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SUMMARY

10-28-81

06-06-82

0.1-04-83
HAZARDS

e-.
Th;hs· contr.act was designed to assess nine selected chemicals for their

potential to cause adverse reproductive effects in the mouse, by means of a

peri natal/postnatal eval uati on. The experimental wort was di vi ded into three

phases (designated as experimental blocks).' Within each block, three chemi-
. ,

cal s were eval uated. simul taneously usi ng a shared vehi cl e control. group in an

initial. maximum tolerated dose (MTD) phase and a subsequent reproductive

screenr:rhe chemicals analyzed within each block are presented below:

Experime~tal BlI
Block;; Project Initiation Tennination Chemicals Evaluated

~ -....;",;..;....;;..,.;;;,..;.-.;....._.....;..;;.;....-.;.;...;;..;;...;..;.;. ----...;..;";,,,;;.;---.;;...;;..;...;....;;...;;;.....;;..;;;..;.~---

1 0107-A MTD: 10-28-81 11-12-81 Sodi urn Sel eni te
; Repro: 12-07 -81 12-25-81 Ethyl ene Thi ourea

2-(2-Butoxyethoxy) Ethanol

II

III

0107-8 MTD: 01-04-82 01-19-82 Ethyl ene Glycol Diethyl Ether
Repro: 06-21~82 07-09-82 Diethylene Glycol Monoethyl Ether

Triethylene Glycol

0107-C MTD: 02-14-82 03-02-82 Aniline
Repro: 05-17-82 06-06-82 p-Ni troanil i ne

N,N-Dimethylaniline
Diethylene Glycol Monoethyl Ether*

*MT~ phase.only - based.on results of Block II MTD phase additional testing of
thls chemlcal was requlred and was conducted concurrently with the MTD phase
for Block III; a separate control group was used for this chemical. The
reproductive screen for this chemical was conducted with the second block of
chemicals.

-1-
A Subsidiary of Dynamac International, Inc.



An initial MTD phase was conducted for each block of chemicals in order
to establish dose levels for the subsequent reproductive screen. Each com­
pound was admi ni stered by gavage, once dai ly, for ei ght consecuti ve days to
separate groups of ten female CD-1 mice at five dose levels specified by the

sponsor.

During each treatment period,. the mice were observed twice daily for

general health, mortality, and pharrnacotoxic signs. Body weights were

measured on Days 1, .8, 12, and 16.

Based-on the results of the MTD testing, the following dose levels were
selected for use in the reproductive screens:

Experimenta1
. Block

I

LI

III

Chemi cal

Sodium Selenite
Ethylene Thiourea
2-(2-Butoxyethoxy) Ethanol

Ethylene Glycol Diethyl Ether
Diethylene Glycol Monoethyl Ether
Triethylene Glycol

Aniline
.p-Ni troanil i ne
N,N-Dimethylaniline

Dose Level
(mg/kg/day)

3.5
100
500

2955
5500

11270

560
1200

365

Within each block, the MTD of each chemical, suspended in the appropriate
vehi c1 e, was admi ni stered once daily by gavage to a group of 50 timed-pregnant
CD-1 mice .during Day 7 through Day 14 of gestation. A fourth group of 50 mice
received only the vehicle and served as a control group. Following dosing,
the mice were allowed to deliver their litters. Terminal sacrifice of dams
and litters .were performed on Day 4 postpartum. Females that did not produce
litters by Day 23 of, presumed gestation were sacrificed, nec'ropsied, and non­
gravid uteri treated with 10% sodium sulfide to determine the prior existence
of a pregnant state.

The vari ab1 es used to eval uate the reproducti ve hazardpotenti al of each
block of chemicals were: maternal body weights (measured upon receipt, on
Days 7 and 18 of gestation and at study termination), and body weight changes
(Day IS-Day 7); maternal mortality and signs of toxicity (observed twice
daily); physical examinations (conducted at each body weight interval); pup

BLl #0107-A -2-



counts, litter weights, and pup weights (recorded at birth and on Day 3 post­

partum);and offspring viability from.birth to Day 3 postpartum.

The resul ts of the reproducti ve screens are summari zed as follows:

• Experimental Block I - Gestational treatment (Days 7-14) of timed­

pregnant CD-1 mi ce wi th sodi urn sel enite, ethyl ene thi ourea·, or

2-(2-butoxyethoxy) ethanol did not adversely affect the survival or

gestational weight gain of the dams, or birth weight, weight gain,

or viability of the F1 generation through the first thr"ee post­

partum d~ys.

• Experimental Block II - Gestational treatment with ethylene glycol

diethyl ether adversely affected reproductive outcome. Feto­

toxicity was characterized by increased frequencies of de.ad and

resorbed 1i tters, decreased offspri ng vi ab.i 1i ty and reduced pup

weights. This chemical was also noted to be slightly toxic to

maternal animal s. Treatment with di ethyl ene glycolmonoethyl ether

and triethylene" glycol did not. adversely affect reproductive out­

come. Diethylene glycol monoethyl ether was considered to be

slightly toxi c to materna-l animal s based on the mortal i ty' whi ch

occurred in this group during dosing.

• Experimental Block III - Gestational treatment with p-nitroanil ine

adversely affected maternal survival, gestational weight gain, the

ability of the dams to produce viable litters, and survival of the

F1 generation through the first three postpartum days. Treatment

with anil i ne had no apparent effect on the dams I abil i ty to produce

live litters; however, offspring viability through the first three

postpartum days was significantly lower than that of the control

group. In addition, statistically significant reductions in birth

weight and weight gain were seen in the aniline-treated litters.

Treatment with N,N-dimethylaniline had no adverse effects on

survival or weight gain of the dams, or birth weight, weight gain,

or viability of the F1 generation through the first three

postpartum days.

