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ABSTRACT

Doxylamine is a drug used as an antihistamine in allergies, rhinitis and
skin conditions and has sedative and mild local anesthetic properties. Its
use as an antihistamine has been minor but doxylamine has been used exten-
sively as a sleep inducing agent. Doxylamine was selected for testing because
of its widespread use and its chemical similarity to methylpyrilene, an anti-
histamine which has been found to be carcinogenic in rats.

A 14-day repeated-dose subchronic dosed-feed study was conducted on
doxylamine. Based on the effects of the chemical on body weight gain and
histopathological exams, dose levels of 0, 80, 162, 325, 750 and 1500 ppm were
selected for this 90-day subchronic study in mice.

Dosed feed was available to the animals throughout the study. There were
no chemical related deaths and all of the mice lived until the terminal sacri-
fice at the end of the study. Clinical observations during the study were not
remarkable. Except for a few scattered instances of scratches and sores, the
only significant clinical observations were skinny appearances which corre-
lated with reduced body weight gain. When body weight gain was compared to
gain of controls, there was a reduced weight gain in all but the lowest dose
level in males and in every dose group in females. Weight gain was reduced up
to 44% in males and 40% in females. These values, however, reflect differ-
ences due to small weight differences (2-4 grams) and are difficult to
interpret with precision. A better determinant of chemical effect may be the
comparison.of final body weights. In this comparison, the same dose: levels
were effective but the difference was more modest with the highest dose level
(1500 ppm) producing a reduction of 8.0% and 10.3%, in males and females,
respectively, compared to controls. Considering the erratic nature of mouse
body weight data, there was a minimal effect even at the highest dose level.

There were no significant abnormal observations made at necropsy in
either male or female mice. Microscopic lesions which were chemical related
were found in the liver only. The lesions consisted of cell cytomegaly or
karyomegaly which varied from mild to severe, in low to high dose levels,
respectively. Only females in the lowest dose group did not have treatment
related lesions. A mild degree of liver necrosis was approximately constant
irrespective of dose. It was extensive in only three animals, one in the
highest dose group and two in lower dose groups.

Serum levels of the hepatic enzyme ALT was elevated by treatment with
doxylamine in both males and females while AST levels were elevated in females
only.

Several organ weights appeared to be affected by doxylamine administra-
tion including, brain, liver, lung, kidney, testis, and thymus. The only two,
however, that appeared consistent when either organ/body weight or organ/brain
weight ratios were compared were increased liver weights and decreased kidney.

All the significant observations are summarized in the attached Table 1.
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TABLE 1

SUMMARY OF SIGNIFICANT TOXICOL081CAL PARAMETERS FOR MALE B6C3F1 MICE
IN 90-DAY SUBCHRONIC STUDY ON DOXYLAMINE

Dose
(% in
teed) Mortal i ty

Height Gain
in Grams

(% Difference)
frcm controls)

Significant
Clinical

Observations

Significant
Gross

Observations

Significant
Pathological
Observations
(incidence)

Control 0/12 9 (--)

0.0080 0/12 8.9 (-1.9)

0.0162 0/12 4.6 (-48.9)

0.0325 0/12 5.6 (-37.8)

Alopecia(2/12) 0/12

0/6

Sores-anal
(1/12)
Scratches
body (1/12)
Scratches
anal (1/12)

Rough hair
(4/12)
Scratches
(3/12)

0/12

0/12

0/12

Lung-hermorrhage (1/12)
Ki dney-cytopl asmic

vacuolization (1/12)
Liver-vacuolated cell

foci (1/12)
Preputial glands-ectasia

(3/6)

Liver-karycmegaly (1/12)
-cytomegaly (4/12)
-necrosis (4/12)
-cytoplasmic
vacuolization (6/12)

-acute inflammation
(1/12)

-chronic inflammation
(1/12)

-calcification (2/12)
-granulomatous

inflammation (1/12)

Liver-vacuolated cell
foci (1/12)

-karyomegaly (6/12)
-cytomegaly (9/12)
-cytoplasmic
vacuolization (9/12)

Liver-karyomegaly (7/12)
-cytomegaly (11/12)
-nuclear inclusion

(1/12)
-necrosis (3/12)
-cytoplasmic
vacuolization (5/12)
-lymphocytic
accumualtion (1/12)
-pigmentation (1/12)
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TABLE 1 (continued)

SUMMARY OF SIGNIFICANT TOXICOLOGICAL PARAMETERS FOR MALE B6C3F1 MICE
IN 90-DAY SUBCHRONIC STUDY ON DOXYLAMINE

Dose
(% in
feed) Mortality

Weight Gain
in Grams

(% Difference
from controls)

Significant
Clinical

Observations

Significant
Gross

Observations

Significant
Pathological
Observations
(incidence)

0.0750 0/12 7.5 (-17.2) Alopecia(l/12) 0/12

0.1500* 0/12 5.0 (-44.8) Scratches(l/12) 0/12

Liver-karyomegaly (12/12)
-cytomegaly (12/12)
-nuclear inclusion

(3/12)
-necrosis (3/12)
-cytoplasmic
vacuolization(10/12)

Preputial gland-ectasia
(1/1)

Lung-hemorrhage (1/12)
Liver-karyomegaly (11/12)

-cytoplasmic
alteration (1/12)

-cytcmegaly (9/12)
-necrosis (11/12)

Kidney-tubular dilatation
(1/12)

Spleen-lymphoid
hyperplasia (1/12)

-erythropoiesis
(1/12)

Parotid gland-necrosis
(1/12)

Preputial gland-ectasia
(4/5)

*Significant Clinial Pathological Observation - ALT & AST elevated at this dose level.



TABLE 1 (continued)

SUMMARY OF SIGNIFICANT TOXICOLOGICAL PARAMETERS FOR FEMALE B6C3F1 MICE
IN 90-DAY SUBCHRONIC STUDY ON DOXYLAMINE

Dose
(% in
feed)

Weight Gain
in Grams

(% Difference
Mortality from controls)

Significant
Clinical

Observations

Significant
Gross

Observations

Significant
Pathological
Observations
(incidence)

Control 0/12

0.0080* 0/12

0.0162 0/12

0.0325 0/12

0.760 0/12

6.5 (-)

6.0 (-8.5)

6.2 (-4.9)

None None

Skinny (1/12) None

None None

5.3 (-19.4) Skinny (2/12) None

5.1 (-21.5) Skinny (1/12) None

Lung-hemorrhage (4/12) •
Liver-vacuolated cell m

foci (1/12)
-necrosis (2/12) &

Pancreas-islet cell •
hyperplasia (1/12) *

Liver-necrosis (3/12) •
-lymphocytic •

accumulation (1/12)
-cytoplasmic «

vacuolization (1/12) m

Liver-karyomegaly (1A2)
-cytcmegaly (1/12) V
-necrosis (3/12) •
-cytoplasmic
vacuolization (6/12)

Liver-karyomegaly (4/12)
-cytomagaly (6/12)
-acute inflammation

(2/12)
-cytoplasmic
vacuolization (2/12)

Liver-karyomegaly (8/12)
-cytomegaly (9/12)
-necrosis (4/12)
-acute inflammation

(1/12)
-cytoplasmic
vacuolization (9/12)
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TABLE 1 (continued)

SUMMARY OF SIGNIFICANT TOXICOLOGICAL PARAMETERS FOR FEMALE B6C3F1 MICE
IN 90-DAY SUBCHRONIC STUDY ON DOXYLAMINE

Dose
(% in
feed) Mortality

Weight Gain
in Grams

(% Difference
from controls)

Significant
Clinical

Observations

Significant
Gross

Observations

Significant
Pathological
Observations
(incidence)

0.1500 0/12 3.9 (-40.0) Skinny (3/12) 0/12 Lung-chronic inflammation
(1/12)

Liver-acidic cell foci
(2/12)

-karyomegaly (11/12)
-cytonegaly (11/12)
-cytoplasmic
inclusion (1/12)

-necrosis (12/12)
Spleen-erythropoiesi s

(3/12)
Parotid gland-necrosis

(1/12)

*Significant Clinical Pathological Observations - AST elevated at this dose level.
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I. INTRODUCTION

Results of the doxylamine 14-day subchronic study did not
demonstrate significant effects of the chemical at the highest dose
level used (2000 ppm). However, since focal hepatic necrosis was
observed in mice at the two highest dose levels, and since these were
considered to be life threatening, dose levels of 0, 80, 162, 325, 750
and 1500 ppm were selected for this study. The purpose of this study
was to determine the maximum tolerated dose (MTD) and to further
identify possible target organs.

II. MATERIALS AND METHODS

A. Chemistry

CH CH2C02H
L.«| ^ i

L CH2C02H

Doxylamine Succinate (N,N-dimethyl-2-[l-phenyl-l-(2-pyridyl )-
ethoxy]ethane, succinate)

Reference Sample: A reference sample of doxylamine
succ ina te ( lOg ;Lo t #001111) was obtained from J.T. Bakter
Chemical Co., Vicks Health Care Division. The material obtained
was a white solid and contained no detectable impurities.
Methods of analysis with purity and chemical characterizations
are presented in Appendix A.

Bulk Sample: A bulk sample of doxylamine succinate (12 kg,
Lot #LOb36-l) was obtained from Richardson-Merrel1, Inc.,
Cincinnati, Ohio. The material received was a white solid and
was found to be essentially 100% pure. The methods of analysis
with purity and chemical characterizations are presented in
Appendix A.

Stability Studies: The stability of doxylamine succinate
mixed in animal feed was determined both under conditions of feed
utilization (open feeder) and feed storage (sealed in the dark).
Both the methods for determining stability as well as the results
of the studies are given in Appendix A. Although an analysis was
not performed on the highest dose level at the 36 day time point
in the short-term study (open feed), it was deduced from the
stability of the low dose as well as stability of the high dose
for shorter times, that the compound is stable in open containers
for up to 36 days. The results also indicated that doxylamine
succinate is stable for up to 16 weeks under conditions used for
dosed-feed storage. It was concluded that the test chemical is
stable in the animal meal for sufficient time to allow
administration of the test chemical to test animals in feed.

Storage Conditions: The bulk sample of doxylamine succinate
was s t o r e d T n T E s s f i i p p i n g container (fiberboard lined with
polyethylene) in the dark at ambient temperature (15 -25 C).



Dosing Preparation and Analysis: A 10% stock solution of
doxylamine succinate was prepared in 95% ethanol. Appropriate
aliquots were added to 20 kg batches of ground Purina 5010M
(meal) in 2-cubic foot Marion Mixer while being mixed. The stock
solution was introduced under pressure through a spraying device
to insure uniform mixing. After 5 to 15 minutes mixing, a vacuum
of 12" hg was applied and the temperature was maintained at 120 F
by means of a hot water jacket. Mixina was continued for 30
minutes after the temperature reached 120 F. The vacuum was then
released and the mixer was cooled by circulating tap water. The
cooled feed was then mixed an additional 10 minutes. The mixed
feed was stored in stainless steel milk cans and labeled
appropriately. Samples were taken from selected batches for
chemical analysis and dose verification. The feed was then
transferred to specially constructed, sterile paper boxes
(approximately 150 g feed/box) which fit into the mouse feeders.
Each box was labeled with the batch number and dose code. The
boxes of feed were sealed in stainless steel containers for
transport to and sterilization into the barrier animal room.

After mixing a batch of dosed feed, the mixer was then
cleaned and the next higher dose level of feed was mixed. If a
lower dose level or a different chemical were to be mixed next,
the mixer was thoroughly cleaned with appropriate solvents.
Standard Operating Procedures (SOP's) for the mixing, packaging
and storage of feed and for the operation and clean-up of
equipment are on permanent file in the NCTR Archives.

Dosed feed was prepared using the folllowing dilution chart:

1. Stock Solution
A. 2000 ml batch

-288 g doxylamine succinate*
-dilute to 2 1 with 95% ethanol

B. 4000 ml batch
-576 g doxylamine succinate*
-dilute to 4 1 with 95% ethanol

*Dose level was based on the free anime and not the
succinate salt of the amine.

2. Dosed Feed

Target ppm Stock Cone. kg Feed ml Stock ml Ethanol

80 10% 20 16.0 1984
162 10% 20 32.0 1968
325 10% 20 65.0 1935
750 10% 20 150.0 1850
1500 10% 20 300.0 1700

Vehicle: The doxylamine succinate was added to the feed as
a solution in 95% ethanol. No analysis of the ethanol was
performed, but USP grade ethanol was used.

2



Personnel Protection: Doxylamine has been used widely as an
antihistamine and mild sedative. The normal therapeutic dose tor
humans is 100 to .200 mg/kg, usually divided into tour doses.
Employees were unlikely to be exposed to amounts anywhere
approaching therapeutic dose levels, however, instructions given
in the NCTR Safety Manual, Section VLB and VI.E were followed in
this study.

Doxylamine was used on the open bench when less than one
gram of the chemical was being used. Due to the improbability of
personnel receiving toxic doses, it was not necessary to document
the open-handling provision for animal caretakers working in
animals rooms or in support areas where cages, etc. are cleaned.

When being moved from one place to another, doxylamine was
contained as described in the NCTR Safety Manual, Section VI .C.

Employees conducting research with doxylamine were provided
protective clothing in compliance with the NCTR Safety Manual,
Section VI.D, To prevent skin contact, employees wore impervious
gloves and/or face shield where appropriate in compliance with
the NCTR Safety Manual. Where dust or vapors and/or odors of
doxylamine were present, a respirator providing protection
equivalent to 3M8710 or 3M9910 was provided.

Decontamination of laboratories and equipment was by the
procedures given in the NCTR Safety Manual, Section VI.G. The
workplace was monitored periodically and analyzed by methods
similar to those described for feed analysis.

B. Animals

Source: B6C3F1 mice, male and female, 37 days of age were
used ~Tn tFfis study. Animals within the weight range 14.2g to
25.6g for males and 12.3g to 21.8g tor females were allocated.
The original breeding stock was obtained from National Institute
of Health colonies and were produced and maintained under
Specific Pathogen Free (SPF) conditions. Female C56B1/6N and
male C3H/HeN MTV- mice were crossed to produce the B6C3F1 hybrid
animals.

Quarantine: Since the experimental animals were produced
on-site under SPF conditions with continuous microbiological
surveillance, no quarantine period was necessary.

Disease and parasite exam: Microbiological surveillance of
the production colony was on a continued basis. As of April 1,
1982, 21 female mice of the C57B1/6N strain and 21 male mice of
the C3H/HeN MTV- strain were evaluated for primary potential
pathogens. Two of the C57B1/6N parents were positive for Reo-3
virus with low titers of 1:20 and 1:40. One parent of the
C3H/HeN MTV- strain was positive for Encephalomyelitus virus
(GDVII) with a low titer of 1:40. No other potential microbiolo-



gical pathogens were identified or isolated. Environmental
samples from all the breeder rooms were taken on a weekly basis
and consisted of feed, cage water, bedding and waste, room air
samples, and room and equipment swab samples. All samples were
negative for potential pathogenic organisms or did not exceed
microbial standards for non-pathogenic organisms. In the experi-
mental animal rooms, composite bedding and waste samples, room
air samples, and cage and water samples were sampled from each
room on a monthly basis. Approximately two feed samples per
experiment were sampled on a weekly basis. Room swab samples
were evaluated prior to initiation of the experiment. In this
study five feed samples were found to contain excessive bacterial
and/or mold contamination and all five were discarded.

Allocation and Randomization: Seventy-two male and 72
female mice were divided into fa dose groups (5 dose levels plus 1
control group) with 12 mice per group for each sex. The mice
were allocated to cages randomly on a weight basis. At the time
of allocation, the available mice were weighed and arranged in
order from lightest to heaviest. The lightest and heaviest were
then discarded in alternating sequence until 72 mice remained.
The allocation then proceeded such that the 12 lightest anidmals
were assigned at random with two animals going to each dose
group. The procedure was then repeated with the next lightest 12
mice, etc., until all 72 had been allocated. Each cage was
randomly assigned to one rack for each sex. Details of random
allocation of animals are presented in Appendix C.

Animals were identified during the experiment by rack and
cage number and by ear clip. Each of the four mice per cage were
ear clipped "Both", "None , "Left", or "Right". At the time of
death of an animal, each animal was assigned a CID number
(Carcass Identification) on the EIS terminal or a manual EIS form
was completed. When a mouse was removed for a scheduled
sacrifice, the EIS terminal was used and the CID was assigned but
no EDCS form was required. CID numbers for the mice of this of
this study were preassigned as 37600145 through 37600288.

