1 H NA R 12 %% 1% 0.9 1S3 5%
2 Bts 1 150
—_— AR R AN————————————— 10%.1 M8 s
WE0LE:
Neck 1 2 NA A5 &1 1009 95 8.7 A 16,02
2 k. k1] 1]
foomen 1 2 NA 5% =0 104 ..} 7 421 WS
H S0 A &R
Hirdley | 1 NA an 150 1874 aw ™1 1% 1.3
2 R 0 [
—————e— WERNES FR ML f—————— ———— an.2 AN USA
O :
Kidwy 1 2 NA R 75 1847 1% 199.0 26 5%
H R F- 163
Epididmis | 2 WA . 1340 &n % s11.3 OB L8
2 AR -] m
Meserrteric ¢ 2 NA 124 0 nn 1 k. XY % 1u8
2 12 m A%
——————ABUES FIR AOIFOE . b B2 LR
LIVER: 1 [ A T 1152 kfe k™ 3.3 S 3810
2 sz plic] my
3 .S k<] k- ic ]
[ 5 &R k<
[H. 61 T TIAES
Esconegs ! NA NA NA NA NA NA NA NA
Stosach 1 2 NA NA NA NA NA NA NA NA
2z NA NA WA
S. Intest | [} NA NA NA A NA NA NA NA
z NA L) NA
3 L) NA L)
4 VA A NA
(oo i 3 NA WA L} NA NA NA NA NA
2 : NA WA WA
3 L} NA WA
Ls. inmest } 4 NA NA NA WA NA NA WA NA
z NA WA NA
3 NA VA WA
4 NA WA NA
V. EROLTIE TSRS
Testes (A) 1 4 A L7} NA VA NA NA NA NA
2 NA VA NA
B 1 VA NA NA
z NA NA NA
Sem. Ves. 1 2 WA WA WA NA NA NA NA L1
1 VA WA NA
Frostate 1 L WA WA NA NA NA NA VA
V. 0HR NRE
Trachem 1 WA NA NA NA NA NA NA NA
Lures { 3 WA NA NA NA NA NA NA NA
2 VA WA NA
3 NA NA NA
Adrevals 1 WA NA NA NA NA NA NA A
Spieen 1 2 WA NA NA NA NA VA NA NA
2 NA A NA
Kidwys 1 4 A WA WA NA NA NA NA NA
-2 NA WA NA
3 NA NA NA
4 NA L 1) WA
£ 1 2 WA WA WA NA NA NA NA -NA
2 WA NA NA
Brain 1 4 NA VA NA NA NA NA NA NA
2 NA WA WA
3 WA L] - WA
[} L1 A NA
Haert 1 2 NA NA WA NA WA NA A L'
2 WA NA NA
1. TR = Tissue:Blood Ratic
2. Total orean wight is the sum of the alieot weights for all tissues excemt blood: skin macle; adipcse and liver.
3. Blood is evsmed to be 6.3 ot total body weight; skin 15K, muscle S and adicose 1.
4. The liver is wighed) howogenized and aliaots are takem fov oxidetion.
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Concentration of 14C in Selected Tissues 0.75h after
Intravenous Administration of [14C]Crotonaldehyde to

Rat 4275-81-4

Table A20.

SIoY D: Y-
a0 7561 GEN
0E At 2.9 m/ly

B3 wy Cand
9.73 dm

TISSUE ANALYSIS

Langth (bes): . B

foute: v COose date: 12-7-83

0T

Rat Strain: FI34 MUE  Body . () IR0

Vehicle: 10 ETH

Ret: (77580 Notshook vew for dowe deta.

S, Act: 11.1 d/my

WCCand: ret. 0. TR

RTl Project 3WZZ?  Fite Name: GROT-9
Master Protocol 87 wited:  DALBA-FP
Todey’s Oete: 919196 Tewlate: O
Comaurd:  Crotoneldebwde