BLI #Ol07-A -3-



EXPERIMENTAL ~lETHODS - MTD PHASE
BLOCK I (BLI Project #0107-A)

Test Articles

Samples of the three chemicals to be evaluated in this study were received from
the sponsor on October 20, 1981. Information pertaini.ng to the receipt and identi­

fication of the test articles is given below:

Chemi cal Container Amount
Name BRL No. Physical Description Description Received

Sodium selenite 430 White crystalline solid White plastic jar 500 9
Ethylene thiourea 432 White crystal 1ine soli d Amber bottle 500 9
2- (2-butoxyethoxy)-

ethanol 431 Flammable liquid Amber bottle 500 9

The samples were stored in the dark at room temperature in the containers in
which they were received. All data which. characterize the test articles with
respect. to identity, strength, purity, composition, and stability under conditions
of use are retai ned by the sponsor. For dosi ng purposes, the purity of e.aCh com­
pound was assumed to be 100%. The test arti cl es were used" dai ly from October 28
through November 4,1981. Water was used as the vehicle. All unused compounds
remaining at the end of the MTO phase were retained under appropriate storage
condoiti ons for use in the reproducti ve screen.

Test Animals and Husbandry

A total of 196 virgin female specific pathogen free (SPF) CO-1 albino mice were
obtained from Charles River Breeding Laboratories, Inc. (Portage, Michigan) on
October 21, 1981 for use in this study. The mice were 64 days of age (birth date ­
August 18, 1981) at the time of receipt. Upon recei pt, all animal s were i ndi­
vidually examined for general physical condition and body weights were measured
(range of 20.1 to 30.0 g). This strain of mouse was selected as the test system at
the request of the sponsor; females were used because only females were to be
exposed in the subsequent reproductive phase of the study.

Th~ mice were housed, five per cage, in suspended polycarbonate cages with
San-i-cel® bedding (L.F. Klein, Baltimore, Maryland). Cages were sanitized and
fresh bedding was supplied once during the study. Purina® Certified Rodent Chow®
#5002 (Lot No. May 6 811H) and fresh water were available ad libitum. The mice were

BLI #0107-A -4-



maintained on a 12,..hour light/dark cycle in a temperature controlled room (22t3°C)1

with 10-15 room air changes per hour.

Prior to study initiation, the mice were quarantined for seven days in the room

in which" the study was to be conducted. During this period, observations were

performed, twice da,ily for morta.lity and general physical appearance.

Assignment to Treatment Groups

Based on the observations conducted during quarantine, 160 clinically

acceptable mice were randomly assigned to treatment groups, using a computer­

generated random ,number tabl e, as follows:

Group No. of Dose Level
No. Animals Treatment (mg/kg/day) Color Code

1 10 Vehicle Control (water) Whi teo

2 10 Sodium selenite (BRL 430) 2.5 Dark Blue
3 10 Sodi urn selenite (BRL 430) 5.0 Yellow
4 10 Sodium sel eni te (BRL 430) 10.0 Red
5 10 Sodi urn selenite (BRL 430) 20.0 Orange
6. 10 Sodium selenite (BRL 430) 40.0 Light Green
7 ' 10' Ethyl ene ·thiourea (BRL 432) 75.0 Grey
8 10 Ethylene thi ourea (BRL 432) 150.0 Light Blue
9 10 Ethyl ene thiourea (BRL 432) 300.0 Gold

10 10 Ethylene thiourea (BRL 432) 600.0 Ivory
11 10 Ethyl ene thiourea (BRL 432) 1200.0 Pink
12 10 2-(2-butoxyethoxy) ethanol (BRL 431) 125.0 Green
13 10 2-(2-butoxyethoxy) ethanol (BRL 431) 250.0 Copper
14 10 2-(2-butoxyethoxy) ethanol (BRL 431) 500.0 Blue w/white stripe
15 10 2-(2-butoxyethoxy) ethanol (BRL 431) 1000.0 Red w/white stripe
16 10 2-(2-butoxyethoxy) ethanol (BRL 431) 2000.0 Green w/white stripe

Each animal received a unique, six-digit, permanent identification number and toe
clipping was performed for identification purposes. The toe clip consisted of the

last three digits of the permanent animal number. The remaining digits were omitted

from the toe cl i p, si nce the fi rst two di gits (81) indi cated the year of study
initiation, and the third digit (5) was the same for all animals' on study. The toe

clipping code is illustrated in Figure 1. In addition, each group of five

1Temperatures outside the given range were reported on various occasions
throughout the study, and adjustments were made to correct the problem. A
record of the frequency and duration of the temperature deviations was
maintained in the project log book. This variation was not considered to
have affected the outcome of the study.

BLl #0107-A -5-



mice was assigned a color-coded card which displayed the corresponding project
number, individual animal numbers (six digits), treatment group, and dosage
1evel •

Test Article Preparation and Administration

Each test arti cl e was suspended in water at a concentrati on whi ch pro­
vided the proper amount of test compound to the animals at each dose level.
For each test arti cl e, appropri ate amounts of the compound were wei ghedon a
Mettler H33AR® pan balance .(accurate to 0.1 mg). Water was then added and the
resulting test article/vehicle admixture was mixed for five minutes or until
suspended on a Corning® magnetic stirrer. The dosing mixtures were prepared
at study initiation and were stored refrigerated in glass beakers throughout
the study, except when in use.