C. Animal Maintenance

This study was housed in room 151 of Building 5 (A Barrier).
Rats, which were also administered doxy1 amine succinate, were
housed in the same room with mice. Mice were housed tour per
cage in polycarbonate cages that measure 10 1/2" x 6 1/2 " x 5".
Harawood chip bedding was used. Cages were placed on movable
stainless steel racks which held 18 cages arranged in 6 columns
of 3 cages each. The mice received filtered water from the
potable water system which was derived from the well water
system. Analysis of the well water is presented in Appendix B.
The mice were maintained on control or dosed Purina 5010 M ground
meal laboratory chow.

The mice were maintained in a barrier room which was well
ventilated and temperature and humidity controlled. Outside air

4



supplied to the room was passed through a high-efficiency parti-
culate air (HEPA) filter and not recirculated. There were about
17 changes of air per hour wi th static room air pressure main-
tained slightly positive to the outside environment. Relative
humidity was maintained at set-point of 50% (a larm range: 40-60%)
and the set-point for room temperature was 72% (alarm range 70 -
75 F). The room was on a 12 hour light/12 hour dark cycle with
fluorescent l ight ing maintained at 100 foot candles at 3 feet
above floor level. All materials entering the room were steri-
lized. Personnel used clothing and sanitation procedures to meet
SPF barrier specifications. Room temperature and humidi ty were
recorded throughout the study. Temperature was recorded 8746
times d u r i n g the study w i t h 9 record ings exceeding the
specifications and none being too low. Humidity readings were
made 8711 times with 25 being higher than the specifications.
The temperature and humidi ty readings that were out of the
targeted range are presented in Appendix A.

Products used in the maintenance of animals are described in
Appendix B.

D. Study Design

The details of the design used in this study are given in
the protocol (Appendix C). The operational protocols, designated
as Standard Operating Procedures (SOP) are on permanent f i l e in
the NCTR Archives. There were no major revisions to the protocol
but the minor changes made are presented in Appendix C.

B6C3F1 mice, male ana female, were administered doxy1 amine
succinate at dose levels of 0 (control diet) 80, 162, 325, 750
and 1500 ppm. The dose was calculated and prepared on the basis
of the free amine and not the succinate. Twelve animals of each
sex were treated at each dose level. The chemical was admini-
stered in the feed ad 1 ib i turn for 90 days. All the mice were
placed on dosed feed on Ju ly 15, 1981 and 36 animals per day were
removed from the test diets on October 13-16, 1981. The an imals
were removed from the diets in the afternoon and fasted overnight
un t i l sacrifice the next morning. They were provided water ad
l ib i tum at all times.

E. Data Storage

The location of all data and experimental specimens are
identified in the Location Directory, Appendix C.

III . RESULTS

A. Body Weights

I n d i v i d u a l body we igh t s a r e presented in A p p e n d i x C .
Terminal weights are summarized in Appendix C in the table "Group
Mean T e r m i n a l W e i g h t s " a n d " O r g a n / T e r m i n a l W e i g h t Ra t i o s " .
Terminal weights also are presented in Results under "E. Necropsy

Data" with their difference from controls presented as percentage.
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Body weights are presented graphically in the following Figures 1
and 2. There was a poor dose-response in effect on weight gain.
When terminal weights had been corrected for differences in
initial weights, there was a reduction in terminal weights of &%
to «4% over the dose-range of 162 ppm to 1500 ppm in males.
Females exhibited a similar effect with a decreased terminal
weight of 5% at 325 ppm to 10% at 1500 ppm. When weight gain was
compared, there was a decrease at every treatment level ranging
from 2% to 49%, with some intermediate doses having the greatest
decrease.

B. Food Consumption

Food consumption and amount of chemical administered data
are presented in Tables 2 and 3 and Figures 3 and 4. There was
little or no effect of the doxylamine on food consumption at any
dose level except the very highest (1500 ppm). The highest dose
group appears to have consumed slightly more food than the other
doses or controls in nine out of the thirteen weeks. This effect
was slight, however, and had little effect on average chemical
consumed.

C. Survival

All animals, both male and female, survived until the
scheduled terminal sacrifice at the end of the 90 day study.

D. Clinical Observations

There were few treatment-related clinical observations
during the course of the study. Several of the male rats were
observed to have scratches at 162, 325, and 750 ppm but only 1/12
at the highest dose level of 1500 ppm. The only other sign that
appeared to be treatment related was a skinny appearance which
was found in females only. Details of the clinical observations
including specif ic animal identification and day of first
observation are presented in Appendix C.

E. Necropsy Data

Necropsies were performed on all animals; however, there
were no gross lesions observed. Final booy weights are shown in
Table 4.

F. Hematology and Clinical Chemistry

No hematology data were obtained in this study. Aspartate
aminotransferase (AST or SGOT) and alanine aminotransferase (ALT
or SGPT) levels were determined. Because animals of different
dose groups were sacrificed on different days, the effect of day
differences could not be factored from dose effects. Consequent-
ly, the results, presented in Appendix C, combine the two vari-
ables. The statistical analysis results are presented in Table
5. There was a treatment effect on AST in females and on ALT on
both males and females.

6
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TABLE 4

FINAL BODY WEIGHTS*

Treatment
Group

7

8

9

10

11

12

Concentration
(ppm)

Control - 0

80

162

325

750

1500

L

31

33

26

28

29

2«

east
*

.2 +

.4 +

.8 +

.4 +

.3 +

.7 +

S
la

0

0

0

0

0

0

quares
le

.3(-)**

.3K+7.

.3K-14

.31(-9.

.31(-6.

.13(-8.

Mean

1)

.1)

0)

1)

0)

+ S

24

25

24

23

23

21

ta

.4

.5

.9

.2

.3

.9

nd<
l-en

+

+

+

+

+

ird Error
nale

0.31{~)

0.32(+2.

0.32(-4.

0.32(-4.

0.32(-10

5)

1)

9)

5)

.3)

*Final body weights were corrected for differences in initial weights by
analysis of covariance. Details of individual data and statistical methods
are given in Appendix C.

**Percent difference from controls.
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TABLE 5

P VALUES FOR SIGNIFICANT DAY-DOSE EFFECT
BY ONE-WAY ANALYSIS OF VARIANCE

(DOXYLAMINE)

Rats Exp. 376 Mice Exp. 376
Enzyme Male Female Male Femal e

Aspartate
Aminotransferase NS .0054 NS .0001

Alam'ne
Aminotransferase .0001 .0162 .0001 .0001

Amylase N/A N/A N/A N/A

NS=not significant at P=.05

G. Organ/Body and Organ/Brain height Ratios

Organ weights and their ratios to body weight and brain
weight are presented in Appendix C. A number of organ weights
and organ/brain weight ratios were found to be significantly
different from controls. However, these were scattered and of
questionable meaning. There did, however, appear to be an effect
of doxylamine on the liver and possibly the kidney. Kidney
weights were decreased in males and females when kidney/brain
ratios were compared but only in females when kidney/body ratio
was used. These effects on kidney occurred only at the highest
dose level. A possible increase in thymus was indicated in males
but only occurred at 1500 pptn and was not significant at a p
value of 0.01.

H. Histopathology Data and Conclusions

Target Organs: In the highest dose group, treatment-related
lesions were identified only in the liver. Hence, the liver was
examined microscopically in all the animals. Some tissues not
specified for examination were inadvertently submitted to the
pathologist. These included lung, kidney, spleen, pancreas, pre-
putial gland and mammary gland. These were examined histologi-
cally but only those with positive findings were included in the
tables in Appendix C.

Lesions and Degree: The liver lesions varied in nature.
The lesions consisted of hepatic cell cytomegaly or karyomegaly

14
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which were in varying degree from mild to severe. The lesions
were more severe in the higher dose groups and very subtle in the
lower dose group. Only the females in the lowest dose group did
not have treatment-related lesions. In contrast, the prevalence
of a mild degree of hepatic cell necrosis was approximately con-
stant, irrespective of dose. In only three animals was it exten-
sive, one in the highest dose group (1500 ppm) and two in lower
dose groups. Hepatic cell cytomegly and/or karyomegaly and
hepatic cell necrosis appeared to be dose-related. They were
present in approximately equal prevalence and degree in both
sexes except that females in the lowest dose group were un-
affected. Histopathological findings are presented in Appendix
C.

IV. DISCUSSION

Recommendations for the chronic study dosage levels are based on
mortality, body weight changes, food consumption, clinical observa-
tions, gross observations at necropsy, organ/body weight and organ/
brain weight ratios, histopathologic observations, and the results of
clinical chemistry. Significant findings in each of these areas are
summarized in Table 1 attached to the Abstract of this report.

Significant findings with regard to determining dose levels for
the chronic study were primarily reduced weight gain and histopatho-
logy, although other data may have supported the significance of these
findings. There was little overt toxicity during the 90-day study
other than these. Final body weights exhibited a lot of random
variation with 162 ppm producing a 14% decrease while 1300 ppm
produced only 8% in males. When weight gain was compared, the effects
were more exaggerated, but due to the small weight gains in mice, the
significance is doubtful. The maximum tolerated dose (MTD) was
determined from the final weights after their correction for
differences in initial weights of different treatment groups. The
scatter of the data made determination of the MTD difficult but values
of 160 ppm in males and 650 ppm in females were estimated. However,
in choosing a high dose level for the chronic study, the high degree
of variability in the data should be kept in mind and the weight
curves in Figures 1 and 2 should be considered. The overall shape of
the curves indicate less effect of the chemical than a comparison of
individual data points suggests.

Histopathology findings suggested that all treated groups, except
the very lowest dosed females, were affected by doxylamine. Hepatic
cell cytomegaly and/or karyomegaly and hepatic cell necrosis appeared
to be dose related and with the exception mentioned, were present in
approximately equal prevalence in males and females. Thus, there are
pathological manifestations at dose levels below which overt toxic
effects, such as weight loss, are observed.

With these considerations, it is recommended that mice in the
chronic study be administered 1500 ppm as the high dose and 750 ppm as
the low dose.

15
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DATE: July 1, 1981

OPTIONAL FORM NO. 10
JULY 1973 EDITION
GSA FPMR 1*1 CFRI 1O1-11.6

UNITED STATES GOVERNMENT

Memorandum
TO : 

Scientific Intel!igence/HFT-30

FROM -. Chief, Analytical Methods Branch
Division of Chemistry/HFT-153

SUBJECT: Purity and Characterization Reports on Doxylamine Succinate, Methapyrilene
Hydrochloride, and Tripelennamine Hydrochloride; Stability Reports on
Doxylamine Hydrochloride and Methapyrilene Hydrochloride.

Please find enclosed the subject reports.

If you have any questions regarding any of the data, please
give me a call.

HCTjr/sh ,.-
Ends.

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan
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r
CHEMISTRY ANALYSIS - DOXYLAMINE SUCCINATE

I
Purity Analysis of Reference Sample ^

Gas Chromatography
Instrument: Tracer Model 560 I
Column: 182.9 cm x 2 mm 1.d. glass column packed with 5% Oexsil 300

on Chromosorb W 80/100 mesh 1

Detector: Flame-iom'zation
Carrier Gas: H e l i u m with a flow rate of 30 ml/min.

Instrument Operating Conditions:
Isothermally - oven temperature 220°C ft

injector temperature 230°C ™
detector temperature 250°C

Temperature p
programmed-injector and detector temperatures same as isothermally

oven temperature programmed from 100-240°C at 10°C/min "•
with a 10 min. hold at f inal temperature

Results: One major component for Lot Number 001111 after a ten-fold
amplification. Isothermally the retention time for the major

component was 6.8 minutes. No impurity peaks were detected.
B. High-Pressure L iqu id Chromatography

Instrument: Waters Model 6000A solvent delivery system, Tracor Model
970A variable wavelength UV-visible detector, and a Rheodyne

septumless injector.
Columns: Waters Bondapak C18 (reverse phase) 30 cm x 4 mm i.d., V

Altex 10 urn Lichrosorb guard column 40 mm x 4.6 mm i.d. .
Mobile Phase: 80% methanol-20% buffer (0.01M KH2P04, pH 7) flowing at m

a rate of 1.0 ml /min . P-
Column Conditions: Ambient temperature

Detector: UV at 254 nm (

Results: One major component for Lot Number 001111 with a retention

time of 7.4 min. No impurity peaks were detected. •
C. Melting Point

Instrument: Thomas Hoover Capi l la ry Melting Point Apparatus V
Calibration Standards: Fisher #T-418 TherMetric Standards (benzoic "'

and adipic acid)
Results: Lot Number 001111, 103.5-105°C; Merck Index - 100-104°C I

1



Spectral Analysis: IR, UV, MR, NMR

Infrared Analysis: Instrument-Nicolet IR Spectrometer MX-1

Matrix: KBR Pellet

Type of Measurement: % Transmittance

Wavelength Range: 4800-400 cm

Resolution: 2 cm"

The IR spectra was in agreement with that for title compound in

the AOAC compilation of IR and UV spectra of some compounds of

pharmaceutical interest.

Absorption Maxima: 2650-2800 (broad) cm"1, 1650 cm"1, 1573 cm'1, 1470
cm'1, 1365 cm"1

Ultraviolet Report:

Instrument: Van an 80

Solvent: .01N NaOH; 40 mg/1

max: 259 m

25g: 4736
Instrument: Gary 17

Solvent: .01N HC1; 10 mg/ml

max: 262

262: 10689
The UV spectra was in agreement with that published for title

compound in the AOAC compilation of IR and UV spectra of some

compounds of pharmaceutical interest.

Mass Spectral Analysis
Instrument: Finnigan 4023 Quadrupole

Mode: Electron Impact-70eV

Inlet: Direct Probe

The succinate thermally decomposed to the free amine upon heating

in vacuo, therefore, it was converted to the free base by

treatment with NH^OH followed by extraction with CVUCU- The

mass spectrum was consistent with the library spectra of

N,N-Dimethyl-2-/l-phenyl-l-(2-pyridinyl)ethoxylethaneamine.

The base peak in the spectrum, m/z 58, represents homolytic

cleavage of the ethane 1,2 bond. The molecular ion was

observed as the protonated species m/z 271. An ion produced

by rupture of the 0-CH2 bond with a double hydrogen

1.9



r
rearrangement to yield m/z 200 was observed. Subsequent loss
of H20 and CH3 from m/z 200 and 182 were observed. The ion
m/z 71 resulted from cleavage about the 0-CH2 bond with charge

retention on the amine moiety.
Structure Analysis by NMR Spectroscopy

Instrument: Bruker WH270
Configuration: 1H, 13C

13The C chemical shifts of the sample were measured, and compared
with the C NMR data of the model compounds 2-pyridinyl

carbanol, 1-phenylethanol and 2-(N,N-dimethylamino)-ethanol as
well as succinate ("13C NMR Satler Index"). The chemical

shift data for corresponding nuclei was in good agreement.
The H NMR chemical shift and associated coupling patterns,

determined from homonuclear decoupling experiments and
spectral integrations, were consistent with the doxylamine
succinate structure. No impurities were detected.

II. Purity Analysis of Bulk Sample
A. Gas Chromatography

Instrument: Tracer Model 560
Column: 182.9 cm x 2 mm i.d. glass column packed with 5% Dexsil 300

on Chromosorb W 80/100 mesh.
Detector: Flame-ionization

Carrier Gas: He l ium with a flow rate of 30 ml/min.
Instrument Operating Conditions:

Isothermally-oven temperature 220°C
-injector temperature 230°C
-detector temperature 250°C

Temperature

programmed -injector and detector temperature same as isothermally
-oven temperature programmed from 100-240°C at 10°C/min

with a 10 min. hold at f inal temperature.
Results: One major component for Lot Number L0536-1 after a ten-fold

amplification. Isothermally the retention time for the major
component was 6.8 minutes. No impurity peaks were detected.

20 '



B. Hi gh P res s u re L iqu id Chromatography
Instrument: Waters Model 6000A solvent delivery system, Tracer Model

970A variable wavelength UV-visible detector, and a Rheodyne

septumless injector
Columns: Waters Bondapack C18 (reverse phase) 30 cm x 4 mm i.d.,

Altex 10 urn Lichrosorb guard column 40 mm x 4.6 mm i.d.
Mobile Phase: 80% methanol-20% buffer (0.01 M KH2P04, pH 7) flowing

at a rate of 1.0 ml/min.
Column Conditions: Ambient temperature
Detector: UV at 254 nm
Results: One major component for Lot Number LO 536-1 with a retention

time of 7.4 min. No impurity peaks were detected.
C. Melting Point

Instrument: Thomas Hoover Capil lary Melting Point Appartus
Calibration Standards: Fischer #T-418 TherMetric Standards (benzoic

and adipic acid)
Results: Lot Number L05361,. 104-105.5°C; Merck Index 100-104°C

D. Vacuum Volatiles Determination: Vacuum volatiles were determined on
Lot Number 536-1. Five grams of the chemical were analytically
weighed into an aluminum foil pan and placed in an oven at 60 C
under 18 inches of vacuum for 16 hours. The sample was removed
from the oven and cooled in a desiccator. The sample was then
weighed to determine the weight loss. Duplicate determinations
were performed.