TIRE .ot
Aliaots

Teul Total 0P
Orgn  Aligot e

whm Wt () Wt () Aliqot

Ay e (ad % Dose
Py Py er in Total
Tissue Tissum glisme TR  Tissw

[}

NA o

82611 g w83 1. 2.3

1 =
2 Bl 1] [xe -]
3 S0 %810 am
4 R 0 2843
. MR TIBEB
KIN:
Ear 1 2 NA 178 15 109 1085? e AN S0
2 A9 10 1066
Neck 1 2 WA R 10 1093 10824 5.1 m sS&:
2 Bt 150 1S
Modomer, | z NA RN ] pl.c ] plxe ) 1922 m.7 - S R
2 Bt ] 0 5112
Hindatrs 1 2 VA AR -1} i1/ 1073 8.3 BT R ]
2 20 am B
—————— AR R N—™—m———— 109.7 18 549
MELE:
Neck 1 2 L7 % = o4 [y E-TXY 4B BB
2 1] p:x i) &N
Aodonem | 2 NA AR 7] ™ =0 &8 40 HAR
3 pss| WS > .
Hirdley 1 2 NA .3 190 N0k /4] nis W& R
H 2B 1860 [\
—— A FR e f—————————— ne.4 A2 AR
HOIREE:
Kidwy 1 2 NA 20 e 192 1564 10.9 -] A8
2 rar] k- rig]
Epididmis | 2 VA Bt i1 a5 1993 M4 ic] k-
2 AW = jloc)
Mesenteric 1 2z NA, 1% = S5 &9 0.2 A L%
H 150 10% &
———————ARRES R NIPE———————— * 39 ML
LIVER: 1 4 105 250 =3 Imn Rric XUB.9 R R 74
2 2 L ne
3 B k- IRt
3 1847 ) Iri8
Hl. Gl TACT TISRES
tsmregs 1 NA NA NA VA NA NA NA NA
Stoaxch 1 2 NA NA NA NA NA NA NA NA
2 NA NA NA
Se. imest 1 4 NA NA NA NA VA NA NA N/A
2 NA A NA
3 NA NA NA
4 NA NA NA
v -7 1 3 NA NA NA NA NA L] NA NA
2 NA NA WA
3 NA WA WA
L. Intest { ) NA VA NA NA VA NA NA NA
2 NA VA L7
3 NA WA NA
[} NA VA NA
V. EROLOTIE TIAES
Tt (A) 1 4 NA NA VA NA NA NA NA NA
2 NA NA NA
® 1 NA WA NA
2 WA WA NA
Ses. Ves. ! 2 WA NA NA NA NA NA NA NA
2 NA WA NA
Prosute 1 NA NA NA VA NA NA NA NA
V. (MR TTRE
Tram 1 NA NA WA NA NA NA NA NA
[Tt 1 3 NA NA NA NA NA NA NA NA
2 WA NA NA
k) NA NA NA
Adrerals 1 NA WA NA NA VA NA WA NA
Slen 1 2 NA WA NA NA NA NA WA NA
2 VA NA NA
Kidwys . | 4 WA NA NA WA NA NA WA - T VA
2 WA NA WA .
3 NA NA NA
[} NA NA NA
[12] 1 2 NA WA WA VA NA VA WA NA
2 NA NA A
Brain 1 4 NA NA NA WA WA WA NA NA
) NA NA NA
3 WA A NA
[y NA NA NA
Haart 1 2 NA WA NA NA NA NA NA NA
2 NA NA NA
1. TR s Tissw:Biond Aatio
2. Towl oreen wmight is the we of the aliqot wights for all tissurs wxcest biood: skim macie) adicose and liver.
3. Blood is assumed to be 6.3 of total body weighti skin 15K macle SOI and adicose IR,
4. The liver is wighed; homogenized and aligets are taken for oxidetion.