The test article/vehicle admixtures were administered orally by gavage,
once daily, for eight consecutive days. Oral presentation via intubation was
sel ected as the route of admi ni strati?n at the re.quest of the sponsor. Each
animal received the appropriate dose level of the designated. compound at a

constant dosing volume of 10.0 ml/kg of .body weight. The dosing mixtures were
thoroughly agitated just prior to and continually during dosing~ Mi~e in
Group 1 received only water at a constant volume of 10.0 ml/kg of body. weight
and served as the common control group for the three compounds being evalu­
afed. All test arti cl e/vehi cl e admi xtures remai ni ng at the end of the treat­
ment period were retained refrigerated at the request of the sponsor for
possible future analysis.

Observations

During the dosing period (Day 1 through 8), animals were observed twice
daily for signs of toxicity. The first observation was conducted approxi­
mately one hour following administration of the test article, and the second,
at least five hours later. In addition, mortality checks were performed once
in the morning (prior to dosing) and again in the afternoon. All animals
which succumbed during the dosing phase were opened and examined in order to
ascertain if death was due to the toxicity of the test chemical or due to
dosing technique. The following criteria were used in determining dosing
error deaths: 1) compound in the thoracic cavity; 2) compound in the lungs;

BLI #0107-A -6-



and/or 3) a hole in the esophagus. All other deaths were assumed to be treat­

ment related. Observations for signs of toxicity and mortality were performed

twice daily (morning and afternoon) on Days 9 through 15 and once (morning) on

Day 16 prior to termi'nal sacri fice. Body weights were measured at study

initiation (Day 1), Day 52 of dosing, on the last day of dosing (Day 8), and

at termination (Day 16). Body weight changes were calculated for each animal

for each interval beyond the initial (Day 1) weight; i.e., (Xt-xi) where xi is

the initial weight and xt is the weight a·t time t. In· addition, physical

examinations were performed at each body weight interval.

Termi na ti on

All surviving mice were sacrificed by carbon dioxide asphyxiation follow­

ing the collection of terminal body weights on Day 16 of the study. No

necropsy exami nati ons were performed and the carcasses \'/ere inci nerated.

Statistical Analysis

For each treatment group, means and standard devi ati ons. were cal cul ated

for all body weight data (Days 1, 5, 8, 16, and weight change~for each inter­

val beyond the Day 1 weight). Multiple t-tests3 were performed and are pro­

vided only as a means of highlighting weight differences. A notation of s+ or

s- in the tables of this report indicates that the mean value is statistically

higher (s+) or lower (s-) than the respective control value at p<0.05.

The two factors used in estimating the MTD were compound-rel ated mor­

tality and body weight. The following. formula was utilized for calculating

the wei ght di fferenti al between each treated group and the control group and

provided an aid for estimating the MTD:

0% > (Final T BW - Final C BW X 100) > -10%
Final C BW

Where T=treated, C=control, and BW=mean body weight.

2Deviation from protocol - body weights were inadvertently measured on Day 5
instead of Day 4.

3Snedecor, G.W. and Cochran, W.G., Statistical Methods, Iowa State University
Press, Ames, Iowa 10:258-268, 1967.

BLI #0107-A -7-



RESULTS - MTD PHASE

BLOCK I (BLI Project #0107-A)

Body weights were inadvertently not measured at the correct interval s

during the study. The protocol (issued October 14, 1981l stated .that .weights

were to be taken upon animal receipt, at study initiation (Day ll,on Day 4 of

dosing, on the last day of dosing (Day 8), and at termination (Day 16) •. Due

to an error in project scheduling, weights were taken on. DayS of dosing

rather than Day 4. Correspondence from the sponsor (dated November 16, 1981)

indicated that the body weight interval s given in the protocol were incorrect,

and that weights should have been measured upon animal receipt, at study

initiation (Day 1), on the last day of dosing (Day 8), on the fourth day after

dosing (Day 12), and at termination (Day 16). All references to body weight

interval s in the text and tables of this report refer to the interval s as

given in the protocol issued October 14, 1981.

The results for each chemi cal eval uate.d are di scussed below.

Sodium, Selenite (BRL No. 430)

Mortality - The.-cumulative mortality which occurred during the study in mice

treated with sodium selenite is presented below. The percentage of death

which was attributed to technical errors made during dosing procedures is also

indicated.

Dose Level Total Dosing Error
Group (mg/kg/day) t~orta1i ty (% ) t~orta1ity (%)

1 o (Control) 10 0
2 2.5 0 0
3 5.0 70 20
4 10.0 70 0
5 20.0 100 0
6 40.0 100 0

Mortality data are presented by study day in Table 1. All deaths

occurred during the dosing phase. Mortality reached 100% in Groups 5 and 6 by

treatment Days 4 and 2, respectively.

Pharmacotoxic Signs - Pharmacotoxic signs observed during the experiment

(Days 1 through 16) were recorded with respect to nature, onset, and duration

of each. The signs observed were those which are commonly seen prior to

death. Lethargy and/or hypoacti vity were the most frequentl y observed si gns

BLI #0107-A -8-



of toxicity and were occasionally. accompanied by ataxia (one Group 3 animal),
gasping (one Group 4 and one Group 6 animal), tremors (one Group 5 animal), or
prostration (one Group 6 animal). Disorientation (characterized by slow,
wandering. movements around cage with apparent loss of proper bearings) was
seen only in mice from Groups 5 and 6 (incidences of 1 and 2, respectively).
The number of animals per group which exhibited anyone or more of the above­
described signs is shown below, along with the number of those affected· which
subsequently died or showed a complete recovery.

Dose Level Number Subsequent Subsequent
Group (mg/kg/day) Affected Deaths Recoveries

.1 o (Control) 1/10 0/1 1/1
2 2.5 0/10
3 5.0 1/10 1/1 0/1
4 10.0 3/10 3/3 0/3
5 20.0 2/10 2/2 0/2
6 40.0 3/10 3/3· 0/3

All animal s which survived the treatment peri od remai ned normal throughout the
post-dosing phase of the study.