E. Spectral Analysis: IR, UV, MS, NMR -

Infrared Analysis
Instrument: Nicolet IR Spectrometer MX-1

Matrix: KBR Pellet
Type of Measurement: % Transmittance
Wavelength Range: 4800-400 cm
Resolution: 2 cm

The IR spectra was in agreement wit that for the test compound in
the AOAC compilation of IR and UV spectra of some compounds of
pharmaceutical interest, revised edition.

Absorption Maxima: 1745 cm"1, 1650 cm"1, 1600 cm"1, 1477 cm"1, 1325

cm-1, 2778-2439 (broad cm"1).

21



Ultraviolet Analysis
Instrument: Van an 80
Solvent: .01M NaOH; 40 mg/1

max" 259 nm

259: 4467
Instrument: Gary 17
Solvent: .01N HC1; 10 mg/ml

m*° 262

262: 10431

The UV spectra was In agreement with that published for title
compound in the AOAC compilation of IR and UV spectra of some
compounds of pharmaceutical interest.

Mass Spectral Analysis

Instrument: Finnigan 4023 Quadrupole
Mode: Electron Impact-70eV

Inlet: Direct Probe
The succinate thermally decomposed to the free amine upon heating

In vacuo, therefore, it wa converted to the free base by
treatment with IH^i: :.;.:• lowed by extraction with CH2C12. The
mass spectrum was c-oiiiistent with the library spectra of N,N-
Dimethyl-2-/l-phenyl-l-(2-pyridinyl)ethoxylethaneamine. The
base peak in the spectrum, m/z 58, represents homolytic
cleavage of the ethane 1,2 bond. The molecular ion was

observed as the protonated species m/z 271. An ion produced
by rupture of t&e-Q~CH2 bond with a-double hydrogen

rearrangement to yield m/z 200 was observed. Subsequent loss
of HpO and CH3 from m/z 200 and 182 were observed. The ion
m/z 71 resul.feari;-fjs!3!?s^i«5«^..<»bout the 0-CH? bond with charge
retention on the amine moiety.

Structure Analysis by NMR Spectroscopy
Instrument: Bruker WH270

1 13Configuration: H, C
13The C chemical shifts of the sample were measured, and compared

13with the iJC NMR data of the model compounds 2-pyridinyl
carbanol, 1-phenylethanol and 2-(N,N-dimethylamino)-ethanol as

13
well as succinate (Mi C MMR Satler Index"). The chemical

22



shift data for corresponding nuclei was in good agreement.
The H NMR chemical.r-hift and associated coupling patterns,
determined from homonuclear decoupling experiments and
spectral integrations, were consistent with the doxylamine
succinate structure. No impurities were detected.

III. CONCLUSIONS

Both high-pressure liquid chrvm«atography and gas chromatography using
flame-ionization detection indiap.:-.1 one major component for both the
reference chemical and the bulk material. The melting points were consistent
with the literature value. The nuclear magnetic resonance, infrered, ultra-
violet and mass spectra were consistent with the structure of doxylamine
succinate. It was concluded that both the reference chemical and the bulk
mamerial (lots 001111 and LO 536-1, respectively) were doxylamine succinate.
Both lots can be considered essentially pure based on the analyses performed.

23



STABILITY STUDIES

Since the test compound was to be administered as a mixture in animal

feeds the stability of doxylamine succinate was determined under conditions
simulating the conditions of feed mixing, storage, and administrati on. Feed

was dosed by the SOP (Standard Operating Procedure) with doxylamine succinate
(Lot Number LO 536-1) at levels of 0, 100, and 2000 ppm on the basis of the

free amine. Both the short- and long-term stability was determined.
The feed used in the short-term study (simulated animal test conditions)

was placed in crystallizing dishes and allowed to stand in the open vessel in
a fume hood under incandescent lighting at ambient temperature. The feed used

in the long-term study (simulated feed storage conditions) was sealed in amber
bottles and stored in a light free cabinet at ambient temperatures. Duplicate

samples from each level for both the short- and long-term study were assayed
at the intervals indicated below:

Assay Method: High Pressure Liquid Chromatography

Instrument: Waters Model 6000A pump, Tracer Model 970A variable wave-

length UV-visable detector, Rheodyne Model 7120 septumless

injector.

Column: Waters uBondapak Cio (reverse phase) 30 cm x 4 mm i.d.,
Altex 10 urn lichrosorb guard column 40 mm x 4.6 mm i.d.

Mobile Phase: 90% methanol-10% buffer (0.01M KH2P04, pH 7) flowing at a

rate of 1 ml/min.

Column Conditions: Ambient temperature.
Detector: UV at 254 nm .

Results:
Short-Term Study

I
Days

0

1

2

5

8

36

11
100
103

102
102

104
99

D(

DO
+

+

+

•!-

•S-

+

>se Levels

2
0

1
1

4
3

(ppm)
20

2000
1990
2020
2020

2000

*

00
+
4-

+

+

+

•kit

50
40
20
0
30

24



Long-Term Study

D(
100

100 +_

101 +_

101 i
**

98 HK

102 +

)se Levels

2
2
0

2

1

(ppm)*

2000

2000 +_

1990 ̂

1960 ±
**

1990 +_

2000 +

50
10

40

20
20

Weeks
0

1
2
4
8

16

*Samples are corrected for background and recovery.

**Not determined.

Although an analysis was not performed on the long-term stability study
sample (2000 ppm level) after 36 days, it was deduced that the high level is
as stable as the low level sample for the 36-day period. After completing the
stability tests for doxylamine succinate in animal feed, it was concluded that
the chemical is stable in this substrate for a sufficient period of time to
allow administration of the chemical to test animals via feed.



DOSE ANALYSIS
• . «

A twenty g sample of feed was mixed with 20 ml of IN HC1 and 80 ml of
methanol in a 250 ml Erlenmeyer flask fitted with a Teflon-lined screw cap.
The sample was mechanically extracted for one hour on a reciprocating shaker
at a rate of 2000 excrusions/mino and allowed to stand approximately 10 min.
The supernatant was decanted into a 50 ml cultuer tube and centrifuged at 1000
rpm. A 5 ml aliquot of the supernatant (equal to 1 g feed) was transferred to
a 30 ml culture tube containing 10 ml of 1 M HC1 and 10 ml of dichloromethane.
The contents were shaken vigorously and centrifuged for 2 rain, at 1000 rpm«
The dichloromethane was withdrawn with a syringe filtered with a canula and
discarded. The aqueous layer was extracted with two additional 10 ml portions
of dichloromethane which were also discarded. (Care was taken not to remove
any of the aqueous phase.) Two ml of 1 M dibasic potassium phosphate (pH 9.4)
and 1.1 ml of 10 M NaOH were added and the aqueous layer was extracted three
times with 10 ml portions of dichloromethane which were successively perco-
lated through a plug of anhydrous sodium sulfate(ca. 18 mm diameter x 30 mm
thick) into a 50 ml round-bottom flask. The combined extracts were evaporated
to dryness at ambient tmeperature with a rotary evaporator and water pump
vacuum. The residue was reserved for cleanup on a silica gel column.

The silica gel columns (12 mm i.d.s Konter Glass Co., Vine!and, MJ) were
prepared just prior to using by successively adding a plug of glass wools, 2 g
of amhydrous sodium sulfate9 2 g of silica gel (5% water) and 2 g of anhydrous
sudium sulfate. The columns were washed with four 5 ml portions of dichloro-
methane (0.01 M triethyl amine9 TEA) whcih were discarded. The residue from
the feed extraction was dissolved in 2 ml dichloromethane (0.01 M TEA) trans-
ferred to a silica gel (5% water) column and four additional 2 ml portions of
dichlorometahen (0.01M TEA) were used to wash the flask and transfer the
residue to the column quantitatively. The column eluate was discarded and the
column was washed with two 5 ml portions of 5% methanol in dichloromethane
(0.01 M TEA). The doxylamine free base was eluted with 15 ml of 5% methanol
in dichloromethane (0.01 M TEA) and collected in a 50 ml round-bottom flask.
The sample was evaporated to dryness at ambient temperature with a rotary
evaporator and water pump vacuum. The residue was dissolved in 1 ml or more
of the appropriate solvent for analysis by HPLC or N/P-GC.
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The HPLC system consisted of a Waters Associates,, Inc., Model 6000A
solvent delivery system, a Rheodyne, Inc. Model 7120 systemless injector, an
Altex 5 uODS ultrasphere column, 25 cm x 4.6 mm 1.d., and a Tracor, Inc. Model
970A variable wavelength UY-v1s1ble absorbance detector set at 254 nm. The
mobile phase was 90% methanol-10% aqueous monobasic potassium phosphate
(0.01M, pH 7 adjusted with 10 N NaOH) which flowed at a rate of 1 ml/min. at a
pressure of 800 psi. The retention time for doxylamlne was 5.0 min. Doxyl-
amine residues 1n feed at levels of 10, 100, and 11000 ppm, each containing Ig
equivalent of animal feed from the silica gel column cleanup were dissolved in
1 ml or more of methanol. Injections of 20 ul of the methanol solutions were
made and compared to similar Injections of standard solutions of doxylamine
succinate.

Results: During the course of the study four standard solutions were made
up for the preparation of dosed feed. These were analyzed by the Chemistry
Division to confirm the dose levels. The results were as follows:

Sample
Identification No.

52-231-1287
52-231-1288
52-155-184

1 52-231-1574
52-155-192

Stock Solution
Batch No.
81-06-27-004
81-97-28-005
81-08-25-006
81-08-25-006*
81-09-17-007

Target
Concentration

10%
10%
10%
10%
10%

Assay
Results
10.20%
9.73%
9.52%
10.20%
9.88%

*Batch 81-08-25-006 was reassayed when the first assay indicated a low
concentration.
The results confirmed the concentrations of the stock solutions and they

were each used to prepare dosed feed. A number of batches of dosed feed were
analyzed to confirm dose levels and to serve as a quality control on diet
preparations. The batches of diet analyzed in this study and the results are
given on page 28,

Minor deviations from the +_ 10% variation standard for dose-levels were noted

but were considered acceptable due to the preliminary nature of the study.



DOSED FEED ANALYSIS

Sample
Identification Number

52-231-1070

52-231-1071

52-231-1072

52-231-1073

52-231-1076

52-231-1076

52-231-1079

52-231-1296

52-231-1475

52-231-1501

52-231-1503

52-231-1607

52-231-1608

52-231-1609

52-231-1610

Dosed Feed
Batch Number

81-06-30-011

81-06-30-012

81-06-30-013

81-06-30-014

81-06-01-017

81-07-01-017

81-07-01-020

81-07-30-026

81-08-27-035

81-08-31-040

81-09-92-041

81-09-18-043

81-09-18-043

81-09-18-044

81-09-18-043

Target ,
Concentration

80

162

162

326

750

750

1500

162

162

1500

162

80

80

162

162

Assay
Results

92.6

156

144

310

676

676

1380

143

152

1560

163

83

83

170

147

Concentrations are expressed as ppm and refer to the free amine, not the

succinate derivative.
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50 NET WEIGHT

>-„-•

v.
 v '" b

AUTOCLAVABLE RODENT 2.
LABORATORY CHOW® 5£

#5010 §
Animal Diet r-j-

GUARANTEED ANALYSIS ^"

Crude protein not less than 23.0%
Crude tat not less than 4.5% ^JJ
Crude fiber not more than " ~~
Ash not more than

6.0%
8,0%Ash not more man —

Added minerals not more than 3.0% f)

INGREDIENTS !̂

Ground extruded yellow corn, soybean meal, (
Wheat middlings, fish meal, wheat germ meal,
ground oat groats, brewers' dried yeast, soy- f~™
bean oil, dehydrated alfalfa meal, dried beet n\
pulp, ground wheat, calcium carbonate, dical- *~
cium phosphate, salt, animal liver meal, vita- U
min B-12 supplement, biolin, methionine hy- Q
droxy analogue calcium, calcium pantothenate, __
choline chloride, folic acid, riboflavin supple- n\
mcnt. D activated animal sterol (source of vita- ^T
nin 0-3). vitamin A supn'vent. vitamin E sup- -~
p^ment. ''.liamin, ni.-cin. pyridoxir.e hydro- **J
clilurida. menadfjne -r>c«ium b<su:liU' (source ~J
of vitamin K activity), s'licor. d cxide. calcium ^^
iodate, manganous oxide, copper sulfate, zinc - .̂
oxide. C)
T-5010 • .ZJ"

(Continued - See Reverse Side) ^

X..

o
LO

Ralston Purina Co..
Gen. Offices, St. Louis, MO 63138

MEAL

Cl
o

FEEDING DIRECTIONS
Feed ad libitum to {edents. Plenty^ fresh,
clean water should teuavailable to, Itromimals

NK a» times. — • m
Rats - V-:!i!t rats wi2.eat 12, to tsSUms of
Rodent Laborer? f>«w3 animal digger day.
Feeders in rat cagesshogld be decigned to
hold two to three days' sufcY of feed at one

»> -V~Z
hold two to three days' sufcY of feed at one
time. »> -V~Z— '. / >— *
Mice - Adult mice wiU-eat 4 to 5 graoc ol'dief
daily. Some of the larger strains may eat as •
much as eight gramsQer day per aniMJI. Feed
should be available oft a free choicQasis in
wire feeders above th^jioor of the cag»^
Hamsters - Adults with eat 10 - 14 otams per
day. ".;. - . -3 ^

CATION . o
Feed Is perishable. ^>re in a dry, vfitl ventl- .
lated area, free of Pgts and ins_acts .̂Do not
use moldy or insect-ijrested leedp-, f,

• -
•ZZ. IMPORTANT —\ f

llng r̂ogram Is only as efC§l£
' 'practices followed... :

as the

-n
ASOOCLAVING SUGGEStlQNS

During t,i?autocla"!i\g process trtrtf>g£ets can
be piacedpcf trayb. in small uagrrxxi larger
bags as lairj as the pellets ara stanxtx-t-no more
than 3 inc^ high. 2SJ O
When stcpm autoctaved, the polio e?rell and

, exert foreran ad)acent pellets. If ESnC2ed bv a
' bag or container, the pressure causefjjltiuking

as greater polymerization of fibrous Tfiaterials
occur under such conditions. ^

ASSAY BEFORE AND AFTER
Conditions of sterilization must t
for each autoclavlng unit. It is bes^-tp pc^ay the
diet before and after sterilizationcjo iCciermine
nutrient losses. Microbiological sludiE£should
be done also to insure the degree of steriliza-
tion desires. "
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CHEMISTRY
TDXICDLDGICflL RESEflRCH
QUERY REPORT

REPORT ND. CH-Oc'6 DRTE
TIME
PflGE

04/1 7/3 1
10: 04: C\2

ARE EQ 74109 RND SEQ GE 00003 flHD SEQ LE 00006

EHTCH NUMBER
NCTR S
<CDNTR EXP LOGIN COMPL

'00000CgSl 0115128741091 00006 145 31022 31107
<£ MTYP 02

COLL 310122

TYPE
<>-<><>.<>

FEED

SUBTYPE
>.<>•<>•<> <f- •*<><><

SHIPMENT LOT

DOSE
05 RFLRTDXIN? PPB .
07 HRSEMIC* PPB
10 CRBMIUM? PPB
14 DDT i TOTRL? PPB
16 DIELBRIN? PPB
29 LERD? PPM
31 LINDRNE* PPB
32 MRLfiTHIONj PPB
33 MERCURY? PPM
43 PROTEIN, TOTRL? °<
44 SELENIUM, PPM
'58 VITflMIN ft? IU/G
59 VITflMIM Bl» MG---G
74 TDTRL FRT? '/.
127 NITROSRMINESj PPB
123 HEPTRCHLDR EPDXIDE»PPB

M

0

-SPECI
IN

21.
0 . 05
15 =
. 075
4.3

FICfiT
MfiX

5
1000
£50
100
£0

100
5000

0.
£3
0 . 6
75

0. 1£
6.