85



Table A21. Concentration of !4C in Selected Tissues 2 h after

Intravenous Administration of [14C]Crotonaldehyde

to Rat 4275-57-2

TISSUE ANALYSIS
Sy 10: T4 Length (bes): 2 Rate: v Ocse date: 11-11-03
(17}
MWL 1D %512 OE Rat Strain: FBLME  Body Wt (s} A0
0 fot: 2.1 wihy - Vehicle: 10 ETOH
.92 v land Rl Prower JWZZT File Neme: N8
1.307 dm Mister Protorsi &R edited:  OALOBA-FP
Rat: A7 Notshaok nese for dose data. Todey's Gate: 9/15/198% Tewplate: Master .t
Spec. Aet: 1.5 /g 1CLapd: ret. 5. 7556 Cowond:  Crotons tdeyde
TIRE . of Total Total O An e (and 1 Oote
Mieots Orgn  Aligot per vy vy por in Tout
taken Wt (g} Wt (g) Aliquot Tissue Tisse sTisme TR Tisue
1. 800 t 4 NA R ] 20 k.29 [ 0.5 100 |
H UB o8 I8
3 2% kg i
[ -3 &7 kil
[ R TIRES
KiN:
Ear 1 1 NA b} 1550 = ™8 .3 2 e
H .0 1] 0
Neck 1 1 WA A58 140 [3%3 4% 8.1 4B 2%
2 .0 0 0
Aoxomen § 1 NA TR s 11812 ¥8:143 a8 B LM
2 .o 0 0
Hirdatrs | 1 NA 28 Fo) AN nn [~ -2 o Y. |
2 .m0 ] 0
———— RS FR I N—————— .5 2 A
MEQE:
Nexk H ] NA A0 %48 =B = x4 B b0
H K [ 1]
Aockuen 1 1 NA - ™ [l [y ™D RU-I Nt
H me 9 [
Hindley 1 1 NA 493 N [\ ) 382 AR SAR
H .00m 0 0
—————AFRGS FIR NHLE W9 S8 S%R
O
Kiowy ! 1 NA o8N % 154 1554 127.8 5 2
2 Risii} 4 ¢
Eptdidvmis | i NA A5 -] 192 9 &} k] A
2 .m 0 [}
Mesenteric | 1 NA JIB 1810 & & ke XY BRI
2 K114 0 0
—————— APRAES FR 010K C ;e B -}
LIER: 1 § Bz UB nu k - k1. arn.? 3 am
2 v w9 koY)
] 255 k- e
4 17 &4 313
i1, G TRAT TISES
Espagus ! NA NA NA NA NA NA NA NA
Stomach 1 2 NA NA NA NA NA NA NA NA
2 NA WA NA
S Intest ! [} NA NA NA A NA NA NA NA
z VA NA NA
3 N/A NA NA
¢ NA Na NA
Cecn 1 3 NA NA NA NA NA NA NA NA
2 NA NA NA
3 NA NA NA
Ly. Irest 1 [} NA NA NA NA NA NA NA NA
2 NA NA NA
3 NA A NA
[ NA NA NA
Iv. RERMULTIVE TISES
Testes (A) | [} NA NA NA A NA NA NA NA
2 NA NA NA
[} NA NA NA
2 NA WA NA
Ses. Vs, | 2 NA WA A NA NA NA NA NA
2 NA NA NA
Prostate 1 NA NA NA NA NA NA NA NA
v. MR TIHES
Trecm 1 NA WA NA NA NA NA NA NA
(o7, 1 3 WA VA NA NA NA NA NA NA
2 NA WA NA
3 NA NA NA
Adrerals 1 NA NA WA NA NA NA NA WA
Solen | 2 NA NA NA NA NA NA WA NA
4 NA NA NA
Kidwys 1 4 NA NA NA NA NA NA WA WA
2 NA NA NA
]l NA NA NA
i NA NA NA -
Eves 1 2 NA WA NA WA NA NA NA NA
2 NA NA NA
Brain 1 4 VA WA NA NA A NA NA NA
2 WA NA NA
3 NA NA NA
4 NA NA NA
Hoert i 2 NA NA NA NA NA NA NA NA
2 NA NA NA
1. TR = TiseBloed Ratio
2. Towl oreen wight is the sa of the aliaot wishts for all tissus exceot bloods skin) mscies adipcae and |iver.
3. Blod is sasceed to e 6.3 of tor] bady wight: skin 1S macie 5B and adipome 133
& The liver is wighed; homopenized and aliqnts are taken for oxidetion.
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Table A22. Concentration of '%C in Selected Tissues 2 h after

Intravenous Administration of [1%C]Crotonaldehyde

to Rat 4275-57-3

snoy D: oOF-8

M D: %513 GEN

D A

2.9 sty

TISSUE

918 oy (and

1357 &e

ANALYSILS
Lemwth (hes): 2 Ruste: Dose dete: 131143
(0-1Y)
Rat Steain:  FI4 MU Body . (o) IO
Vehicle: 1K ETH
@71 Praject 3227 Fite Nome: OR0T8
Mster Prowrs) 69 edited:  DAI(BAFP

fat: W75 Notrbook vese for doee deta.

Todey's Qate: 9/15/194 Temlate: Master.]

. TR = Tissw:Blond fatio

. Blood is aswmed to be 5.3 of totai body wights skin IS muacle SB and adipose 1.