Physical examinations. were conducted at each body weight interval
(Days 1,5, 8, and 16). All mice examined were normal with the exception of
Anima1 No.' 815487 (Group 2), whi ch was noted to have a 4 nm ti ssue mass behi nd
the left ear at the Day 16 exam.

30dyWeights - Mean body weights (Days·1, 5,8, and 16) and mean body weight
changes for each interval beyond Day 1 are presented in Table 2.

All groups (including the control) showed a net loss in body weight dur­
ing the dosing interval (Days 1 through 8). No' statistical differences

between treated and control group values were noted. Body weight data were
not available for the 20.0 and 40.0 mg/kg/day dose levels after Day 1 due to
the early mortality which occurred in these groups. The weight differentials
(% change in mean weight) between each treated group and the control group at
Day 16 are shown below:

Dose Level Weight
Group (mg/kg/day) Differential* (%)

2 2.5 0.0
3 5.0 -6.2
4 10.0 -4.0
5 20.0
6 40.0

*Relat1ve to control (Group 1) value

BLI #0107-A -9-



MTD Determination - Based on the lethality, body weight, and pharmacotoxic
sign data, it was recommended that 2.5 mg/kg/day be considered the MTD for
this chemical to be used in the reproductive phase. Although this dose did
not produce a significant weight loss when compared to the controls at the end
of the study, 50% of the animals at the next higher dose (5.0 mg/kg) died from
compound-related causes, and a dose of 10.0 mg/kg/day killed 70% of the
animals. Following consultation with the sponsor, a dose level of
3.5 mg/kg/day was selected for use in the reproductive screen.

Ethylene Thiourea (BRL No. 432)

It was observed duri ng dosi ng procedures that thi s chemi cal 'Has not com-
. pletely soluble in water and was difficult to keep in su~pension. The test
article/vehicle admixtures were vigorously stirred throughout dosing in· an
attempt to keep the compound in a suspended state; however, in the mixtures
being administered to Groups 8 through 11, the compound immediately fen out
of solution upon· cessation of stirring. The. two highest dose levels (600.0
and 1200.0 mg/kg) were flocculent, and difficulty was encountered in pushing
the full amount of the suspensi on out of the. syri nge barrel; the animals in
these two groups may not have recei ved the ful t complement of the. test
article.

Mortality- The cumulative mortality which occurred during the study in mice
treated with ethylene thiourea is presented on the following page. The per­
centage of death which was attributed to technical errors made during dosing
procedures is also indicated.

Dose Level Total Dos i ng Erro r
Group (mg/kg/day) r~ortal ity (% ) r~ortal ity (%)

1 o (Control) 10 0
7 75.0 10 10
8 150.0 50 10
9 300.0 70 30

10 600.0 0 0
11 1200.0 0 0

Mortality data are presented by study day in Table 1. All deaths occurred
during the dosing phase (Days 1 through 8). The absence of mortality in two
highest dose levels (600.0 and 1200.0 mg/kg/day) supports the hypothesis that
these mice were not receiving the proper dose of the compound due ~o the
difficulty encountered in maintaining a homogeneous test article/vehicle
admixture.

BLI #0107-A -10-



Pharmacotoxic Signs - Pharmacotoxic signs observed during the experiment
(Days 1 through 16) were recorded with respect to nature~ onset, and duration

of each. Lethargy and/or hypoacti vity were the most consi stently noted si gns
of toxicity. All mice receiving the compound. at a dose level' of

,300.0 mg/kg/day were noted to be hypoactive at the 5-hour post-dosing, obser­
vation on Day 3. Lethargy/hypoactiv;ty were .occasionally accompanied by diS­

orientation (one Group 7 animal), paralysis (one Group 8 animal) or hunched
posture, salivation, .lab'ored breathing, and squinted eyes ,(all observed in a

single Group 9 animal). No signs of toxicity were, seen in any of the mice

from Groups 10 and 11. The number of animals per group which exhibited any

one or more of the above-described signs is shown below, along with the number

of those affected which subsequently died or showed a complete recovery.

Dose Level Number Subsequent' Subsequent
Group (mg/kg/day) Affected Deaths Recoveries

1 o (Control) 1/10, a/I . 1/1
7 75.0 1/10 1/11 0/1
8 150.0 3/10 2/3

2
1/3

9 300.0 9/10. 6/9 3/9
,10 600.0 0/10
11 1200.0 0/10

1The cause of death was attributed to dosing error rather than toxicity .
. 2The cause of death for 3 of the 6 mice which subsequently died was

attri buted to dosi ng error rather than" toxi ci ty ..

All animals which survived the treatment period remained normal throughout the
post-dosing period.

No abnormal i ti es were observed in any of the mice duri ng the physical
examinations on Days 1, 5, 8, and 16.

Body Weights - Mean body weights (Days 1, 5, 8, and 16) and mean body weight
changes for each interval beyond Day 1 are presented in Table 2.

Statistical comparison of each of thesa groups with the control animals
revealed some elevated test animal weights. Interpretation of these data are

complicated by mortality and the biological significance of these statistical
differences is judged to be ~inimal.
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The weight differentials (% change ,in mean weight) between each treated
group and the control group at Day 16 are shown below:

Group

7
8
9

10
11

Dose Level
(mg/kg/day)

75.0
150.0
300.0
600.0

1200.0

Weight
Differential* (%)

-6.2
-5.1
2.9

-0.4
-5.5

*Relat;ve to control (Group 1) value.