I QMS

£

Cj

5
7

MDL

£0 =
5.
5 =
5 =

1.
50.
0.02

0=10
0= 05

OBSERVED
CQMC

<MDL
560
<MDL
<MDL
<MDL
0.56
<MDL
70

<MDL
24. 0
0.34
33 . 0
0. 079
5=0
13

<MDL

•00000131011425
MTYP
COLL

74109100004
01
310122

145 31022 31107 FEED

DOSE
05 RFLRTOXIN? PPB
07 RPSENIC? PPB
10 CRIiMIUM? PPB
14 DDT? TDTflLj PPB
16 DIELBRIN? PPB
29 LERD? PPM

L LIHDPNE? PPB
2 MRLRTHIDN? PPB
5 MERCURY? PPM
7 PCB> PPB

43 PROTEIN. TOTHL? '/.
44 SELENIUM? PPM
53 VITRMIN R? IU/G
59 VITRMIN Bl? MG--G
74 TOTRL FRT? '/.
127 NITROSRMINES? PPB
123 HEPTRCHLOR EPOXIDE?PPB

SHIPMENT LOT

.i-rc.i.,1
MIN

21.
0. 05
15.

0. 075
4.3

r ii_.n i iu
MRX

5 =
1000.
£50.
1 0 0 .
£0.
1.5

1 0 0 .
5 0 0 0 .

0. 2
5 0 .
•— , r>

0.65
75.

0. 125
6. 7

U-1--

MDL

£0 =
5.
•_' 0

5.

1.
50.
0 . 02
10.

0 . 1 0
0. 05

uci-tr:vc.ii
CQNC

<MDL
5 0 0
<MDL
<MDL
<MDL
0.54
<MDL
70

<MDL
<MDL
£3 . 4
0 . 36
£6. 0
0. 075
5 . 0
11

<MDL
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-£PQRT NO. CH-iJc'6 DflTE 06/17/xl
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PflGE 3

f

1
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ERTCH NUMBER
NCTR SIB
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SUBTYPE
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1
I
1
1
1
1
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1
1
i
1
1
1
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MTYP 02
COLL 8103S4

DOSE
05 RFLRTDXIN? PPB
07 RRSENIC? PPB
10 CRBMIUM? PPB
14 DDT» TDTRL? PPB
16 BIELBRIN? PPB
29 LERB? PPM
31 LINBRNEr PPB
32 MRLRTHIDN? PPB
33 MERCURY? PPM
37 PCB, PPB
43 PROTEIN* TOTRL? .*.
44 SELENIUM? PPM
58 VITRMIN fij. lU/G
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128 HEPTRCHLDR EPOXIBE?PPB
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MTYP 02
COLL 810324

DDSE
05 RFLRTOXIN? PPB
07 RRSENIC? PPE
10 CflDMIUM? PPB
14 BUT? TOTRL? PPB
16 DIELDRIN? PPB
29 LEflDj PPM
31 LINBRNE? PPB
32 MHLRTHIDNj PPE
33 MERCURY? PPM
43 PROTEIN? TDTfiL? '-:
44 SELENIUM? PPM
58 VITRMIN R? IU/G
59 VITRMIN Bl? MG.-'G
127 NITROSRMINES? RPB
123 HEPTflCHLOR EPDXIDE? PPB
37 PCB? PPB
74 TDTRL FRT? '/.

o o

1 WW"OC//C/-A^\

SPECIFICRTIONS
MIN MRX

5.
1000.
250.
1 0 0 .
20.
1 . 5

100.
5000.
0.2
50.

21. 28.
0.05 0.65!'
15. 75.

0. 075 0. 125

4.3 6.7

reED.527/gWl1
SPEC IFI CRT IONS-

MI N . MRX 1
5.

1 0 0 0 .
250.
100.
20.
1.5

1 0 0 .
Pi n r i f i .

0. 2
o i •:• o
l_ 1 . !_•_• •

0. 05 0. 65
15. 75.

0. 075 0. 125

5 0 .
4.3 6.7

MBL

20.
5.
5.
5.

1.
50.
0. 02
10.

0. 10
0. 05

*+++••*•+•
SH I PM

•-1BL

2 0 .
cr
-.-• .

5.
5.

1.
5 0 .
0. 02

0 . 1 0
0. 05
10.

OBSERVED
CDNC

<MDL
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<100
<10
<10

0.62
<10
•90

<0. 05
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0.42
27. 0
0 . 083
1.2
<10
5.5

*••*••*•+••*••*•>-*••*••
ENT LOT

OBSERVED
CDNC

<MDL
150

<100
<10
< 1 0

0.52
< 1 0
110

<f\. fi5
23.2
0. 39
27 . 0
0. 031

1.7
<10

< 2 0 0
5 . 3
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MTYP 02
COLL 310603

DOSE
05 ftFLRTQXIh? PPB
07 RRSENICs PPB
10 CRHMIUM? PPB
14 HUT? TDTRLs PPB
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33 MERCURY? PPM
37 PCS? PPB
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44 SELENIUM* PPM
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127 NITROSflMINES? PPB
123 HEPTRCHLOR EPOXIDE?PPB
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J2 FEED

SPEC I F I CRT I DNS
MIN MRX

5.
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250.
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20.
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50.
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<><><> O<><>0<>

LOT

SERVED
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<5
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<50
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£3.5
0.34

29=00
0. 11
4.8
1.3

<><><. <> <x>^<>

LOT

SERVED

<5
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0.42

<50
< 0 . 05
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0 . 22
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4.8
1.3

1
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:J8 106 1626^741 091 00046 145 31177 81231
MTYP 0£
CDLL 310624

DOSE
05 RFLRTOXIN? PPE
07 RRSENIC» PPB
10 CRBMIUM? PPB
14 DOT? TDTRL? PPE
16 DIELDRIN? PPB
£9 LERB? PPM
31 LINDRNE? PPB
32 MRLRTHION? PPB
33 MERCURY? PPM
37 PCBt PPB
43 PROTEIN;. TDTRLj '/.
44 SELENIUM? PPM
53 VITRMIN R? HJ.--G
59 VITRMIN Bl? MG/G
74 TDTRL FRTj •-:
127 NITRDSRMINESj PPE -
123 HEPTRCHLDR EFOXIDE ? PPB
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MTYP 02
CDLL 310624

DDSE
05 RFLflTDXINf PPB
07 RRSEHIC? PPB
10 CRDMIUM. PPB
14 DDT? TDTfiL. PPB
16 DIELDRIN? PPE

* 29 LERD? PPM
31 LINDRNE? PPB
32 MRLRTHIQN* PPB
33 MERCURY? PPM
37 PCE? PPB
43 PROTEIN? TDTRL? ':
44 SELENIUM? PPM
58 VITRMIN R? IU/G
59 VITRMIN Bl? MG--'b
74 TOTRL FRT? ':
127 NITROSRMINES? PPB
123 HEPTflCHLOR EPOXIDE?PPE

Saf Corfe cue-rt Ŝ T̂ (Dŵ

tKUk 1

TYPE
•*••*•*••*••*••*••*••*••*••*•*•*••*•*•*••*•+
FEED

J50fO#l
SPEC IF I CRT I DNS

MIN MRX
5.

1000.
250.
100.
20.
1.5

100.
5000.
0.2
50.

21. 23.
0 .05 0 . 65
15. 75.

0.075 0.125
4.3 6.7

*••*••*••*••+•+••*•+•*••*•+•+•»••»•+"»••+•
FEED
. 50/0 /*!
---SPEC iFicfli inns-
MIN MRX 1

5.
1000.
250.
1 0 0 .
20.
1.5

100.
5000.

0 . 2
50.

f-, 1 -~«O
C. 1 . i_ •_' •

0.05 0.65
15. 75.

0.075 0.125
4.3 6.7

1 njit/'fl

DRTE
TIME
PRGE

SUBTYPE
••*•*••*"*•*•*••*••*"»
SHIPMENT

. — QE
MDL

20.
5.
5.
5.

1.
50.
0. 02
10.

0. 10
0. 05

•*••*•*•*•-*•*•*•*••*•
SHIPMENT

DE
MDL

20.
5.
5.
5.

1.
50.
0. 02
10.

0 . 1 0
0 . 05

03x20'
13:53:

••*••*•+•»••*•*•
' LOT

[SERVED
CONC

<5
390
<100

10
<10

0.30
<10
90

<0. 05
<50

24. 1
0.32

23. 00
0. 1.1
5.2
£.7
<10

•*••*••*••*••»•+•
LOT

SERVED
CDMC

<5
400

< 1 0 0
10

Ijn
C{794~

<10
100

<0. 05
<50

£4.5
0 . £6

£9 . 0 0
0. 11
4.9
3. 1
<10
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MEMORA

TO -. Principal Inves t iga tor , E-

OF HEALTH, EDUCATION, ANJJ WELFARE
PUBLIC HEALTH SERVICE

AND DRUG ADMINISTRATION

DATE:

FROM : Chief, Diet Preparation Branch (HFT-213

SUBJECT: Delivery of Microbiologically uncertified
feed to animals.

Present circumstances indicate that it is necessary for

Diet Prep to deliver uncertified feed to your animals,

or place these animals on control feed until certified

feed can be prepared.

Please note the following, specify your wishes

Reason:

: (1) Use uncertifi

is available

(2) Use control feed until certified feed is

available.

Signature Date



MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVIC
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

TO: 
HFT-30

DATE: 5-3-82

FROM: Director, Division of Microbiological Services
HFT-250

SUBJECT: Microbiological Evaluation of Fourteen NTP Studies and Breeder Animals

The SPF breeder mice and rats used for all NTP studies have been microbio-
logically evaluated since January 1981. In addition, direct environmental
samples which include feed, cage water, bedding and waste and room air
samples have been microbioioglcally evaluated since January 1981.

As of April 1, 1982, 21 female mice from strain IB (C57BL/6N) and 21 male
mice from strain 04 (C3H/HeN MTV) were evaluated for primary potential
pathogens (see Table I). These two strains were the direct parents of strain
1H (B6C3F1) that were used for NTP experiments. Two IB strain parents were
positive for Reo-3 virus with low titers of 1:20 and 1:40. One strain 04
parent was positive for Encephalomyelitis virus (GDVII) with a low titer of
1:40. No other potential microbial pathogen were identified or isolated.

As of April 1, 1982, two hundred fifty-seven strain Fisher 344(1A) rats,
which were obtained from the same cages as the animals which were used for
the NTP studies, were microbtologically evaluated. Only one rat was positive
for Reo-3 virus with a low titer of 1:20. No other potential microbial
pathogens were identified or isolated.

Environmental samples from all breeder rooms were taken on a weekly basis
and consisted of feed, cage water, bedding and waste, room air samples and
room and equipment swab samples. All samples were negative for potential
pathogenic organisms or did not exceed microbial standards for non-pathogenic
organisms.

As of April 1, 1982, environmental samples have been obtained and assayed
from Experiments 357, 358, 359, 369, 373, 375, 376, 379, 382, 383, 396, 397,
399 and 400. Composite bedding and waste samples, room air samples and cage
water samples (one rack) were sampled from each room on a monthly basis.
Approximately two feed samples per compound/per experiment were sampled on a
weekly basis. Room swab samples were evaluated prior to initiation of experi-
ments and on a quarterly basis if the experiment lasted that long. Samples
from the following experiments were considered unacceptable and final
disposition is indicated.

Experiment No. 359 - One feed sample contained excessive mold concentration.
The feed batch was discarded.



r
POTENTIAL PATHOGENIC MICROORGANISMS OF
PRIMARY

BACTERIA

Salmonella spjv,

So pneumoniae

So moniliformia

So pyogenes (Gp. A)

Be pHiformis

C. kut'scheri

Co freundii

Bo bronchi septica

Po aeruginosa

Pasteurella spp»

Ko pneumoniae

CONCERN IN SURVEILLANCE ANIMAL
AND NON-ANIMAL SAMPLES

MYCOPLASMA

H. pulmonis ••

M. arthritidis

M. neurolyticum

VIRUSES
rt-. .-.- -"V

Reo-3

LCM

Sendai

PVM

MHV

Polyoma

Ectromelia

FUNGI

dermatitidis

capaulatum

neoformis

GOVII

PARASITES

Ectoparasites

Syphacia obvelata

• Asplcul. tetraptera

Hexamita muris

Hymenolepsis S£.

Protozoa:

. Encephalitozoon sp.

Toxoplasma gondll

Rlckettsia:

Eperythrozoon sp.

Haemobartonella sp.

Other microbial agents were Included as deemed necessary dependent
upon the test chemical and stress situation.

38



 2 4-3-82

Experiment No. 369 - One feed sample contained excessive bacterial
concentration. The feed batch was discarded.

Experiment No. 376 - Four feed samples contained excessive bacterial
concentration. One feed sample contained excessive
bacterial and mold concentration. All five feed
batches were discarded. One hundred thirty-one
cage water samples were cultured for Pseudomonas (Ps.)
aeruginosa only. One cage was positive. It was
recommended that the animals in that cage be
destroyed.

Experiment No. 382 - Ninety-six cage water samples were cultured for
Ps. aeruginosa only. Six cages were positive. It
was recommended that the animals in those cages be
destroyed. One environmental bedding and waste
sample from one of the above positive water samples
was also positive for Ps. aeruginosa.

Environmental samples taken from all other experiments were considered
acceptable. No animals were removed from any of the experiments for micro-
biological evaluation.

cc: 
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r
DEPARTMENT OF HEALTH AND HUMAN SERVICES^

PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

DATE;: FES041982

FROM- Director, Division of Microbiology
HFT-160

SUBJECT: Microbiological Survey - Weekly Report

EXPERIMENT NO. 376

Deoxylamine Sub-Chronic—Mice & Rats

FOR THE WEEK STARTING: 24 1982

The attached report contains laboratory determinations made on animal and non-
animal specimens and biological indicators from the experiment listed above.
Pending data (incomplete laboratory results), when available, will be included
in subsequent weekly reports. Any questions, comments, etc., should be
directed to this office.
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NATIONAL CENTER FOR TOXICOLOGICAL RESEARCH

FINAL REPORT

EXPERIMENT NO. 376, DOXYLAMINE, 90-DAY STUDY
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TOXICOLOGICAL DATA

49



HEALTH AND HUMAN SERVICES

• PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

CENTER FOR TOXICOLOGICAL RESEARCH

JEFFERSON, ARKANSAS 72079

OUTLINE OF THE NCTR PROTOCOL FOR THE NTP CARCINOGENESIS BIOASSAY OF

7111'I

DOXYLAMINE

PHASE III

90-DAY SUBCHRONIC STUDY
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90-DAY SUBCHRONIC STUDY

2-frf-(2-dimethylaminoethoxy)-<<-raethylbenzyl]pyridine

I
I

OUTLINE OF THE NCTR PROTOCOL FOR THE

1 '. ) • NTP CARCINOGENESIS B10ASSAY OF

• DOXYLAMINE

I

I
CAS No. 46-92-16 NTP 0195 NCTR 0 E-376

• NTP 05010-02

Summary

I *~ Objective; To determine the potential pathological endpoints and estimate the

— maximum tolerated dose (MTD) in Fischer 344 rats and B6C3F1 mice

| when doxylamine is mixed into the diet.. Results will be used to

establish dose levels for a chronic study.

Route of Administration; Dosed feed

Rationale; This drug is taken orally as an antihistamine and as an

M over-the-counter sleep aid.

Chemical; Doxylamine succinate (dose calculated as base)

Animals; NCTR Fischer 344 rats and B6C3F1 mice, male and female, randomized

• by weight, ear marked and placed into treatment and control grpups.

™ study.

Absorption studies on test chemical not deemed necessary for this subchronic

I
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r
iFRECHRONIC STUDIES

MGTR 0E-376

OTF 05010-02

Siabchronic Tests

Purpose: This test provides the basis for setting dose levels for the

chronic study. An indication of the type of pathological effects

produced by the chemical will be obtained.

Treatment: At each of five (5) dose levels, twelve (12) animals per sex per

species will be given doses of the chemical continuously in the feed

until day 90 when dosed feed will be replaced by pelletized control feed

until sacrifice on the following day. A fresh supply of dosed feed will

be made available to the animals weekly when cages and bedding are

changed« Twice daily checks will be performed and dead and moribund

observations will be recorded. Clinical observations will be performed

once a week.