Sax. At 14.5 dow/ng 1W-{apd, ret. p. T5-54 (owound:  Crotone Idehvde
TISSE . of Total Tota! OPW A g Capd % Oose
Migots O Aliqot e Vs 0y »r in Total
taken W (9} W (g) Aliqot Tissue Tissue glisse TR Tisse
L. aom 1 [} NA frali ] un LS n 238 100 SR
2 B2 om k20
] ] 148 Jdk
4 k. 1319 8
L. MR TISES
KIN:
Ear 1 1 NA . ) 193 %% %% 27 28 2.6
2 Jm 0 0
Nk 1 1 NA AR 1 & a1 B4 A7 2%
K4 .am 0 0
Aodomen | 1 NA 12 1640 f.1/4 AR S16.7 28 2%
2 am 0 )]
Hirgatrs | H NA 2 Faz k73 k.74 &2 AR IS
2 0% ¢ 0
——NERAZS FIR XN SRS B 29
MELE:
Neck 1 1 NA .m0 0 ] 0 ] Riti) 0o
2 i1 ] [
Mocomen 1 1 NA 5B Im sx2 1104 w2 RUCREY- ]
2 .mm 2 0 R
Hindiey 1 1 NA BN 19% S5 S5 n? Bt W ]
2 .o 0 0
———ABNE R NELf—————— neo RLY S Wil
A0IPOSE:
Kidwy 1 1 NA .0 0 0 0 0 .o 0.
H . 2 0
Epididymis § 1 NA 248 & 1454 144 14.8 72 B
2 i) 0 0
Mesenteric | 1 NA B & &7 &17 s A 1083
H o ] 0
—————ABRAES FR ADIPOE - a32 % T
LVR: 1 4 R 2% 1] w3 k Y28 T4 w2 1
2 s % 9
k] p.. 1 kY]
4 s & 3%
1l 6l TCT TIRES
Esaiens 1 NA L7 L] NA NA NA NA NA
Stomech | 2 NA NA WA NA NA NA NA NA
2 NA NA NA
. Intest { 4 NA NA NA NA NA NA NA NA
2 NA NA NA
3 NA NA NA
[ NA NA NA
(o 1 3 NA NA WA NA NA NA NA NA
2 NA NA NA
] NA NA NA
Ly. Imtest t ) WA NA WA NA NA NA NA NA
2 WA NA NA
3 NA WA NA
4 NA WA NA
Iv. RO TR
Testes (M) 1 -4 WA WA NA NA NA NA NA NA
K WA VA NA
® 3 NA WA NA
H WA NA NA
Ses. V. | 2 NA NA N NA NA WA NA WA
2 NA NA WA
Prostate 1 VA NA WA NA NA L7 NA NA
V. OMR TIAES
Tracem 1 NA NA NA WA NA NA NA NA
Lp 1 k] NA NA NA WA NA NA NA NA
2 NA WA NA
3 NA NA NA
Adrerals 1 NA NA A NA NA NA WA NA
Siem | 2 NA WA NA NA WA NA NA NA
2 NA NA NA
Kidwns 1 3 NA NA NA NA NA NA WA WA
2 NA VA NA
k) NA NA VA
4 NA NA NA
Ev 1 H NA NA NA WA NA NA NA NA
2 VA VA NA :
Brain 1 4 NA NA NA NA NA NA NA NA
2 NA NA NA
k] WA NA NA
§ NA VA NA
Hoert 1 2 NA NA NA NA WA NA NA WA
z NA NA NA

1

2. Tou! oren wight is the sm of the sligot wights for sl tissues maeot blood, skins ascle; adipose and liver.
3

[}

. The liver is wighed) homommized and afints are taken for cxidation,

87



Concentration of 14C in Selected Tissues 2 h after
Intravenous Administration of [14C]Crotonaldehyde

to Rat 4275-57-4

Table A23.

"TISSUE ANALYSLIS

Reaste: W Dose dete: 11-11-83

(DY)

FOAME Gy Wt (9) IO

108 ETH

snoY 0: oOT-8 Langth (hee): 2
W D: %5+ PIN Rat Strain:
X fat: 2.8 m/ly Vehicle:

6wy Cad

1.Ze7 e
Ret:  (T75-57 Mook pege for dme deta.
Spec. Act: 14.5 dee/ng 10Cands ret. p. AT550

RT! Project JW-2Z7  File Name' OROT-8
Mester Protecol & odited:  ORIDBAFP
Todey's Dete:  9/15/198% Tewlate: 0
Compord:  Crotoreldetyde