MTD Determination - Based on the results of this study, no definitive MTD was
recommended. Ethylene thiourea appeared to be toxic at 150.0 mg/kg/day in
that this dosage killed 50% of the animals; one, however, died due to a dosing
error. Weight losses (relative to the controls) were noted at Day 16 for both
the 75.0 and 150.0 mg/kg/day groups, but the next higher level (300.0 mg/kg)
showed a relative increase in weight at this interval. The two highest dose
levels (600.0 and 1200.0 mg/kg/day) could, not be considered due to the diffi­
cul ty encountered in keeping the compound in suspension. It wasini ti ally
recommended that this MTD determination be repeated using a 1% methylcellulose
vehicle at,doses of 300.0, 150.0, 75.0, 40·.0, and. 20.0 mg/kg/day .. If this was
not possible, it was suggested that 75.0 mg/kg/day be used as the MTD in the
reproductive phase. Following consultation with the sponsor, a dose level of

100.0 mg/kg/day was selected for use in the reproductive screen.
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2- (2-Butoxyethoxy) Ethanol (BRL No. 431)

Mortality - The cumulative. mortality observed during this study in mice

tre~ted with butoxyethoxy ethanol is· shown below. The percentage of death

which was attributed to technical errors made during dosing procedures is also

indicated.

Dose Level Total Dosing Error
Group (mg/kg/day) l~ortal i ty (% ) i~ortality (%)

1 o (Control) 10 0
12 125.0 30 10
13 250.0 30 20
14 500.0 30 20
15 1000.0 50 30
16 2000.0 40 10

Mortality data are presented by study day in Table 1. All deaths occurred

during the dosing phase (Days 1 through 8).

5/10
6/10

Dose Level Number Subsequent
Group (mg/kg/day) Affected Deaths

1 o (Control) 1/10 0/1
12 125.0 0/10
13 250.0 0/10
14 500.0 0/10

5/10~15 1000.0 10/10
16 2000.0 10/10 4/10

Pharmacotoxi c Si gns - Pharmacotoxic si gns observed duri ng. the experiment

(Days 1 through 16) were recorded with respect to nature, onset, and duration'

of each. Signs of toxicity were seen only in mice, treated at. the two highest

dosage levels (Groups 15 and 16). 'Disorient~tion and lethargy w~re noted in

all Group 15 and 16 animals immediately following test article administration

on Day 1. In addition, all surviving Group 15 mice were hypoactive at the·

one-hour observation interval. One Group 16 animal was prostrate and gasping

prior to death. The ·number of animals per group which exhibited anyone or

more of the above-described signs is shown below, along with the number of

those affected which subsequently died or showed a complete recovery.

Subsequent
Recoveries

1/1

1The cause of death for 3 of the 5 mice which subsequently died was
2attributed to dosing error rather than toxicity.
The cause of death for 1 of the 4 mice which subsequently died was
attributed to dosing error rather than toxicity.

All animals which survived the treatment period remained normal throughout the

post-dosi ng phase of the study wi th the excepti on of Animal No. 815610

BLI #0107-A -13-



(Group 15) whi ch was observed to be thi n, gaspi ng, and unkempt in appearance
on Days 14, 15, and 16. These observations were also reported for this animal

upon physical examination on Day 16 .. No other animals exhibited abnormalities
at any of the physical examination intervals.

Body Weights - Mean body weights (Days 1,5, 8, and 16) and mean body weight
changes for each interval beyond Day 1 are presented in Table 2. Statistical

comparison of each of these groups with control animals revealed some vari­
ation in test animal weights. Interpretation of these data are complicated by
mortality and the biological significance of these statistical differences is
judged to be mi nimal .

The weight differentials .(% change in mean weight) between each treated

group and the control group at Day 16 are shown below:

Dose Level Weight
Group (mg/kg/day) Oifferential* (%)

12 125 ..0 -5.1
13 250.0 -2.6
14 500.0 -9.5
15 1000.0 -10.6
16 2000.0 -:,0.4 .

*Rel ahve to control (Group 1) value

MTD Determination ~ Weight losses relative to the control group were seen in
all treated groups at the end of the study. Based on the mortal ity data, a

dose level of 500.0 mg/kg was recommended and approved as the MTD for use in
the reproductive phase.
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EXPERIMENTAL METHODS - REPRODUCTIVE PHASE
BLOCK I (BLI Project #0107-A)

Test Articles

The three chemical s for reproductive hazard evaluation were received from.
the sponsor.on October 20, 1981 (prior to initiation of the MTD phase); the
portion of each compound remaining at the end of, the rfTD phase was retained
under appropriate storage conditions for use in the reproductive screen.
Information pertaining to the description, receipt, and storage' conditions of
the test articles is given on ~age 4 of this report.

Test Animals and Husbandry

A total of 229 timed-pregnant female specific pathogen free (SPF); CD-1
albino mice arrived at Day 3 of gestation from Charles R.iver Breeding
Laboratories, Inc. (Portage, Michigan), on December 3, 1981. The animals were
examined upon receipt for general health and physical condition, and body
wei ghts were recorded (range 19.0 to 31. 3 grams). Thi s stra in and- the use of
timed-pregnant mice were selected as the test system at the request' of the
sponsor.

The mice were housed .individually in suspended polycarbonate cages with
San-i-cel® bedding (L.F. Klein, Baltimore, r~aryland). Purina® Certified
Rodent Chow® #5002 (Lot No. Oct. 7 811A) and fresh water were available ad
libitum. Fresh water bottles were supplied once weekly; cages were sanitized
and beddi ng wa s changed once duri ng the study (between Day 15 and Day 18 of
gestation). The mice were housed in a temperature controlled room (range

BLI #0107-A -15-



18-25°C)4 with 10-15 room air changes per hour. A 12-hour light/dark illumi­

nation cycle was maintained5.

Prior to study initiation the mice were quarantined for four days in the
room in which the study was to be conducted; this shortened quarantine period
was necessitated by the use of timed-pregnant mice.. During quarantine, obser­
vations were performed twice daily for mortal ity and general physical appear­
ance.