Observations: (1) Activity-irritability; (2) lethargy-ataxia; (3) muscular

tuitching-spasms; (4) cyanosis; (5) apnea-hyperpnea (respiratory

distress); (6) other clinical signs; (7) body weight and (8) death.

Test Groups: .' I

Animals Sex Species Dose levels Total

312 x 2 x 2 x 5 240 •

Control:

Animals Sex Species

12 x 2 x 2

Rousing: Not more than three (3) rats and four (4) mice per cage; random «

assigned by weight and individual animals marked. Animals will be m

housed separately by sex, by species and by dose level.

Feed: Purina 5010 H I

Water: Barrier water

Test Dosage: Rats (ppm, as doxylaraine) 0, 162, 405, 1012, 2530, 6325 8

Mice (ppm, as doxylamine) 0, 800 162, 325, 750, 1500

(Variance is + 10%)

1

1
I
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I
EXPERIMENTAL PROTOCOL

I ' ' '• CAS No. 46-92-16 NTP #195 NCTR 0E-376

NTP $5010-02

Title: Subchronic Toxicty Study on Doxylamine in Fischer 344 Rats and

I B6C3F1 Mice.

• Principal Investigators:  NCTR, Jefferson, AR (541-4553)

• Co-Principal Investigators: D., NCTR, Jefferson, AR

1 (541-4401)

 NCTR, Jefferson, AR (541-4519)

GENERAL

I
This study will be performed as the basic experimental protocol outlined in:

• Technical Protocol for the Bioassay of Doxylamine.

I

Approval for study to begin: , NTP Program Director for NCTR

Proposed start date of allocation: NAI
Proposed start of test: 7/6/81 (.Rats an 776/81,; mice on

• Proposed end of test: Week of 10/12/81 "7l\44>l

Proposed submission date of report: Week of 12/14/81

• Internal study ID(s): NCTR 0E-376

Test Substance: Doxylamine succinate

Manufacturer: Richardson-Merrell, Inc.

Control substance: NA

— Manfacturer: NA

| Chemical reanalysis date(s) (study period only): July 1981

I

I

I
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r
SYSTEM

i
i
i

Sources NCTR

Species/Strain/Substrain (if applicable); Rat Fischer 344 D Mouse B6C3F1

Sess Male and Female

Ages 31 = 40 days

Acceptable range in body weights at start of test: •

Sex Height Range

Male 70 - 150 grams ' . •

Female SO - 130 grams *

Male 13 - 26 grams «

Female 12 - 24 grams •

Quarantine room #s: NA •

Animal treatment room #: Bldgo 5A - 151

Procedure for individual animal identification: All animals will be I

identified by an ear clip system and by cage cards which will include

experiment number, cage number,, room numbers dose codes rack number, start

date and treatment number«

Randomization table used:  memo (attached) 1
I

1
I
1
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I
I
I
I
I
I
I
I
I

EXPERIMENTAL DESIGN

Route of administration: Dosed feed

Frequency of administration: Ad libitum

Dose levels: Rats (ppm, as doxylamine) 0, 162, 405, 1012, 2530, 6325

Mice (ppra, as doxylamine) 0, 80, 162, 325, 750, 1500

(Variance is +10%)

Protocol No.: NCTR 0E-376
-t

No. treated animals required/dose level: 12/sex/species

No* vehicle control animals required: :

No. untreated control animals required: 12/sex/species

Feed: Purina 5010 M

Frequency: Ad Libitum

Contaminants in feed expected to interfere with study: none known,

however analysis performed at NCTR .

Water: Barrier water

Frequency: Ad libitum; from bottles

Contaminants in water expected to interfere with study: none known,

periodic water analysis performed at NCTR

Weighing Schedule: Animals will be weighed individually at the initiation,

after each week, and at the termination of the test. Feed will be

weighed initially, after each week, and at the termination of the test.

Date(s) of and number of animals required for collection of plasma samples for

the animal disease screening program: none required

Statistical analysis to be performed: Determination of maximum tolerated dose

(see attachment).

Comments:

Rats (3/cage) material of cage: Polycarbonate

Mice (3/cage) material of cage: Polycarbonate

Rat cage measure: 17" x 8 I/A" x 8"

Mice cage measure: 10 1/2" x 6 1/4" x 5"

Animal bedding: Hardwood chips-P. J. Murphy Forest Products Corp.

114 Essex St.

Rochelle Park, NJ 07662

Policies and Procedures for Murine Rodent Diets-January, 1981, Food and Drug

Administration, National Center for Toxicological Research, Jefferson, AR
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r
TOSAGE MIXING, HANDLING AND STORAGE

Chemical names Doxylataine

Base of first mixings Week of 6/29/81

Frequency of mixing; Twice

Decontamination and/or cleanup procedure; As per NCTR Safety Guideline

The following information must be provided below; materials required, area of

performance, safety requirements!, mixing procedure, storage and use of the

ssixed chemicalo

Material required;

io Dosage preparation information form

2o Balance

3o Stock solutions of doxylamine

4>0 Gloves

5o Mask

Area of performance and safety requirements; All mixing procedures will be

handled in diet preparation facility, the technician will be

protected by gloves and masko

Mixing procedures;

lo During all procedures, protect the chemical from light and air as

much as possible.

2o Details of the mixing procedure are attached „

3o Doxylamine succinate will be weighed and dissolved in ethanol in

& volumetric flask„ Concentrations of stock solutions will be

guaranteed by weight (QA Inspector)„

3o Chemistry will certify the stock solutions concentration of

doxylamine in each initial batch of feed prior to its use in the

study0 will determine the concentration of one other batch at each

dose level during the course of the study and will determine

stability of the compound mixed with the feed at the highest and

lowest dose levelsa

Handling, storage and use: Doxylamine is stable in feed for at least eight



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Pathology:
1. A routine necropsy will be done as Indicated in the Pathology

Services Standard Operating Procedures. This will include weighing

the animal.

2. Weigh liver.

3. Fix and process the following organs and any gross lesions for

microscopic evaluation: liver, lung, right kidney, heart, thyraus,

brain, stomach and target organs as requested by PI. Other organs

will be discarded.

4. All fixed tissues will be examined histologically.

5. Special sections of the liver will be stained for lipid.

6. Gross and microscopic pathology reports will be submitted to the

Division of TDMS for entering on the data base.

Records to be maintained/Reports to be generated:

1. Automated:

a. Animal weights «nd observations

b. Animal removal reports for dead or scheduled sacrifices

c. Gross pathology

d. Microscopic pathology

e. Environmental condition and control data, JC-80

f. Weight anomalies

g. Missed cages

h. First observation for animals on experiment.

1. Liver weight summaries, including absolute liver weight and

liver/body weight ratios.

2. Manual:

a. Chemical purity and stability

b. Chemical certification of concentration

c. Allocation of animals and animal allocation weights

d. Feed/water mixing sheets

If automated system breaks down, manual system will be substituted for each

category.

57
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ATTACHMENTS

Suggested Randomization and Sack Configuration for NT? Fourteen Day

Repeated Dose Studyo

Seart-up Information for NCTR Experiment 0E-376

Safety Guidelines

Pathology Protocol

5o Batermination of Maximum Tolerated Dose (MTD)

I
I
I
I

I
I
I

I
1

I
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. . . Q A S 12/29/80

V ' . ' SAFETY GUIDELINES

I
I
I
I

Test Article(s): Antihistamines ' • j * i

Test Articlc(s): Doxylamine
Mol. Wt. 270.38

Synonyms: ?J- l l -d imethyl-2-[1-phenyl~1-(2-pyr id inyl ) e t h o x y ] e t h a m a m i n e ;
2 t a l p h a - ( 2 - d i m e t h y l a m i n o e t h o x y ) - a l p h a - m e t h y l b e n z y l J p y r i d i n e .

Charac ter i s t ics : L i q u i d at room t e m p e r a t u r e , boi l ing point 137-111
C. at 0.5 mm Hg. .

Test Article(s): Doxylaraine Succinate NF • -
Mol. Wt. 388. 16
CAS Ho. 526-10-7

& NIOSH Ho. US 92750

Synonyms: H, N-dimethyl-2-[ 1 -phen'yl-1 (2-pyridinyl)ethoxy]-ethanamine~
butanedioate( 1 : 1 ) ; •
2(alpha-(2-dimethylamino)ethoxy-alphamethylbenzyl)-pyridine
succinate (1:1) (NIOSH listing); 2-[a-[2-
(Dimethylarnino) ethoxy]- a -methylben zyl] -pyr idine succinate
(1:1); Decapryn Succinate. .

Characteristics: White or creamy white powder with characteristic
odor; melts with 3 range between 103 and 108 C.; soluble
in water, alcohol and chloroform. Slightly soluble in ether
and benzene.

« • _ . - ' ' • '
Test Article(s): Hethapyrilene

Hoi. wt. 261.38
CAS Ho. 91-80-5
NIOSH No. UT 11000 •

Synonyms: 2-( (2- (diraethyamino) ethyl) -2-thenylamino) -pyr id ine (NIOSH
listing); .
H-H-dimcthyl-l!l-2-pyridinyl~N ' (2 -thi enylmcthyl) ~1 , 1-
ethanediame • •

°

1.5835 or 1. 58'I2.

Test A r t i c l e ( s ) : H e t h a p y r i l e n e Fumisara te NF
Mol. wt . 870.99
CAS No. 33032-12-1

Synonym-; . : ?- \ [ 2- ( d i m e thy In-ni no) e t h y l ] -2- i -hcnyl ?mino] pyr i d i n c s f u m p . r a t e
(2:3); 1 ,2-cth;jndiar ' ic, II,
N - d i m o t h y l - l ! ' -2-pyr id i ny l -N *-(2--t .h i o n y l t n o t h y l ) - (E )-2-
b u t •• n o <i I o a t c ( 2 : 3 )

N T P E x p e r i m e n t
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' ' I
acterfstIcs; White/ crystalline powder, usually having a faint

odorj melting point between 133 and J37 C.j soluble In •
water and In alcohol : a solution of 1! am In 20 ml has oH of Bwater and In alcohol j a solution of I gm In 20 ml has pH of

Characterlst
168

ITest ArtJcleCs)s Methapyrilene hydrochJoride WF
M o I . w t . 297.85 • ' . • . ' "
CAS No. 135-23-9 . • ' • m

(N80SH no. UT 17500 . •

Synonyms s 2-CC2~dIethylamIno)ethyl3-2-thenylamJno3pyrJdine
monohydrochloride (NIOSH listing); 1,2-ethanediamine, N, •
W-dimethyl-N'-2 pyridinyI-2'-(2-thlenyI-methyI)- •
unonohydroch lor I de; Histadyl . .

Characteristics: White, crystalline powder, u s u a l l y having a faint I
odor, has bitter taste; melting point 161-165° C. One gram
dissolves in about 0.5 ml water, about 5 ml alcohol, and m
about 3 ml chloroform'. Practically Insoluble In benzene I

' ether. Water solutions have a pH of about 5.5

Test Art!cle(s)s Pyrliamine '" ~ I
Mo!. wt. 285.38 . ' •
CAS No. 91-84-9
M10SH No . UT 08750 . ' • . . . . ' •

H
•Synonyms : 2- ( (2-dImethyI am Ino)e thy I ) (p -methoxybenzy I )amino) -py r I d I ne

CNIOSII l ist ing); 1,2-ethaned i q m i n e , _ . - • - . «
• M-[ (4-methoxypheny)methyG-N' , N'-dimethyI-N-2-pyr5dIne; •

W a l t ' s Green Mountain Ant ih ls tamine.

ics; O i l y l iqu id at room temperature; bo i l ing point . I
68-172 C. at 0.06 mm Hg, 201 C. at 5 mm Hq. . . . •

Test A r t l c l e ( s ) s Pyr fl ao-iose A^drcchloride '' . • . • •
Mo 8 „ wt. 321-89 . ' - • . ' . I
CAS No. 6036-95-9
N I O S H No. UT 10500 • • m

• ' I
Synonyms s 2 - ( ( 2 - d ! m e t h y a m S n o ) e t h y l ) ( p - m e t h o x y b e n z y I ) a m l n o ) - p y r i d l n e

hydroch lor ide (NIOSH l is t ing) ; Mepyrarnine hydroch I or i de . m

Character is t ics ; Crys ta ls ; me l t ing point 143-143.5° C»j very .so lub le
In water,

ITest A r t l c l o ( s ) s Pyr l lorn lno rruileate NF m
Ho!, wt. 401./, 6
CAS Wo. 59-33-6 ' ' a
NIOSH No. UT 12250 §

1
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Synonyms: 2-((2-(dimethyl amJno JothyI)(p-mothoxybenzyI)amlno)-pyr1dlne
maleatc (1:1) (NIOSH listing); 1,2-ethanedIam Ine,
N-C(4-methoxyphenyI)methyQ-N',
N'-dimethyl-N-2-pyridInyl-(Z)-2-butenedioate (1:1);
Antallergan Maloate.

CharactorlstIcs: White, crystalline powder, usually having a faint
' odor; bitter saline taste; melting point 99-103 C. One

gram Is soluble In about 0.5 ml water, 15 ml absolute
alcohol, about 2 ml chloroform. S l i g h t l y soluble in
benzene and ether. A 10$ solution has a pH of about 5.1.
Raising the pH of aqueous solutions to 7.5-8.0 allows
release of the o i l y freebase which is heavier than water-.
The dry powder Is stable In air. •..

Test Artlcle(s): Tripelennamine
Mol. wt. 255.35
CAS Mo. 91-81-6 . '
NIOSH No. US 28000 -

Synonyms: 2(benzyl(2-(d imethy Iamino)ethyl)ami no)-pyrldine (NIOSH
I Isting);
N,-N-dimethyl-N'-(phenylmethyl)-N'-2-pyrIdinyI-1,2-
ethaned1 amine ; tr5peIenamine.

Characteristics: Oily l i q u i d with amine odor; b o i l i n g point 167-172°
C. at 0.1 mm Hg, 185-190° C. at 1.7 mm Hg. Miscible with
water.

Test Artlcle(s): TrI pelennamine hydrochlorIde USP
Mol. wt. 291.82
CAS No. 154-69-8 .
NIOSH No. US 31500

Synonyms: 2-(benzyI(2-(dimethyIamino)ethyI) pyrldlne hydrochI or 1de
(NIOSH listing); PyrIbenzam5ne; Res Istam!ne.

Characteristics: White, crystalline powder, with bitter taste,
producing temporary numbness of the tonguo; melting range
188-193.5 C.; one gram dissolves In about 1 ml water,
about 6 ml alcohol, about 6 ml chloroform, about 350 in I
acetone. Practically I n s o l u b l e in benzene, ether and ethyl
acetate. The powder darkens slowly on exposure to l i g h t .
Aquoous solutions have pH as follows: 25 mg/ml, 6.7'.; 50
mg/ml, 6.67; 100 mg/ml 5.56. • •

Test Ar1Iclo(s): TrIpeIonnanino citrate USP
Mol. wt. 447.49
CAS No. 6138-56-3

Synonyms: 1,2-othnnedinminc, N, N,-dImethyI-N'-(phenyImethyI ) -N' -
2-pyr i U i ny I -2-hydroxy-1,2 ,3-propouet ; i cjrboxyI ato (1:1;;
2-D'cn/y t f.2-( c l ime Hiy I nml no)e thy I 3am i r.cO~pyr i d Ine cllrnte
(1 :1 ) .
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Character I s-Hcs s White, crysta! Hne powder; melting range 106-110 C

I

gram dissolves 5n about 1 ml water; freeIy solubIe In
alcohol; very s l i g h t l y soluble In ether; practically
Bnsouble In benzene or chloroform. A 1$ aqueous solution
has a pH of 4.25. Taste Jess bitter, more palatable, than
hydrochlorIde . .

Test Artlcle(s)s ThenyIdlamlne .
Mo I. wt. 261.36
CAS No. 91-79-2 . • . .
MIOSH No. UT 15750 -

Synonyms : 2-((2-(dlmethyIamlno)ethyI)-3-thenyI ami no)-pyrldine (NIOSH
listing); N, N-dimethyI-N p-2-pyridinyI-N'-(3-thionyI -
methyl)-1 0 2-ethanediamine; Thendadil

Characteristics: L i q u i d at room, temperature; b o i l i n g point 169-172°
Co at 1.0 mm Hg.

Test Artlcle(s); ThenyIdlamlne hydrochlor Ide (mono)
Mo!. wt. 297.88
CAS No. 958-93-0 :
N80SH No. UT 19250 . . .