TI8E .ot Total Tota! 0P Ay nyeq Capd % Cose
Aliegts  Orean  Aligot »or [ 1,7 Vs er in Tota!
taken K. (y) W (s) Aliquot Tissm Tisswe ylisse TR Tisswe
1. a0m 1 4 NA B2 173 = A7 Th.b 1@ 528
2 M9 153 k-]
3 3 1490 k-
) B 219 3110
1. "R TIBES
SXIN:
Ear t t NA 3 192 LY uR 513.0 26 2.4B
2 Eie g ] 0
Nack 1 1 NA 18 {19 &% [*. ] a3 1] LW
H . .o 0 0
Aockmer, 1 H NA RL- ] 195 1244 1204 8.2 KRN ]
2 i) [ 0
Hindgtrs 1 1 NA 1] 24 115 108 .7 2 3
H .00 ] 0
e ERAFS FR K N——mo————— [SR:] n 11X
MELLE:
Neck 1 1 NA .o [ 4 0 0 an i)
2 am 0 2
Aodmen 1 1 NA K ¥ [ixr) [Aer a2 m 1%
2 . ki 0 ] :
Hindles 1 1 NA B pl.c ] E4 =9 b BT N /]
2 .o 0 ]
————————— AP FR N ———————— s RU Y ]
10IPOE : .
Kigrey | 1 WA .S} 1] 1011 plite 8.7 s A3
2 00m ] 0
Epididmis | 1 NA B m 1% 115 Rb Ricc) .n
2 .m 1 [}
Mesenteric | 1 NA 5 w7 F.:1) F.-1) 19%.2 B 40
2 000G 0 ]
————WRES FR IR - 158 09 4B
LIVER: 1 4 1012 ey B2 P %35 1819.7 AT
2 W24t 542 %X
3 ED 90 %1%
4 2l &5 /o]
L, 6l TRCT TIRES
Esmphags 1 NA NA NA NA NA NA NA NA
Stomch 1 2 L7} NA NA NA NA NA NA NA
2 NA NA NA
Se. Intest 1 4 NA NA NA NA NA NA NA NA
2 NA NA NA
3 NA NA A
[} NA NA NA
(ecm 1 3 WA NA NA NA NA NA NA NA
k4 NA NA NA
3 NA NA NA
Lg. Intest 1 [} NA L' NA WA NA NA NA NA
2 NA NA NA
3 NA NA NA
[} NA NA NA
. EROLTE TSRS
Testes (A) 1 [} NA NA NA WA NA NA L} NA
2 NA NA NA
®1 NA NA NA
2 NA NA NA
S Us. 1 2 NA WA WA VA NA WA VA NA
2 WA WA NA
Prostate 1 NA NA NA NA NA WA L'} NA
V. MR IS
Tredm 1 NA VA NA NA NA NA A NA
L 1 3 WA NA NA VA NA NA NA NA
2 NA NA L)
3 NA Na NA
Adrerals ! NA NA NA VA VA NA NA NA
Splom 1 2 NA NA NA NA NA NA NA NA
2 NA NA NA
Kidwys 1 4 VA NA NA WA NA NA NA - NA
-2 WA NA NA
3 NA A WA
4 WA WA NA
Eves 1 2 WA NA NA WA NA NA NA - WA
2 NA NA NA
Brain 1 ) NA A NA NA NA VA NA NA
2 L' NA NA
3 NA WA WA
) A NA WA
Hoart 1 2 NA WA NA WA VA NA NA NA
2 WA NA NA

TBR = Tissue:Biood fatio

r
2. Tow! oreen weight is the wus of the aliqot wishts for all tissurs except biood: skiny mucie; adisose and 1iver.
3. Blaod is essumed 0 be 6.3 of tatal body wight; skin ISK macie S and adipose 10%.

4. The liver is wighad: houoynized and alimots are taken for Cxidation.
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Table A24. Concentration of 14¢c jp Selected Tissues 6 h after
Intravenous Administration of [14C]Crotona1dehyde to
Rat 4188-178-1
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Table A25.

Concentration of 14C in Selected Tissues 6 h after
Intravenous Administration of [!4C]Crotonaldehyde to
Rat 4188-178-2
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Table A26. Concentration of 14¢ ijp Selected Tissues 6 h after
Intravenous Administration of [14C]Crotonaldehyde to
Rat 4188-178-3
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Table A27. Concentration of !4C in Selected Tissues 24 h after
Intravenous Administration of [14C]Crotqnaldehyde
to Rat 4188-151-1
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Table A28. Concentration of 14¢ ip Selected Tissues 24 h after
Intravenous Administration of [14C]Crotonaldehyde

to Rat 4188-151-3
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Table A29. Concentration of '4C in Selected Tissues 24 h after
Intravenous Administration of [14C]Crotonaldehyde
to Rat 4188-151-4
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Concentration of 1%C in Selected Tissues 72 h after
Intravenous Administration of [!4C]Crotonaldehyde to

Rat 4275-40-1

Table A30.