Assignment to Treatment Groups

On Day 7 of gestati"on, two hundred (200) clinically acceptable mice were
assigned to treatment groups using a computer~generated randomization pro­
gram. The body weights of mice assigned to the. study ranged from 21.0 to
30.0 g~ The allotment of animals to treatment groups was as follows:

No. of Assumed Dose Level* Color
Group No. Pregnant Females Treatment (mg/kg/ day) Code

1 50 Distilled water \~hi te
2 50 Sodi urn sel eni te 3.5 . Ok. Blue
3 50 Ethyl ene thiourea 100.0 Yell ow .
4 50 Butoxyethoxy" ethanol 500.0 Red

*Dose , eve' s were establshed based on the results of the filTD Phase.

Each animal received a unique, six-digit, permanent animal number and was
toe clipped to reflect that number for identification purposes. The'toe clip
consisted of the last three digits of the permanent animal number. The
remaining digits were omitted from the toe clip, since the first two digits
(81) indicated the year of study initiation, and the third digit (6) was the
same for all animals on study. The toe clipping code used for this study is

4A temperature of 18°C was reported during the morning mortality check on
December 10, 1981; this was corrected and two hours later a temperature of
20°C was recorded. Also, a temperature of 18°C was reported on December 14
and was corrected that evening. These temperature deviations are not
considered to have affected the outcome of the study.

SOuring the delivery phase of the study (December 18, 19, and 20, 1981), it
was necessary to turn the lights on during the evening in order to weigh the
litters within 12 hours of birth as specified in the protocol; a record of
the duration of each nocturnal visit was maintained in the project log book.

BLI #0107-A -16-



illustrated in Figure 16 •

project number, individual

dose level. The cages for

the cage rack.

The cage cards were color-coded and di spl ayed. the

animal number (six di.gits). treatment group and

each treatment group were arranged vertically on

Test Article Preparation and Administration

Each test article was suspended in a distilled water vehicle at a concen­

tration which provided the proper amount of compound for each dose level. For

each test article, appropriate amounts of the compound were weighed out on a

1\1ettler H33AR® pan balance (accurate to 0.1 mg) and placed in a 250 ml volu­

metric flask. Distilled water was added, q.s. ,(quantity sufficient) to

'250 ml. 'The resulting test article/vehicle admixture was mixed on a Corning®

magnetic stirrer for five minutes or until suspended. The dosing .solutions

were prepared just prior to study initiation (Day 7 of gestation) and dosages

were calculated based on the body weight data recorded on that day. The

sol utions' were used for eight consecutive· days (Day 7 through Day 14 of

gestation). During the study, the dosing mixtures were stored at sot,. except

when in use.

The test article admixtures were administered orally with a steel feeding
needle, once daily for eight consecutive days beginning on Day 7 of gesta­

tion. Oral presentation via intubation was selected as the route of adminis­

tration at the request of the sponsor. Dosing was performed at approximately

the same time each day. Each animal received an appropriate dose of the

desi gnated compound at a constant dosi ng vol ume of 10.0 ml/kg of body wei ght

based on the weights measured on Day 7 of gestation. Mice in Group 1 received

di still ed water at a vol ume of 10.0 ml/kg of body wei ght. Thi s group served

as the common control for the three compounds bei ng eval uated.

Observations

All animals were observed twice daily during the study (morning and

afternoon) for clinical signs of toxicity and mortality. Body weights for the

6Animals 816060 through 816079 and 816204 through 816219 were inadvertently
toe clipped incorrectly, with the right foot representing tens and the left
foot representing units; documentation was made in the daily log book in
order to preclude animal identification errors. All other mice were toe
clipped correctly as shown in Figure 1.
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dams were recorded upon receipt (Day 3 of gestation), at study initiation
(Day 7 of gestation), on Day 18 of gestation, and at termination (Day 4 post-.
partum). In addition, a terminal body weight was recorded on Day 23 of pre­

sumed gestation for females which did not produce litters. Body weight
changes (Day 18-Day 7) were calculated for each female. Physical examinations
were performed at each body wei ght interval. Pup counts and 1itter wei ghts
were recorded within 12 hours of birth and on Day 3 postpartum. A per-pup
average weight (mean pup weight) was calculated for each litter at birth and
Day 3 by dividing the total litter weight by the number of live pups.. Litter

. weight and mean pup weight changes (Day 3-Birth) were also ·calculated, and the
I , I '

viability of offspring from birth to Day 3 was assessed.

Termination.

Terminal body weight measurements were taken on Day 4 postpartum for
females which delivered, on Day 3 postpartum for the litters, and. on Day 23 of
presumed gestation for the females that did not del iver. Al.l dams were sacri­
ficed on Day 5 postpartum .and females which failed to del iver were sacrificed.
on Day 24 of gestation, by asphyxiation with carbon dioxide. Pups were either
decapi tated or ki 11 ed by an overdose of ether on Day 5 postpartum. Necropsy
examinations were performed only on females which did not deliver. The non­
gravid uteri were treated with a 10% sodium sulfide solution to determine the
prior existence of a pregnant state. All carcasses were incinerated.

Statistical Analysis

For each treatment or control group, means and standard deviations were
calculated for the following. parameters: maternal body weights for each
interval collected; litter weights, mean pup weights, and pup counts (live and
dead) for each interval collected; weight changes for dams (Day 18-Day 7 of
gestation) and litters (Day 3-Birth); and offspring viability ratios from
birth to Day 3 postpartum. Treatment group means were compared to the common
control group by Student's t-test7. A notation of s+ or s- in the tables of
this report indicates that the mean value is statistically higher (s+) or
lower (s-) than the respective control value at p<0.05.