( Synonyms: 2-((2-(dimethyI amino)ethyI)-3-thenyI amino)-pyrI dine mono
^ hydrochloride (NIOSH listing);

N-N-dimethyI-N'-(3-thenyI)-N'-(2-pyrIdyl ) ethylene dlamlne m
hydrochloride. . •

Characteristics: Crystalline solid at room temperature;.melting point
169.5-170° C.; bitter taste; s o l u b l e in water to 20?; •
sli g h t l y soluble in alcohol; pH of \% aqueous solution 6.5. ™

Test Article(s): Chlorothen I
Mol. wt. 295.85, 295.86 • •
CAS No. 148-65-2
NIOSH No. US 73500 ' . m

Synonyms: 2-((5 chIoro-2-thenyI)(2-
(dimethy I amlno)ethy I )amino)pyr I d i n e (NIOSH listing); N-U5- _
chloro-2~thienyI)methyI)-N",N"-d imethy I-chI oro-2-pyrId i n y I - •
102-ethonediamlne. •

Character 1stIcss L i q u i d at room temperature. O o l l i n g point 15!> - B
156 Co at lop rr.m ncrcury. Slrong tj«ise. I

•Tost Articto(s): Chlorothon citrate NF X I I I •
Mo I . v. t „ /, 0 7 .0 5

( CAS No. 148-64-1
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I
Synonyms: (2- ( (5-ch loro-2 thcny I ) [2 -d fme thy l ami no)-ethy l )am I no)

pyr ld lno c I trate (1i 1); ChIoromethapyr I I one citrate;
Togathen.

Mel t ingCharacteristics: White, crystalline powder, with faint odor,
point 112 - 116° C. On further heating, gradually
s o l i d i f i e s and remelts at 125 - 140 C., with

.decomposition. One gram dissolves In 35 ml water, 65
EtOH. Practically Insoluble In benzene, chloroform,
dlethyl ether. Aqueous solutions are acid to litmus, pH
}% sol ution, 3.9 -4.1. ' •

m

of

Test Art ie I o ( s ) : Chlorothen hydrochI or Ide
Mo I. wt. 332.32
CAS No. 135-35-2
NIOSH No. US 74000

Synonym: Tagathen

Character ist ics: Crystal at room
108° C. Freely

temperature. Me 1 ti ng . point 106 ..-.
so I u b I e in water.

Assay Methodology: Chemistry Division at NCTR is currently v a l i d a t i n g
a method for the quantitative and qualitative determination of
the antihistamines, using gas chromatography with a
nitrogen-phosphorus detector.

Human Health Effects: Each of these test articles may be classified
as an ant i h i stam I n i c, or an ant I h 5 st'am i n I c drug. The
indications for the use of the various antihIstamInic drugs
vary considerably. The majority of these drugs are effective
In perennial and seasonal a l l e r g i c rhlni.tls, vasomotor
r h i n i t i s , a l l e r g i c conjunctivitis, utlcarla, and ang ioederria,
a l lergic reactions to blood and plasma, derrnographIsm, and as
adjuncts to conventional therapy in anaphyI act 5c reactions.
Some of those ant Ihistamincs are effective in the active and
pr o p h y l a c l i c management of motion slcknuss.. The more sedative
agents are sometimes used as substitutes for the barb 1tuates In
Insomnia, and Insomnia predominant in certain medical
disorders. Certain of the antihFstaminics are used In
proplotary medications w i d e l y promoted for insomnia.

It 12 gcner
i n e f f e c t i v e
rog u I u 1 i o n
or i I :>ui yur
antIcmelic
agents, or
pregnancy o
ant i hI si an I
ci:, foronch i a
n I I o r g I c c.c
gcncm! I z o d

a l l y agreed that mos!" ant ih i stam I no drugs arc
In m i g r a i n e and hIstamino hoadnche prevention, or

of I IKJ sequela of p a i n , cdcnr.a, and hcrnor rltugc in
y, po I i;iv! i i/l ion of i i b i c . o l i c A n a l g e s i c <!rucjr;, r,:,
agents In post-operative patients, as antltusoive
for treatment of nocturnal log cramps, log crnmps of
nd f u n c t i o n a l dy:,rnenorr hoi;. !hc usefulness of
nic drugs in various other c l i n i c a l conditions r,uch
I c:'. I lii'to , titoplc dur r,:;; I i 1 i j., .uuirodormfi I i 11 r,,
7.cnici, various contact cind chi-tnotox I c dermat 11 I 01; ,
p r u r i l l s , use In cardiac arrhythmias, npasrno I y;i I s
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r
In gastrolntcst Ifia! allergies, prophylaxis of drug reactions,
etc., must await further c l i n i c a l Investigation before a f i n a l
assessment can be mado» , -.

The antlhlstamlnes produce a variety of undesirable side
effects. Although their Incidence varies considerably, ranging
from less than 1% to as high as QQ%f they are s i m i l a r for all
the a v a i l a b l e agents. The drugs may even produce sensitivity
reactions of the type which they u s u a l l y I n h i b i t . Sensitivity
to one antlhistamlne Is ordinarily not an. indication that the
patJent Is sensitive to others.

Sedation Is the most common untoward reaction and Is directly
related to the dosage employed. The reaction Is particularly
serious when the drug Is taken without adequate medical
supervision. In some cases, this response may disappear after
several days of medication. Other side reactions elicited by
these drugs Include nausea, headache, vertigo, xerostomia,
rest i veness , and gastrointestinal distress. Dermatolog I ca I
complications and skin eruptions have followed the local
application or oral administration of ant 1 h i stam i nes . In a few
! nd 1 v idua I s , certain ant 1 h i stamln ics produce signs of central
excitation, such as insomnia and nervousness. Normal dose for
humans is 100 to 200 mg/day, u s u a l l y d i v i d e d Into four doses,

Employees conducting research with ant i h I stam I nes at NCTR are
u n l i k e l y to be exposed to amounts anywhere approaching
therapeutic doses. Therefore, the effects that have been noted
5n patients receiving the drugs for therapeutic purposes are
unlikely to be experienced among employees. However, since
evidence Is present in the literature that ant i h i starnl n ics can
produce local sensitivity, care to avoid skin contact Is
mandatory when research is conducted at NCTR with these drugs.

Toxlclty; Ant I hi s'ta&jjz&s *<&£".&•:«&£ J&̂ J'J ve ,<fn preventing hlstamlne shock
In guinea pigs, txronchospa'sm induced In guinea' pig's by
nebulized hlstamine solutions, wheeling on the skin, and many
other responses to histamino. The hypotension induced by
Mstamlne Is more d i f f i c u l t to block, and the Increased
salivation and gastric secretion are not i n h i b i t e d . The
antihist amines also have antlanaphylactlc properties in large
doses, and are antipruritic and analgesic. Sorno have bowel or
bladder smooth muscle ant i spasmod i c action, and some produce
sedation and o-fher central nervous system stimulation. Strong
evidence Is presont In the IHerature 1hol' mo I luipyi 1 I tin 1 ne
produces tumors In labor ntory tcr.t a n i m a l o. There I « no
evidence in the I i 1 or otur o that c l h o r on I 1 li 1 r.t »m I no;; produce «i
s J m l l a r effect in laboratory animals.

The tiirli h i t. KIM i nui, ore: not p a r t i c u l a r l y l oxic I o 1 afoor f> I or y
tost ani m a l s , the LDJ by the oral route for mice ranging from
iibout 102 mg/ko body weigh I to about 470 mrj/Ujj body wolcjiVl .
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I Emergency Treatment and Medical Surveillance: Because of the
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characteristics of these ant IhIstam I nes , It Is l i k e l y that the
organic acid esters w i l l be used In research at NCTR. A l k a l i n e
pH's may cause the esters to separate, releasing the free o i l y
amlne base. If the substance comes Into contact with
unprotected skin, Immediately wash the affected area with
clean, f l o w i n g water for 10 minutes. If there Is evidence of
an o i l y residue on the skin f o l l o w i n g this emergency treatment,
continue to wash the skin area, using soap and water. Soap and
water should he l p remove the o i l y amlne base; however, using
soap (with Its a l k a l i n e pH) may cause the ester form of the
antIh1stam1nes to break down, which would make the removal
problem worse. Therefore, It Is recommended that water alone
first be used to flush skin areas before using soap.

For eye exposure, the eyes should be flushed with clean,
flowing water for 10 minutes, as one would following any eye
exposure to chemicals. . . ...

In case of Ingestlon, no special action Is Indicated, because
the amount l i k e l y to be Ingested during research at NCTR Is far
less than therapeutic doses. ... ; • ••:

In cases of any exposure to antihistamlnes the employee should
notify the supervisor of the exposure and then report to the
NCTR Occupational Health Unit for any followup care or
treatment which might be Indicated, depending upon the symptoms
produced.

Protective Measures: Research with pure ant IhistamInes should be
conducted In compliance with the NCTR Safety Manual, Section
VI.B., Identification and Control of Hazardous Substances Use
Areas, page V 1-2; and VI.E., Hazardous Substances Control and
Contai nment, page VI-21.

' Employees who have demonstrated that they can safely handle
antlhistamInes may conduct research on the open bench, when the
quantity of the substance is less than 1 gram. The employees'
supervisors and the P r i n c i p a l Investigator should agree to ciny
deviations from this open-bench provision, and this agreement
w i l l be documented.

When the research being conducted involves treating laboratory
animals with ant 1 histamInes, and when the substance is
administered vie the feed or water, it w i ' l l not be necessary to
document the open-handling provision for a n i m a l caretakers
working In a n i m a l rooms or In suppor I arc:«i.«v whore c;.ici«r., elc.
a i o c I coned .

When Moved from one pl.'ice to nnolhor, nnt I h I st ?;tr, I nos should bo
contained us described in the NCTR Safely Manual, Section
VI.C., For. 1 I 11 I or. 0[icrajMon, p^yc VI-C.
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IEmployees must wash their hands before leaving rooms where

ant!histamines are used and before eating, smoking, etc.

Protective Clothings Employees conducting research using •. ' \™
antIhlstomInes must be provided protective clothing In
compliance with the NCTR Safety Manual, Section VI.D., ' •
Protective Clothing, Protective Devices, Showers and Change |
Room Practices, page V l - l l . Deviations from this procedure
must be authorized by the lab supervisor and the Justification •
documented. I

Occupational exposure to ant 1h1stamlnes may result In
• senslt1zation to the specific ant 1 histamlne . Should B
sensltIzatIon develop, the employee may not be able to use B
over-the-counter preparations which are useful In treating a.
variety of common Illnesses. • . ' I

-•i •' ' B
To prevent skin contact with ant 1histamlnes , employees w i l l
wear Impervious gloves, such as rubber surgical gloves, plastic m
examination gloves, etc. If the work Involves heavy articles, B
or If there are sharp edges which might puncture or tear
thinner gloves, supervisors should consider providing employees —
with heavy-duty rubber or plastic gloves. 'I

f- Supervisors are responsible for training employees to properly
V wear protective clothing.

To prevent Inhaling ant 1h1stamlnes, a respirator providing
protection equivalent to the 3M 8710 or the 3M 9910 w i l l be
provided. Some of the antih1stam1nes may have a m i l d
characteristic odor, which does not reflect a hazard to
In d i v i d u a l health. However, If employees find this odor
objectionable, the 3M 8712 or 3M 8713, or respirators providing
equivalent protection may be used. Equivalent protection Is
demonstrated by N10SH certification. To prevent the vapor
removing capacity from being exhausted, the respirator should
be sealed from the environment until ready to be used.

Supervisors are responsible for training employees to properly
tfJt and to correctly wear respiratory protective equipment.
Correct use of a respirator w i l l effectively prevent exposure
by Ingest ion.

Employees performing tasks where there is a chance that l i q u i d s
con-lalnlng titvt i h i stum 1 nes may splosh on their faces w i l l be
provided with a face shield which affords full-face protection.

Employees w i l l wash their hands after removing protective
cloth 1ng.
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Decontamination: Laboratory glassware, and other equipment used
during the conduct of research with ant 1hIstom 1 nes , w i l l be
decontaminated f o l l o w i n g procedures described In the NCTR
Safety Manual, Section VI.G. (DetoxlfI cat 1 on and
Decontam I nation, page YI-35). Water may be used as the
p r e l i m i n a r y rinse solvent for the ester forms of the
ant I histamlnes . Acetone should be used to rinse glassware
contaminated with the free base amlne form of the
ant 1hlstam1nes. Water used as a p r e l i m i n a r y rinse solvent may
be dumped down the drain. Acetone used as a preliminary rinse
solvent must be collected and disposed of as waste solvent.

Waste Disposal: The procedures for hand I 1ng waste products found In
the NCTR Safety M a n u a l , Section V I . H . ( Hand I i ng o f Hazardous

' Laboratory and A n i m a l Waste, page VI-41) are adequate for waste
material containing ant i h i starn i nes .

S p i l l Decontamination: S p i l l cleanup Involves physical removal of the
ant 1h1stamIne, together with the carrier or vehicle used to
administer the substance. AntihIstamInes In the ester form are
quite water soluble, so that washing with water w i l l be quite
effective. Using a surfactant (with Its a l k a l i n e pH) when the
ant 1 histamlne Is present In the form of the ester may cause the
release of the o i l y free amlne base. For this reason, It Is
Important to know the composition of the antihistam1ne being
used In a specific experiment, so that one may anticipate the
proper s p i l l cleanup procedure. In the event the ant IhIstamine
Is In the free base form, the use of a good surfactant (such as
Mlcroquat or Hyamlne) w i l l make cleanup more effective. When
using water or water with surfactants, the material used for
spi l l cleanup may be flushed down the nearest floor drain. In
the event no'floor drain Is a v a i l a b l e , the s p i l l cleanup
materials must be collected and disposed of In accordance with
the NCTR Safety Manual, Section VI.H., HandlIng of Hazardous
Laboratory and A n i m a l W aste,pageVI-41.

A report of the event, containing the data outlined in the NCTR
Safety Manual, Section IV.B. ( A c c 1 d e n I a I E x_P_o s tire to Hazardous
Substances, page IV-1) w i l l be prepared by the supervisor^wTTh
cop'les sent to the NCTR Occupational Health Unit, the Principal
Investigator, the QAS office and the Safety Officer.

Workplace Monitoring: Workplace monitoring Is accomplished by w i p i n g
cotton-tipped swcbs over the surface. The cotton-tipped swobs
usually are moistened using a suitable solvent before use. The
selection of solvent rciiEt uwolt tho v a l i d a t i o n of nnalylU.al
methods for an I I h i i> i uii. 1 nc ^ by I lie Chemistry D i v i s i o n , UCTtt .
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

STOOD AND DRUG ADMJNISTRATION
1
ITO i    DATE: May 5S 1981

Project Manager0 NTP Chemical
Evaluation • I

FROM :   
» DiVo of Biometry

SUBJECT: Randomized Allocation and Rack Configuration for NTP Subchronic Studies

INTRODUCTION I
The 13-week NTP subchronic experiment is conducted in both sexes of

Fischer 344 rats and B6C3 mice. Six dosage levels (including controls) with •

12 animals per dosage level are used. Rats are housed 3 per cage and mice •

are housed 4 per cage,, The total number of animals is:

" 72 male rats
72 female rats
72 male mice
72 female mice

1
The 13-week pathology2 mortality,, and animal weight are used to estimate

the maximum tolerated dose (MTD) for the two year chronic studies,, Because

of the pathology workload capacitys not all animals will be necropsied after J

exactly 13 weeks,, Thuss the 13-week animal room body weight of an animal m

be used rather than the body weight obtained at necropsy. ™

I
1

I
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I
1 • • -RANDOM ALLOCATION

• The random allocation of animals to cages on a weight basis is

accomplished as follows for any particular species and sex. Weigh the

I animals and arrange in order from lightest to heaviest. The allocation

begins with the lighter animals and proceeds through the heavier animals.

| The automated allocation scheme based on computer generated randomized

_ cage assignments may be used. This will provide a range of lighter to

heavier animals in each cage.

I

m

e

I

1

I

I

I

I

I

HALE RATS RACK CONFIGURATION

The rack configuration for male rats is given in Figure 1 showing

cage numbers and dosage levels. The top shelf is not used. The six dosage

levels are designated by 1-6 with 1 being the controls up to 6 being the
< •

heaviest dosage level. Two rat racks per sex are utilized in order to pro-

vide 6 columns of cages. All of the 4 cages in a column receive the same

dosage level. The dosage levels have been assigned to columns at random.
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FIGURE 10 Male Rats Rack Configuration (Cage i - Dose Level

1 = 3

2 = 3

3 - 3

4 = 3

5 - 1

6 - 1

7 - 1

8 - 1

0

9 - 5

1 0 - 5

11 -5

1 2 - 5

.