TISSUE ANALYSIS

Sy D oot-? Lavgth (hes): T2 Rarte: N Dose dete: 05-15-83
(#--1Y)
ML D AT GREN Rat Strain: F4 ME  Body b, (o) 299.0
Dt L 2.8 sty Whicle: 10 ETOH
.80k wy Cond Rl Project 3UrZ2Z7  File Name: (ROT-?
1.4e7 dm Mster Protanl 89 odited:  DAI0BAPP
Ret:  AZ75~49 Norabook vese for dose data. Todsy's Dute:  9/15/1964 Tewlate: Mester.1
Spec. Act: 18.2 dew/mg 14CCondr ret, p. LT%HY (ompard:  Crotors | deyde
TI\E . of Towl Total O L) e Capd % Oose
Aliaots  Orean  Aliqut por Vs PVe por in Total
taken Wt (s} W (g} Aigot Tissus Tissue gTlisse TR Tisswe
1. 8D 1 3 NA <) 1810 1% U5 8.7 1,00 42
2 B 119 =0
3 50 120 3.4
4 20 120 9
I, MR TISES
KN .
Ear 1 2 L} 2% 1 9 x-..) 7 113 183
2 B 8% S
Neck 1 H NA 419 k) = »: 6.3 L] 99
H .89 = 85
Abcdonen 1 2 NA . A1 k) k ) 148.3 45 S
2 Bl S M
Hindatrs 1 z NA 418 [}74 iy Xu 190.9 =L
H 110 & k-1
— AP FR IN——————————— 0 Ww LM
MELE:
Neck 1 2 NA B2 % 19%7 1% 1.8 2 2.0
2 A9 &z pie
Abcoaen 1 3 NA TR 150 2% = 127 RY .S
H 8 rad] a5
Hirdley ¢ 2z NA 8 S 1m 1= %2 3B LB
2 IR (3 18k
——e—— AR R R 0.2 49 0B
O1PEE
Kidwy 1 2 NA 5 a8 1R 0% &3 o =
H B AU 1
Epididwis 1 2 NA B L 10 bre.] n.2 %9 22
2 U5 = 1267
Mesenteric | 2 NA A% k] n k] 1585 Kz} &5
2 242 [ i
—— RS FIR NI 1?7 R B
LIVER: 1 LI X< 2% L] Sl S%8 3 123 A7
2 39 12 s
3 Y] 15%2 Sk
4 U3 12 k-1
[11. 6! TRACT TIS9ES
Esophegs 1 NA NA VA NA NA NA NA NA
Suomach 2z NA NA NA NA NA NA NA NA
2 NA NA NA
Se. imest | [} NA NA NA NA WA NA VA NA
2 NA NA NA
3 NA NA NA
[} WA NA NA
(scn 1 3 NA NA NA VA NA L'} NA NA
z NA NA NA
3 . WA NA NA
Ls. Imest § 4 NA NA NA NA WA NA NA NA
2 NA NA NA
3 NA NA NA
[ NA WA NA
M. B0 TIRB
Testes (A) 1 4 NA NA NA A VA NA NA NA
2 NA NA NA
81 NA NA NA
2 VA NA NA .
Som. Ves. 1 2 VA NA WA A NA NA NA NA
2 NA NA NA
Prosurte 1 WA NA NA NA WA NA NA A
V. MR TS
Trace 1 RY:V4 M2 o Lz m »7 1.9 k]
Lurws 1 2 1.78 an 4, -] &y (Y ¥ 1.80 0%
2 ST an 8415
3 ] ] 0
Adrerals 1 R ¥4 Y/ & % W% S0 2.0% B
Spiemn 1 F NA NA NA NA NA NA NA NA
2 NA VA NA
Kidws 1 [} NA NA NA NA NA NA NA NA
2 L) VA NA :
3 NA NA NA
[} NA NA NA
Eves 1 2 NA L NA NA NA NA NA WA
2 NA NA WA .
Brain 1 4 VA NA NA NA NA NA NA NA
4 WA WA WA
k] WA NA NA
[} NA WA NA
Haert 1 2 NA NA NA NA NA NA NA NA
2 WA NA NA
1, TER = Tiseur:Bicnd Ratio
2. Towi oreen wignt is the s of the aliaot wights for ail tissues excewt blood, skin: macler adisose and !iver.
3. Blood is assumed to be 6. X of total body weighti skin 1S macte S and adipose 1.
4. The liver is wighed) houDyenized and aliquots are taken for oxidetion.
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Concentration of !4C in Selected Tissues 72 h after

Table A3l.

Intravenous Administration of [!%C]Crotonaldehyde to

Rat 4275-40-3

STOY D oot-? Lormth (hes): 72
i D U0-3 YR ot Strein:
0 nt: 2.8 m/ty Vehicle:
T2 » (wd
1.6%7 de

TISSUE ANALYSIS

Ret: 759 Notsbook vese for dove data.