7Snedecor, G.W. and Cochran, W.G., Statistical Methods, Iowa State University
Press, Ames, Iowa 10:258-268, 1967.
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The use of the word "significant" in this report, where groups are

statistically compared, is to imply either no statistically significant

difference or that a statistically significant difference is noted. The use

of the word "similar" .has no statistical connotation, but rather indicates

that two groups have simil ar data sets.
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I'"~

RESULTS - REPRODUCTIVE PHASE
BLOCK I (BLI Project #0107-A)

r4aternal i40rtality and Clinical Signs

Mortality data are presented in Table 3. One control (Group 1) female
UJo. 816098) was found dead, during the afternoon mortal ity check on Day 13 of
gestation. Necropsy examination showed no evidence ,that death was due to
dosing technique. No other deaths occurred during the study.

The incidence of pharmacotoxic signs observed during the study is pre­
sented in Table 4. No treatment-related signs of toxicity were observed in
any of the mice during the daily observations or at the physical examination
intervals. Animal Nos. 816170 (ethylene thiourea, Group 3) and 816235
(butoxyethoxy ethanol, Group 4) developed tissue masses during the study. In
addition, Animal 816235 was observed to have an unkempt appearance on Day 7
and Day 16 of gestation, and Animal 816166 (ethylene thiourea) was noted to
have bl ack fl uid around the vagi na on Day 9 of gestati on.

Maternal Body Weights

A summary of mean maternal body weights and body weight changes measured
at designated intervals during the study is presented in Table 6. Mean body
weights for females which did not deliver litters are presented in Table 7.
The mean body weights and body weight changes of all treatment groups were
similar to the control val ues throughout the study. The stati stically
increased mean b~dy weights (Day 7 and Day 18) for ethylene thiourea-treated
females which did not produce litters were judged to be incidental.

Reproductive Performance and Maternal Behavior

Litters were born on Days 18 through 21 of gestation (December 18 through
December 21, 1981). The percentage of litters per group delivered on each day
is summarized below:

Litters Delivered (%)

18
Gestation Day

Group Treatment 19 20 21

1 Vehi cl e Control 13 70 17 0
2 Sodium Selenite 22 69 9 0
3 Ethylene Thiourea 0 76 24 0
4 Butoxyethoxy Ethanol '3 60 32 5

BLI #0107-A -20-



No delay in time to del ivery was apparent in any of the treated. groups as CO!T1­

pared to the vehicle control group.

A summary of reproductive outcome is presented in Table 5. No compound­
rel ated. effects on reproductive outcome were .observed; the deli very index'
(number of live litters produced/number of mice determined to .be pregnant)
observed in each treated group was similar to that of the control group.
Examination of sodium sulfide treated uteri indicated no prior existence of a
pregnant state in any of the females which had not delivered by Day 23 of
gestation. The uteri from Animals 816082 (Group 1) and 816229 (Group 4) were

, .

also examined. Animal 816082 had given birth to two pups that were found dead
and. partially cannibalized before any litter data could be recorded; four
early resorption sites were noted upon examination of the uterus. Animal
816229 delivered a single pup which was born dead and malformed; examination
of the uterus showed three early resorption sites.

Abnormal maternal behavior, which was limited. to cannibal ization, was
observed infrequently. Evidence that the dams had cannibalized their off­

. spring was seen in two 'control litters (Dams 816082 and 816092.) and~ one
Group 3 1Hter (Dam 816200); thus, this behavior was considered to be

,unrelated to treatment.

Pup Counts, Litter Wei ghts., and Offspri ng Vi abi 1i ty

Mean pup counts (live and dead), litter weights, and pup weights recorded
at birth and on Day 3 postpartum, as well as mean litter weight and pup weight
changes (Day 3-Birth) and offspring viability ratios (number alive at
Day 3/number alive at birth), are presented in Table 6.

No significant differences between control and treated group mean values
'were observed for any of the litter parameters analyzed.
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Conclusions

Based on the results of this study, gestational treatment (Days 7-14) of
timed-pregnant CO-1 mice with sodium selenite, ethylene thiourea, or
2-(2-butoxyethoxy} ethanol did not adversely affect gestational weight gain of
the dams, or birth weight, weight gain, or viability of the.F1 generation.

Raw .Data and Final Report Storage
A1J raw data and the final report are retained in the archives at

Borriston Laboratories, Inc., 5050 Beech P.lace, Temple Hills, r·~aryland, 20748.
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EXPERH1ENTAL METHODS - MTD PHASE
BLOO< II (BLI Project #0107-8)

Test Articles

Samples of the three chemicals to be evaluated in this study were received from.

the sponsor on December 23, 1981. Information pertainin~·to the receipt and ­

identification of the test articles is given below:
Chemical Physical Container Amount

Name BRL NO. Description Description Received

Ethylene glycol diethyl ether
Diethylene glycol monoethyl ether
Triethylene glycol

445
444
443

Cl ear 1i qu i d . Amber bottl e
Clear liquid Amber bottle
Clear liquid Amber bottle

500 'g
500 g
500 g

The samples were stored at room temperature in the containers in which they were
received. All data which characterize the test articles with respect to identity,
strength, purity, composition, and stability under conditions of use are retained by
the sponsor. For dosi-ng purposes, the puri ty of each compound was assumed to be

100%. The test arti cl es were used daily from January 4 through January 11, 1982.

Distilled water was used as the vehicle~ All unused compounds remainihg at the- end
of the MTD phase were retained under appropriate storage conditions for use: in the
reproductive screen.