0 "

«

1
1
I
I

03

13 - 2

14 - 2

1 5 - 2

1 6 - 2

e,

1 7 - 6

1 8 - 6

19 - 6

2 0 - 6

€=»

2 1 - 4

2 2 - 4

2 3 - 4

2 4 - 4

1
1
I
1

1
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'•FEMALE RATS RACK CONFIGURATION

The rack configuration for female rats is given in Figure 2 showing

cage numbers and dosage levels. The six dosage levels are designated by

1 for the controls and 7-11 for the chemical. The chemical dosage levels

may or may not be the same as those used for the male rats.

FIGURE 2. Female Rats Rack Configuration (Cage # - Dose Level #)

25 - 9

26-9

27-9

28-9

29 - 11

30 - 11

31 - 11

32 - 11

• ̂  •

33-7

'34 - 7

35 - .7

36 - 7

' ' -* "

' — '

" " - '

-.

—

37 - 8

38-8

39-8

40-8

—

41-1

42 - 1

43 - 1

44 - 1

45 - 10

46 - 10

47 - 10

48-10

—

..



"MALE'MICE RACK CONFIGURATION

The rack configuration for male mice is given in Figure 3 showing

cage numbers and dosage levels. Animals are housed 4 per cage with 3

cages per dosage level on one side of a mouse rack. The 3 cages in a

column receive the same dosage level., The dosage levels have been

assigned to columns at random. The six dosage levels are designated by

I for the controls and 12 = 16 for the chemical dosages.

FIGURE 3c Male Mice Rack Configuration: Side A
(Cage # «• Dosage Level #)

0

49 - 13

50 - 13

51 - 13

0

Q

52 - 15

53 - 15

54 - 15

^

=

55 - 1

56 - 1

57 - 1

ea

c.

58 - 16

59 - 16

60 - 16

„

61 - 12

62 - 12

63 - 12

<*•

..
64 - 14

65 - 14

66 - 14

.

c»

I
1
I
t

72 I



-6-

FEMALE MICE RACK CONFIGURATION

The rack configuration for female mice is shown in Figure 4 giving

cage numbers and dosage levels. The females are housed on the opposite

side of the rack from the males. The six dosage levels are designated by

1 for the controls and 17-21 for the chemical.. The chemical dosages for

the females may or may not be the same as for the males.

FIGURE & Female Mice Rack Configuration: Side B
(Cage # - Dosage Level #)

^

67 - 18

68 - 18

69 - 18

_

—

70 - 20

71 - 20

72 - 20

_

73 - 21

74 - 21

75 - 21

...

76 - 1

77 - 1

78 - 1

..

' ..

79 - 19

80 - 19

81 - 19

«w.

^

.
82 - 17

83 - 17

84 - 17

_.
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START-UP INFORMATION FOR NCTR EXPERIMENT 376

EXPERIMENT 5010-02 J,

I
DAY -_SUBCHRONICrpO_XYLAf1IHEll __ ' _ _ iANIMALS: Fischer 344 Rats 72 males and 72 females

" B 6 C 3 F 1 Hybrid Mice 72 males and 72 females

ALLOCATION: Rats are to be allocated 3 per cage and ear marked •
' ' M o L , a n d R o n July 2 , 1981. m

Mice are to be allocated 4per cage and ear marked B9
No L8 and R on July 8, 1981. 1
The rats and mice are to be given AW feed at time of w
allocation in order to get adjusted, to the feeder.

AH animals are to receive water from the A-Barrier |
water supply.

WEIGHTS, OBSERVATIONS. AND CAGE CHANGE SCHEDULE: 1

See attached schedule.

The technicians are to utilize the Clinical Observation
Table provided for clarification of abbreviations.

FOOD AND FOOD CONSUMPTION:

The animals are to be fed AW control feed until put on dose. m

See attached schedule. "'

tsfeeMy food consumption is to be measured.

DATA COLLECTION:

data entries are to be collected via:

EIS Terminal
1Manual Form - See form attached. •

Removal of Animals - See animal removals.

1

I

1
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ANIMAL REMOVALS;

Unschedulod - Dead and Moribund animals are to be removed as follows:

1.'Remove as "DEAD" and "MORIBUND" utilizing the EIS
terminal or the EIS manual form provided.

2. Fill out an EDCS "Single Animal Removal" form
as well.

Scheduled - Remove as "terminal":

-> 1. Use EIS terminal for the animal removal.
2. Assign CID's in the following order: N,L, and R.
3. Write earclip on back of CID cards and wrap them

to cage card.
4. Take to Pathology.
5. No EDCS single animal removal form is needed.

,* .
CID CARDS; ** •

The CID cards for this' experiment have been issued in two blocks.

. J's 1-144 have been designated for RATS and have RATS marked
the cards.

f's 145-288 have been designated for MICE.

All animals are to be taken to Pathology.

DIAGNOSTIC ANIMALS:

None.

ENVIRONMENTAL MONITORING:

1.
Date

7-8-81
7-9-81
8-5-81
9-2-81
9-3-81
10-7-81

Day

Wednesday
Thursday
Wednesday
Wednesday
Thursday
Wednesday

/ En

Bedding
5 cages

vironmental Test

& Waste
at random

X
X

X
X

Water
All bottles

X
X

X
X

Air

X

X
X

X

Specie

Rats
Mice

Rats
Mice

Racl

1-4
5

1-4
5

2. Chemistry Feed Samples

QA samples are to be collected from spares during the study when
scheduled by the Chemiitry Department.
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DOSING OF ANIMALS:

See separate Information.

1

I

I

I

I

I

I

1

Principal Investigator Program Resources, Inc.

Date Date

1
1
I
I
I
I
1
I
I



1
•General daily activities:

BASIC PROGRAM MTP SUB-CHROMIC STUDIES

A.M. and P.M. death check.
Tnp fppdors durino P.M. death chock.

"Doxy!amine"

NCTR Expt. # 376
NTP * 5010-02

g JE
*/-2-ai "
7-6-81

<i?-8-8i
§7-9-81
7-13-81
7̂-15-81
•7-16-81 '
7̂-20-81
7-22-81
f -23-81 '
-̂27-81
"7-29-81
Ttf-30-81"
Mi-J-OI
TJ-b-81
-̂6-81
V-10-81
-̂12-81
8-13-81
-̂)7-8l
H-19-81
8-20-81
gBr 24-81

• '-41
!̂-t/-8l
^-Jl-«l
1-2-81
-̂3-81
9-7-81
-̂9-8l

IB*- 10-81
9-14-81
§-16-81
*17-81
"-21-81
2̂3-81
•-24-81
2̂8-81
9-30-81
•3-1-81
§)-5-81
10-7-81
,̂ -8-81
t12'81
TCP14-81

DAY

Th
M
\\
Th
M
\\
Th
M
W
Th
M
W
Th
M
W
Th
M
W
Th
M
W
Th
M
W
Th
M
W
Th
M
W
Th
M
W
Th
M
W
Th
M
W
Th
M
W
Th
M
W

ALLOC

X

•

Holiday

AT I ON
MICE

X

ON
HA IS

X

^OSE
(-1 CE

X

H/0
RATS

X

X

X

X

X

X

X

X

X

X

X

X

X

X

+ cc
MfCE

X

X

X

- X

X

X

X

X

X

X

X

X

X

X

CC RATS

X ,

x

X

X

X

X

X

X

X

X

X

X

X

WK. ON U
RATS

1

2

3-

4

5

6

7

R

9

10

11

12

13

OSEO NT*
M 1 CK

1

2

3

4

5

6

7

8

9

10

11

12

13

Rats and mice arc to be put on pelleted feed twenty-four (24) hours before removal and far.t
ovomight before removal to Pathology. Principal Investigator is to provide separate removal

• *M-Th may be substituted with T-Fri. schedule.
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Signed \

PATHOLOGY PROTOCOL

Datti Prepared July 14, 1981

Signed:

'age i OT

Experiment No. _ Title:

Conpound Used Doxy 1 ami ne

(AssTqncd Pa

Total Animals 288 _ Sex M & F

Strain Fisher 344 (Rats); B6C3F] (Mice) Load Date ; July_J.98]__Complet ion
CI1 "3- ' ~ ~ " "CID1 s"376-0000r WCT'OOT44 ; 00145

Estimated Patholoyy Technician f^an Years

Estimated Pathology Professional Man Years
To he filled in by PSP

RECEIVING

£» Data Terminal

x Used __ Not Used

CLINICAL PATHOLOGY T.B.A.

Blood Smear: _ Collection Method: Orbital _ Other (describe)

Clin. Chem. Test Required:

Urinalysis;_

Hcmatology:

HISTOPATHOLOTiY

•">rf' ns to be Weighed

X .iver _X _ Rrain _X_Hoart __?L_Lungs ______ Spleen X__R. Kidney

X ,'hyntus _ Uterus __ Pituitary _X_R.Testis ___ L.Testis _ Ovaries

ri to be shared (List organs and division) ___

.»; Organs (List)

.v sed March 17, 1%0

L-Kidney

Adrenals



Refer to Page 3 EXP. 376 Page 2 of 3

Specific OrgansRoutine

Tra/Tyd/Esog Kdy/Adrl

Hrt/Tym/Aort Sternum

Ovary/Utrs

Vag/Cervx

Testis/Fpi

Preputial

Sem.V/Coag

Bldr/Prost

Other (Specify)

\

_Coil Ureter

_Jongue

Stomach

Eye/Hrdan ^Duodenim

Zymbal(Rat) Jejum

Muscle Ileum

Ureter Colon

Urethra Liv/GB

Bladder Lung

Vaginal Smear Bladder Inflat.

_Sple/Pan

_Subdib

_Suhl in

_Parotid

Lac ml

_Crebrtm

Crebel1 urn

Spinal Cord

Lymp Node

Penis

Mamnary

Nasal Septum

Ext. Ear Canal

Mamnary WM*

Intes. Exam*

Fixative: Routine X Other (name fixative ?< tissue)

Trinroing: Routine X Other

HIBIOTECHNOLOGY

Processing: Mice (4 hrs) X other Rats 16 nrs

(16 hrs)

Embedding: Routine Other

Sectioning: Routine __J[__ Other_

Stain: Routine Special

Data Liaison:Routine Other

* Thoso methods will ho done only through I he coordin.il.ion of a Pathologist.
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376 Page 3 of 3

- •".-.•.-• NTP NECROPSY

(Fran BOA Draft Fcb» 5D 1981, pp. 35.5 and 41»3)

Complete necropsy and fixation of following organs:

Inflate bladder and lungs of all animals
1 Gross Lesions
2 Skin (CX)
1 Handibular Lymph Node (LX)

Mammary Glands (LX)1
1 Salivary Glands (LX)
2 Thigh Muscle
2 Sciatic Nerve (CX)
1 Sternum (LX-)
2 Costochondai* Rib Junction (LX)
2 Oral Cavity
2 Larynx
2 Pharynx (CX)
1 Trachea (CX)
1 Esophagus (CX)
1 Thyroid/Parathyroids (CX)
1 Lungs/Bronchi(LX)
1 Heart/Aorta (LX)
1 Thymus (LX)
1 Stomach/Duodenum (LX)
1 Jejum (CX)
1 Ileum (CX)
2 Cecum (CX)
1 Colon (CX)
2 Tongue (CX)
1 Liver (Median, Left and Right)

Gall Bladder (Mouse Only)
Spleen (LX)
Pancreas (LX)
Kidneys (LX)

1 Adreanals (CX)
1 Urinary Bladder (LX)
2 Seminal Ves ic les
1 Prostate (CX)
1 Testes (CX)
2 Tunica Vaginal is Testis
2 Scrotal Sac
1 Ovaries (CX)
1 Uterus (CX)
1 Nasal Cavity & Trubinates (CX)
1 Brain (Frontal Cortex Basal Ganglia

Parietal Cortex/Thai ainus
Cerebellum/Pons) (CX)

1 Pituitary (CX) •• '
2 Spinal Cord (CX)
2 Eyes (CX)
1 Preputial or Cl itoral (rats only) (LX)
2 Zymbals Glands
2 Rectun (CX)
2 Mesenteric Lymph Node

1
1
I
1
1
I
I
I
I

!„ Process for microscopic evaluation
2o Process for microscopic evaluation if grossly abnormal
CX = cross section
LX = longitudinal section

so

I
1
1
1
I
1
1
I
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•i DETERMINATION OF MAXIMUM TOLERATED DOSE (MTD)

The KTD is defined as the dose which does not produce mortality or overt

toxicity or no more than a 10% body weight decrement from control animals in a

90 day study.

PROC (procedure) PROBIT may be used from the SAS (Statistical Analysis

System) to describe the proportion of animals exhibiting death or other toxic

effects expressed in probits versus the dose. If an adequate range of proportions

is obtained, w'uich provides a satisfactory fit of the probit model , PROC PROBIT

gives estimates of the doses, with confidence limits, which are predicted to

produce toxic effects in 1%, 2%, etc. of the animals.

For 90 day animal body weights, a regression analysis may be used to predict

average body weights with confidence limits as a function of dose.. If the
*

differences in body weights among doses are changing with time, it may be necessary

to use the procedure described by Johnson (J. Tox. Envir. Hlth. 7: 307-316, 1981)

to predict adult body weights.
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PHPARTMENT OF HEALTH AND HUMAN
PUBLIC HEALTH SERVICE

iFOOD AND DRUG ADMINISTRATION

0ctober ^ 198

a
M

»

V

Principal Investigator0 Experiment No. 376

Animal Sacrifice Schedule, Experiment No- 376 1
1

•

of Experiment No. 376 shall be removed from their feed and delivered to
the Pathology Necropsy room in the PM prior to their scheduled sacrifice date
is outlined on the attached animal sacrifice schedule. The animals will be fasted
from the time of food removal until sacrifice but wil'l be maintained on water ad ,A.
libitum at all times. • 1

Selected animals will be bled by oribital puncture and serum samples shall be
prepared for SGOT and SGPT determinations. Serum samples shall be refrigerated
wntil the analysis is performed, but not held more than four days. Because of
the several hours required to collect and prepare the samples, the order of
bleeding will be randomized among the different treatment groups and sexes sacri-
ficed on a given day. Animals to be selected fo«" these determinations are indi-
cated c." t.ie attached sacrifice schedule by "a," for clinical chemistry.

All animals shall be necropsied and tissues prepared for histopathological
©lamination as outlined in the protocol. Histological examination shall begin
with control animals and progress from the highest dose groups through decreasing
dose groups until a "no effect" level is reached. The remaining dose levels

be omitted from examination.
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ECP. to.

. ANIMAL SACRIFICE SCHEDULE

376 ' »;

Sacrifice
Date*

•Oct. 6. 1981

Oct. 7, 1981
-•

Oct. 8, 1-981

Oct. 9, 1981

•

Oct. 13, 1"98

Oct. 14, 198

Day

Tuesday
•

-
Wednesday

Thursday

Friday

Tuesday

Wednesday

•

Room

151

151

151.'

151

151

151

Rack

01

04

02

' 03

01

04

02

03

01

04

02

03

05

05 .

05

05

05

05

Cage
Numbers

\

5, 6, .7, 8

'41, 42 ;43 ,44

17,18,19,20.

.29,30,31,32

9,10,11,12

45,46,47,48

21,22,23,24 .

25,26,27,28

1,2,3,4; '

37,38,39,40

13,14,15,16

33,34,35,36

55,56,57

76,77,78

58,59,60

73,74,75 '.

52,53,54

70,71,72

Pathology
Code*

cc • '
cc

• cc

cc

*
•_•

cc

cc

cc .

cc

cc .

cc

cc

cc

Total
Cages

• -••4-

.4. ..

4

• 4

. 4

4

4-

4 .

4

4

4

4

3

3

3

3

3 .

3

* Indicate in cover memo Date and Time of animal removal and any specific pathology
. requirements. . •

83



376 . 05010-02

Sacrifice
Etete0

. Oct. 15,1981

Oct. 16,1981

•o •

.

•

=^=-_

Say

Thursday

•

Friday

— ' - '•

•

Koosn

°o

151

!51

•

- .

--

•

feek

05

05

05

! 05

05

05

- I

1

Sag®
takers

64,65,66

79,80,81

49,50,51 -

•• 67,68i69

•61,62-,63

82,83,84

.

• - •
„ .

0

'

[pathology
Code*

CC <" '

cc
•

cc

cc • •
. 0

.