Doxe drte: (1540
(-

Route: W

FOLME By . (9) TR0

1B EVH

RT| Project JWFZZT  File Nome: CROT-7
Mester Protxsl & odited:  DAOBAP
Todey’s Date: 9/15/194 Tewolate: Master.l

Spex. Act: 18.2 dw/mg 1({awd: ret. p. ATTHT (ompard:  Crotors|dabode
TI|RE N. of Total Tow! 0P gy e Cad % Dose
Aigots  Ogn  Alieot e Py Py o in Totat
e WM. (g @l Aliegt Tisse Tisse slise TR Tiswe
1. 8.0 1 ) WA B0 240 3 o &4 100 k-3
H 30 30 ™
3 28 fav. = -
4 3 190 ™
1. MR TIBES
KiN:
Ear 1 2 WA B Y] B2 &% B3 2.1 &8 L
H Rk, ] E S0
Nect H 2 VA 2N e S1t &0 281 A28 14
z .19 .5 49
Modowen 1 2 NA R ) [53} x5 0% 3 k< I WL /)
H w2 s =
Hindatrs 1 2 NA 1% m [lice) 343 .2 M LR
2 .62 n E-
—_— e ABRES FIR X N—— — 32 %y 1.2
MELE:
Neck 1 2 NA A 100 =0 an 14.0 ke cONYAYY
2 T & Fe2] .
Modwen 1 H NA K-\ X baiid po:t) 139 VR |
2 = 3%, mw
Hirdleg 1 2 NA w2 = 37-] a2 110.0 5 1.%7
2 IR & an
—_— ARG FR M 133 2 LW
MOIPOEE:
Kidey 1 2 NA B n m -] .1 1066 RT--]
2 A019 k-] -
Epididyeis 1 2 NA a8 1% 64 [ ¥4 474 s 189
2 25 wl &
Mesemeric 1 2 NA U1 w 181 193% 106.2 .&B K.}
2 A »! 197
e AJRGES RR AOIPE: .85 158 s ]
LIVER: 1 & RIE b 78 S8 Fxr] X5 £%3 »
2 /) 119% SN2
3 a9 e b4
& Bk 1249 Sl
HI. 6 ™ TIBES
Eszions 1 WA WA NA NA NA NA NA NA
Srmach | 2 NA NA WA NA NA NA NA NA
2 NA NA NA
. lmmt ! [} NA NA NA NA NA NA NA L)
K4 L3 NA NA
3 LL) NA NA
[} NA NA NA
Cecn 1 3 NA NA NA WA NA WA NA NA
2 NA NA NA
3 WA WA NA
Ls. lmtest ) NA WA WA L) WA WA VA NA
? WA NA NA
3 NA WA NA
[} WA NA NA
V. ROV TIRE
Tesus (A} 1 3 L WA NA NA WA WA NA WA
2 VA NA NA
® 1 WA NA NA
z NA NA NA
See. V. 1 2 WA NA NA WA WA A WA WA
2 NA NA NA
Prostate 1 L} NA VA WA WA NA WA WA
V. ONER TIAES
Traches 1 e} e | anm N8 18 ;Mo L8 3
L 1 2 1.2 29 5110 R wR %3 1.3 om
2 0 nn 10186
3 o] 0 0
Adrerals 1 6% 6% &7 e ] B [ R - .0m
Sin 1 2 A NA NA NA WA NA NA NA
2 NA NA NA
Kides 1 [} WA NA NA NA NA NA L NA
<2 WA WA WA
3 NA VA WA
[ NA WA NA
Eves 1 Y3 NA NA VA NA WA NA NA NA
b3 NA WA NA
Brein 3 [ NA NA NA NA NA WA WA NA
2 NA NA NA
3 NA NA NA
4 WA WA VA
Hawrt 1 2 NA NA NA NA NA NA NA NA
2 NA NA NA
1. TR = Tiswe:Bloxxd Ratio
2. Towl oreen wight is the sm of the aliaot wigds for all tissues ot blood: skin) macle: adivose and !iver.
3. Biood is assumed to be 6.3 of tatal body weights skin 158, sacle SO ad adimcse 1®.
4. The liver is wighed) haoyized and alieuots are taken tor cxidation.
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Concentration of 14C in Selected Tissues 72 h after

Table A32.

Intravenous Administration of [14C]Crotonaldehyde to

Rat 4275-40-4

SToY 10 oon?

NI ID: 7R BUE

DEE at:

29 wity
3 w Gwd
1.7 de

TISSUE

ANALYS]S

Lewth (hes): 7

Route:

Ret Strain:  FI3% ME  Body . (s) X070

Vehicle: 108 ETH

Ret: 4759 Mook vege for dose data.