'

0

Total
Cages

3 '

• 3 •'

3

3

3

3

•

•

-

0 Undicato in cover mem© Date and Time of animal removal and any specific pathology



Program Resources, Inc.

National Center for Toxicological Research • Jefferson, Arkansas 72079 (501) 541-4554

I

DATE

TO:

PROM:

SUBJECT:

July 21, 1981

Approved
Disapproved /

Date

Principal nvestigator:

tReviewed
Quality A irector

ESS Recap for Experiment 376
90 day Subchronic-Doxylamine Study - NTP 5013-02

Experiment 376 is being conducted, in room 151, building 5. A total of
288 animals of two species (lA-strain rats and iH-strain mice) of males
and females were automatically allocated. The rats were allocated
Thursday July 02, 1981 and dosing started Monday July 06, 1981. The mice
were allocated Wednesday July 08, 1981 and dosing started Wednesday July
15, 1981. Feed consumption will be recorded once a week for 13 weeks.

The dead or moribund animals wil.\ be removed with disposition Pathology
(Histology) . The animals living until >;he 90 day sacrifice will be
removed as terminal with disposition Pathology (Histology) .

ATTACHMENT A: RACK CONFIGURATION

ATTACHMENT B: TREATMENT TABLE DEFINITION

ATTACHMENT C: ANIMAL ROOM SCHEDULE

85



r

A T T A C H M E N T A

THE INDIVIDUAL CAGE BLOCK INCLUDES START DATE
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TREATMENT DOSE
CODE

COMPOUND

iXPERIMENT 376

UNITS SEX/SPECIES OF NOo OF ANIMALS/
CAGES CAGE-TOTAL CAGE

©01 AW

002 GR

©03 CI

©04 CX

005 m

©06 FG

007 AW

. "»8 GG

009 GR

010 . DM

Oil DQ '

012 DO

Control meal
•b gthanol

Do xyi amine

Do xyl amine

Dosylamine

Bosyl amine

Bosylamine

Control meal
* Ethanol

Do xyl amine

Do xyl amine

Dosyl amine

Bo ssyl amine

Bosyl amine

V

©

162

405

1012

2530

6325.

0

80

162

325

750

1500

S3 a F/Rats .

M fi F/Rats

M S F/Rats

• M & F/Rats

M & F/Rats

M fi F/Rats

M S F/Mice

°i fi F/Mice

M 6 F/Mice

M 6 F/Mice

M & F/Mice

M 6 F/Mice

8

8

8

8

8

8

Tf

6

3

©

6

6

6

36

3=

3=

3=

3=

3=

3=

1

4=

4=

4=

4=

4-

4=

1

•24

•24

'24

•24

24

•24

,44 TOTAL

24

2 I

24

24

24

24

44 TOTAL

288 GRAND
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REMOVALS

CARDS:

Ctoscheduled <= •Dead and Moribund'animals are to be removed as follows

VRemove as "DEAD" and ^MORIBUND00 utilizing the
terminal or the 113 manual form provided.

out an EDCS ^Single Animal Removal00 fora

lehedulcd - Remove as "'terminal";

cards.-

EIS terminal for the animal removal«
Assign CID's in the following order: N ,L 9 and R.

Do Write earclip on back of CID cards and wrap them
to cage card.

^lo Take to Pathology. " -.
So Mo EDCS single animal removal form is needed.

i cards for this; experiment have been issued In two blocks,

have been designated for RATS and have RATS marked

(3°s 145-288 have been designated, for MICE.' "

All fmi'nals are t© be taken to Pathology.

(DIAGNOSTIC ANIMALS; ' '•

feMYIRDNMENTAL MONITORING;

7=8-81
7°§~81

Wednesday
Thursday
Wednesday
Wednesday
Thursday
Wednesday

Eivlronmental Test

& Waste
eages at random ' t

8

E

Chemistry Feed Samples

bottles

(§A samples are to be collected from spares during the study when
scheduled by the Chemistry Department.



* DOSING OF ANIMALS;

See separate Information.

Inv*i.'ti gator Program Resources, Inc.

Date Date

95



LOCATION DIRECTORY

Location of Specimens, Data, and Supporting Documents:

I
I
i

The final repository for the original copy of the final report and -
microfiche copies of the protocol, its amendments and support documents, A
plus copies of animal husbandry logs, diet preparation records, and *
memoranda or other records related to the conduct of the experiment
and preparation of the final report will be in the Quality Assurance •
Staff area, presently Building 15, Room 104. Analytical chemistry p,
records and laboratory notebooks are stored in the Analytical Methods
Branch area, currently Building 51, Rooms 113 and 122. Diagnostic
records are stored in the Division of Microbiological Services, Build-
ing 60. Animal room temperatures and humidity records are in the
Division of Facilities and Engineering and Maintenance storage area in
the basement of Building 85. Pathology blocks and slides are stored
in Building 5B, Room 130. Gross and microscopic opscan forms are
stored within the Building 5 Computer Center adjacent to the data veri-
fication area. Computer storage of data is within the TOMS data base. «
Experimental files, including copies of reports requested in the pro- •
tocol, are filed under the NTP or NCTR experiment number specified in w

the protocol and are located in the Office of Scientific Intelligence,
Building 13. This is also the location of SOPs and direction for
procedures used to support this and other similar NTP studies.

I

I

I

i
I
i
i
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PRI Program Resources, Inc.
National Center for Toxicological Research
Jefferson, Arkansas 72079

DATE. January 7. 1982

TO. 
Principal Investigator

FROM: 

SUBJECT: Pathology Summary Report on Doxylamine
and Tripelennamine

A. Doxy1 amine - Repeated Dose Study - Experiment 359

The study was terminated in mid April 1981. 36 each male and female rats
and 36 each male and female mice were used in this study. Dose levels were from
0 to 2,000 ppm. All of the animals survived the entire study period. Treatment
related lesions were identified on liver in both species. Rat livers exhibited
various degrees of hepatic vacuolization where as the mouse livers exhibited
small necrotic lesions. No other lesions related to the treatment were
recognized.

Subchronic Study - Experiment 376

The study was terminated in mid October, 1981. 72 each male and female rats
and 72 each male and female mice were used. Dose levels were from 0 to 6.325
ppm in rats and 0 to 1,500 ppm in mice.

All of the animals survived the entire study period. In rats, treatment
related lesions were identified in livers and parotid salivary glands. Rat
livers exhibited various severe degrees of hepatic vacuolization and/or fatty
changes. The lesions were more severe in males than females.

Rat parotid salivary glands showed marked cytomegaly with basophilic and
coarsely granulated or vacuolated cytoplasm. The glands were severely diffusely
affected in the high doses but less severely affected in the lower dose.

In mice, treatment related lesions were identified only in liver as hepatic
cytomegaly and karyomegaly. No obvious difference was noted between the males
and females.

B. Tripelennamine - Repeated Dose Study - Experiment 369

The study was terminated in mid May, 1981. Dose levels were from 0 to 6,000
ppm in rats and 0 to 2,400 ppm in mice.

Rats - All 12 rats in the highest dose died between 7 to 13 days of
treatment. Treatment related lesions were identified as thymic cortical atrophy
and hepatocellular atrophy in the highest dose group and hepatic vacuolization
in the lower dose groups.

Animal Care/Diet Preparation T.D.M.S. Pathology Occupational Health Unit A.D.P.
501-5414554 501-541-4595 501-5414401 Q^ 501-5414333 501-5414393



January 7 . 1982
Page two

Mice - All of the animals survived the entire study period. The only treat-
ment related lesions were identified in the liver as small foci of hepatic
necrosis.

Subchronic Study - Experiment 379

The study was terminated in November, 1981„ Dose levels were from 0 to
2,400 ppm in rats and 0 to 4,800 ppm in mice.

2 rats of the high dose levels did not survive until the termination of the
study.

Histopathologic examinations have not been completed for the study. How-
ever, treatment related lesions have been identified in the liver, parotid sali-
vary glands and bronchial mucosa in the highest dose level group of rats, and
liver and parotid salivary glands in the highest dose level group of mice. They
are summarized as follows:

Rats - Livers exhibited moderate degree of hepatic vacuolization and/or
fatty change. However, the liver atrophy nor thymic cortical as observed in
6,000 ppm dose level of repeated dose study were not observed in this study.

Parotid salivary glands exhibited mild to severe cytomegaly with basophilic
and coarsely granulated or vacuolated cytoplasm as seen in Doxylamine Repeated .^
Dose Study. •

'3|,
Bronchial epithelia exhibited severe degree of vacuolar degeneration of the

mucosa. m

Mice - the liver was affected by mild to moderate cytomegaly and karyomegaly
in the highest dose. —.

The parotid salivary glands were affected by increasing incidence of indi- P
vidual cell necrosis which appeared to be more severe than the regular individ-
ual cell necrosis due to normal cell turnover in the glands of this strain of ||
mice.

Pathology Services Project

/ar
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PATHOLOGY REPORT

90-DAY SUBCHROH1C TOXICITY STUDY - DOXYLAMINE

The following represents a tabulation of gross and microscopic findings

from 144 Fischer 344 rats and 144 BsC-sFi mice. In each species 72 males

and 72 females were given various doses of Doxylamine in the feed for 90 days.

Dose levels for each group of 12 males and 12 females were: control, 162, 405,

1012, 2530 and 6325 ppm in rats, and control, 80, 162, 325, 750 and 1500 ppm in

mice.

Complete necropsies were performed on all animals. Microscopic examination

was performed on control animals and those in the highest dose group in accord-

ance with the Basic Ordering Agreement.

Tissues were fixed in Bouin's solution for 18-24 hours, processed in an

Autotechm'con and embedded in paraffin. Sections were cut at 6 ym and stained

with hematoxylin and eosin. An occasional tissue or organ is missing for tech-

nical reasons.

In the highest dose group, treatment-related lesions were identified in the

liver and parotid salivary gland in rats and only the liver in mice. Hence the

liver was examined microscopically in all animals of each species. The parotid

salivary gland had treatment-related lesions in the second highest dose group

(2,530 ppm) and no treatment-related lesions showed in the third highest dose

group. The 2 lowest doses were not examined histologically. Some tissues not

specified for examination were inadvertently submitted to the pathologist.

These included lung, kidney, spleen, pancreas, preputial gland and mammary gland

in the lower dose group. They also received histopathologic examination. Only

those with positive findings were included in the tables.
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Patholotjy Report - 90-day Subclironic Toxicity Study - Doxy1 aminc

RESULTS.

Gross lesions and day of sacrifice are tabulated in Table 1 for rats and

Table 3 for mice. Microscopic lesions are presented in Table 2 for rats and

Table 4 for mice.

RATS

All rats survived until the termination of the study. Microscopic lesions

which appeared to be compound-related were:

1. Liver

The liver lesions consisted of severe fatty change in the two

highest dose groups. The fatty change in this study was

characterized by many medium-si zed vacuoles in the cytoplasm

around the nucleus which severely distended the cytoplasm. The

lesions occupied all except the periphery of the hepatic lobule.

The nature of the lesions was suggestive of severe progressive

change. The lower dose groups or milder fatty change and

hepatic cytoplasmic vacuolization was characterized by slightly

enlarged hepatocytes with either granular amphophilic or regular

eosinophilic cytoplasm containing numerous small vacuoles dis-

persed throughout the cytoplasm. The hepatic lesions were

more severe in males than in females. Only the two lowest dose

groups in males and 3 lowest dose groups in females did not

contain lesions.



-3-

Patholgcjy Report - 90-day Subchrom'c Toxicity Study - Doxylannnc

2. Parotid Salivary Gland

Marked cytomegaly with basophilic and coarsely granular or

vacuolated cytoplasm occurred in rat parotid salivary glands.

The glands were severely affected diffusely in the high dose

group but less severely affected diffusely in the lower dose

groups.

MICE

Treatment-related lesions were identified in the liver. They varied in

nature. The lesions consisted of hepatic cell cytomegaly or karyomegaly which

were in varying degree from mild to severe. The lesions were more severe in the

;...,.....higher dose grr;..̂  and very subtle in the lower dose group. Only the females in
• v. • • >;-:< -
%'' ' £-*\:r- ••••
, the.Ylowest dos<-~'.>)r6up did not have treatment-related lesions. In contrast, the

':-7 ;• prevalence of a mild degree of hepatic cell necrosis was approximately constant

:~.-; •"'Irrespective of dose. ""In only three animals was it extensive, one of them in

•-_ -!v- the highest dose group and two in lower dose groups.

r ; Hepatic cell cytomegaly and/or karyomegaly and hepatic cell necrosis ap-

. -i^arod to l>e ̂nse-related. They were present in approximately equal prevalence
.:r

tiiu degree in both sexes except females in the lowest dose group were unaf-

fected.
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Pathology Report - 90-ddy Subchronic Toxicity Study - Doxylann'ne

SUMMARY

Lesions attributable to Doxylamine were found in the liver and parotid

salivary glands in male and female rats. The lesions consisted of fatty change

or hepatic cell vacuolization in the males of the 3 highest dose groups and in

females of the 2 highest dose groups. Marked cytomegaly of the acinar cells of

the parotid salivary gland was found in both sexes of the 2 highest dose groups.

Compound related lesions were also observed in mice. The lesions consisted

of hepatic cell cytomegaly or karyomegaly and hepatic cell necrosis.

The microscopic change in salivary glands is unusual. In seeking an

interpretation of it, Dr. Bernard Tandler, School of Dentistry, Case Western

Reserve University, was consulted on June 28 and 29, 1982 (see attached summary

of consultants comuents).

From that consultation it is clear that normal rat parotids contain occa-

sional small patches of acinar cells of increased size and contain basophilic,

cytoplasmic granularity which was recorded as "cytomegaly, focal" in our control

and low dose groups. However, interpretation of the diffuse, apparently

treatment- related lesions in our high dose group is also presumptive since many

factors such as chemical, time since eating, fixation, processing artifact, can

be contributed to the morphological changes.

Pathologist
Pathology Services Project
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LEGEND FOR TABLES

NGL = no gross lesions observed

X = organ present

0 = required organ not observed

- = organ not present

+ = lesions present but not graded

1 = minimal

2 = mi ld

2D = mild & diffuse

2F = rnild and focal

3 = moderate

3D = moderate & diffuse

4 = severe

4D = severe & diffuse
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TABLE 1

OBSERVATIONS AT NECROPSY OF T344 RATS IN 90-DAY
SUBCIIRONIC TOXICITY STUDY OF DOXYLAUINE

IDENTITY DAYS ON
DOSAGE SEX OF ANIMAL GROSS OBSERVATIONS EXPERIMENT

0 ppm M 1-12 NGL 92
102 ppm M 109-120 NGL 95
405 ppm M 73-74 ' NGL 94

75 There was an 8mm 94
reddish hard mass
protruding above the
capsular surface

76-84 NGL 94
1,012 ppm M 85-96 NGL 94
2,530 ppm M 37 NGL 93

38-48 The liver is yellow 93
6,325 ppm M 13 NGL 92

14-15 The liver is yellow 92
16-20 •' NGL 92
21 There was an 8mm soft 92

.- reddish mass protruding
above the capsular
surface

22-24 NGL 92

0 ppm F 25-30 NGL 92
31 There was a 12mm 92

yellow mass in the
peritoneum

162 ppm F 121-132 NGL 95
405 ppm F 133-141 NGL 95

142 There was a 12mm 95
grey subcutaneous
mass at the left
side of the neck
area

143-144 95
1,012 F 97-108 NGL 94
2,530 F 61-72 NGL 93
6,325 F 49-56 The l i ve r was 93

yellowish
57 The liver was 93

enlarged and
yellowish

58-60 The liver was yellow 93
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TABLE 3

I
DOSAGE

0 ppin
80 ppni

162 ppm
325 ppni
750 ppm

1,500 ppin

OBSERVATIONS AT NECROPSY OF B6C3F]. MICE IN
90-DAY SUI3CHRONIC TOX1CITY STUDY OF DOXYLAMINE

SEX

M
M
M
M
M
M

IDENTITY
OF ANIMAL

145-156
253-264
217-228
229-240
181-192
157-168

GROSS OBSERVATIONS

NGL
NGL
NGL
NGL
NGL
NGL

DAYS ON
EXPERIMENT

90
93

'92
92
91
90

0 ppm
80 ppm

162 ppni
•325 ppm
750 ppm

1,500 ppm

F
F
F
F
F
F

169-180
227-288
265-276
241-252
193-204
205-216

NGL
NGL
NGL
NGL
NGL
NGL

90
93
93
92
91
91
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