Dose date: (F-15803

(-00-1Y)

KTl Project 3W-ZZ7  File Name: OOT-7
Mester Prowxol 87
Todey’s Dute: 9/15/1986 Tamplate:

odited:

DALDBu-FP

Spex. Act: 18.2 do/ma 140-Capdy ret. p. AZHY Coword:  Crotoreidetyde
IBE .ot Tew! Tow) L nreq Cand % Dose
Alisots  Orgn  Aliquot vr (AVy vy ver in Total
taken Ut (9) Wt (g} Aligot Tissue Tisse slisue TR Tisswe
1. amo 1 [ WA ... n m ™ &0 1.00 90
2 A2 13 ™0
3 28 an 4!
3 RY- ] 13 a3
11 IR TIEES ’
Xin:
Ear 1 2 NA BY.. ) %8 um v} 3.0 S7 120
2 Br-. ] E/] 4R
Neck 1 2 NA .183 [ -1 3 %% U0 3 R
2 i k<] a7
dockuen | 2 NA 19D o 20 B 152 R
H BY, ) 2 I
Hingatrs  § H NA 2 a8 kX ] B 1%.9 A 109
2 1% ne 0
AR R X ———————— 163.0 A3 %7
MEQE:
Neck 1 2 NA r. -4 am piead 1.5 A 198
2 Pe] S -
Ackmen 1 2 NA am 5B 180 Zn 1.7 2% L%
2 2 a1 zn
Hindley 1 2 NA A3 2] 159 1404 8.1 . S B ]
2 IR &5 17
NS FR M e 104.5 2 1
JOLAEE:
Kidwy 1 2z NA 258 241 plirg§ 19 S1.6 A% AR
H a4 24 128
Erididymis 1 1 VA .0 0 0 1% B.I 29 va}
2 =13 & 175
Mesenteric | 2 NA B » aced hed 9.8 H) Ry
2 RE i1} &% Iz
————— MBS FIR ADIROE- B X ] k'
LIVR: 1 LI < 3 an 102 & L3 %5 &3 3N
2 s us -3
3 il LV | 8
[} .24 1N 4841
HI 6l RT TIRES
Esahags 1 NA NA NA NA NA NA NA NA
Stomach | 2 NA VA NA NA NA NA NA NA
z NA NA NA
S, Intest | ) NA NA A NA NA NA NA NA
2 NA NA NA
3 NA NA NA
[ NA NA NA
(e 1 3 NA L' NA NA NA NA NA NA
2 NA NA VA
3 WA NA NA
Ly, Immst 1 ) WA WA NA VA WA WA NA NA
2 WA NA NA
3 NA NA NA
[} WA NA WA
V. REROULTNE TR
Testes {A) 1 4 WA NA NA WA NA NA NA NA
2 NA NA NA
(81 WA NA NA
H NA NA A
Sem. Ves. 1 2 WA WA NA NA WA NA NA VA
2 NA WA VA
Prostate 1 NA WA NA NA VA NA A NA
V. (A8 IIHB
Traches 1 195 RL-) 175 o o4 B jRLx) Rt
Lungs 1 2 1.33 SR 12 Nz -0} L) L1d i
2 Thk [y &%
3 .0xm [ ]
Adrerais 1 025 B 2 ] 1090 o0.7 1.40 ae
Splven | 2 NA NA NA NA NA NA NA NA
z NA NA NA
Kidws 1 4 NA NA NA NA NA NA NA NA
2 NA WA NA
3 A NA VA
4 NA NA NA
Eves 1 2 WA WA NA NA VA NA WA WA
2 WA NA WA
Brain 1 [ WA NA NA NA NA NA NA NA
2 VA NA NA
3 NA WA WA
[} NA NA WA
Hoert 1 2 NA NA NA NA NA NA NA NA
2z L7} NA L)
1. TOR = Tisse:Blood Ratio
2. Total oresn weight is the wm of the aliaot wights for all tissues excamt blood: skin macler adipose s fiver.
3. Blond is assumed to be 6.3 of total body weighti skin 15K, auscte SX and adisose 108,
4. The liver is wighed: hanoemized and aliquots are taken for oxidetion.
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Table A33.

Concentration of 14C in Selected Tissues 24 h afteF
Intravenous Administration of [14C]Crotonaldehyde in
2% EtOH to Rat 4188-151-2
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Table A34. Concentration of 14C in Selected Tissues 24 h after
Intravenous Administration of [14C]Crotonaldehyde in
2% EtOH to Rat 4188-152-3
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Table A35. Concentration of 1%C in Selected Tissues 24h after
Intravenous Administration of [1%C]Crotonaldehyde in
2% EtOH to Rat 4188-152-4
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