Test Animals and Husbandry

A shipment of 210 virgin female specific pathogen free (SPF) CD-1 albino mice
were obtained from Charles River Breeding Laboratories, Inc. (Portage, Michigan) on
December 30, 1981 for use in this study. The mice were 47 days of age (birth date ­
November 13, 1981) at the time of recei pt. Upon recei pt, each animal was exami ned
for general physical condition and body weights were measured (range of 16.8 to

29.7 g). This strain of mouse was selected as the test system at the request of the
sponsor; females were used because only females were to be exposed in the subsequent
reproductive phase of the study.

The mice were housed, five per cage, in suspended polycarbonate cages with
San-i-cel® bedding (L.F. Klein, Baltimore, Maryland). Cages were sanitized and
fresh beddi ng was suppl i ed once duri ng the study. Puri na® certHi ed Rodent Chow®
#5002 (Lot No. Dec 4 812) and fresh water via water bottles were available ad
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libitum. The mice were maintained on a 12-hour light/dark cycle in a temperature
controlled room (22t3°C)1 with 10-15 room air changes per hour.

Prior to study initiation, the mice were quarantined for six days in the room
in wh·ich the study was to be conducted•. During this period', observations were

performed twice daily for mortality and general physical appearance.

Assignment to Treatment Groups

Based on the observations conducted during quarantine, 160 clinically
acceptable mice were randomly assigned to treatl11ent groups using a computer­

generated random number table. The allotment of animal s to treatment groups was as
follows:
Group No. of Dose Level Color
tlo. Animals Treatment (mg/kg/day) Code

1

2
3
4
5
6

7
8
9

10
11

12
13
14
15
16

10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

Vehicle Control (Distilled water)

Ethylene glycol diethyl ether (BRL #445)
Ethylene glycol diethyl ether (BRL #445)
[thyleneglycol diethyl ether (BRL #445)
Ethylene glycol diethyl ether (BRL #445)
Ethylen~ g1yco1 diethyl ether (BRL#445)

Diethylene glycol monoethyl ether (BRL #444)
Diethylene glycol monoethyl ether (BRL #444)
Diethylene glycol monoethyl ether (BRL #444)
Diethylene glycol monoethyl ether (BRL #444)
Diethylene glycol monoethyl ether (BRL #444)

Triethylene glycol (BRL #443)
Triethylene glycol (BRL #443)
Triethylene glycol (BRL #443)
Triethylene glycol (BRL #443)
Tri ethyl ene glycol (BRL #443)

295
. 580
1180
2365
4730

335
670

1340
2685
5365

750
1500
3005
6005

12015

Hhite

Dark Bl ue
Yell ow

Red
Orange.

Light' Green

Grey
Light Blue

Gold
Ivory
Pink

Green
Copper

Slue w/white stripe
Red w/white stripe

Green w/white stripe

Each animal received a unique six-digit permanent identification number and toe
clipping was performed for identification purposes. The toe clip consisted of the
last three digits of the permanent animal number. The remaining digits were omitted
from the toe clip since the first two digits (82) indicated the year of study

ITemperatures outside the given range were reported on various occasions
throughout the study, and adjustments were made to correct the problem. A
record of the frequency and duration of the temperature deviations was
mai ntai ned in the project log book. Thi s vari ati on was not consi dered to
have affected the outcome of the study.
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initiation,_ and the third digit (5) was the same for all animals on study. The toe
clipping code used in this study is illustated in Figure 2. In addition, each group
of five mice was marked with a color-coded card on which the corresponding

project number, individual animal numbers (six digits), treatment .group, and

dosage level were printed.

Test Article Preparation and Administration

For each treatment group, a 50 ml volumetric flask was weighed on a
Mettler H33AR® pan balance (accurate to 0.1 mg). The correct amount of
compound appropriate for each dose level was added to the flask. Distilled
water was added, quantity sufficient to 50ml for Groups 2 through 15. The
resulting test article/vehicle admixtures were transferred to 100 ml beakers
and were sti rred on a Corni ng® magneti c sti rrer for 5-10 mi nutes. The un­
diluted test article was used for Group 16. The dosing mixtures were prepared
just prior to study initiation and were stored in the corresponding project

room in gl ass beakers throughout the· study.

The test arti cTe/vehi cl e admi xtures or undil uted test arti cl e were admi n'-
. I • ,.'

--istered orally by gavage, once daily, for eight consecutive days. Oral pre-

sentati on vi a. intubati on was sel ected as the route of admi nistrati on at the
request of the sponsor. Each animal in Groups 2 through 15 received the
appropriate dose level of the designated compound at a constant dosing volume
of 10.0 ml/kg of body weight. The dosing mixtures were thoroughly agitated

just prior to and continually during dosing. The highest dose level for
tri ethyl ene glycol (Group 16) requi red a dosi ng vol ume greater than 10 ml/kg
of body weight, and it was calculated as 10.66 ml/kg based on a reported
specific gravity of 1.127. i~i ce in Group 1 recei ved only di sti 11 ed water at a
constant volume of 10.0 ml/kg of body weight and served as the common control
group for the three compounds being evaluated. All test article/vehicle
admixtures remaining at the end of the treatment period were retained for
possible future analyses at the request of the sponsor.

Observations

During the dosing period (Day 1 through 8), animals were observed twice
daily for signs of toxicity. The first observation was conducted approxi­
mately one hour following administration of the test article, and the second,
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at 1east fi ve hours 1ater. In addi ti on, mortal i ty checks were performed once
in the morning (prior to dosing) and again in the afternoon. All animals
which succumbed during the dosing phase were opened and examined in order to
ascertain if death was due to the toxicity of the test chemical or due to
dosing technique. The following criteria were used in determining dosing
error deaths: 1) compound in the thoracic cavity; 2) compound in the lungs,
and/or 3) a hole in the esophagus. All other deaths were assumed to be
treatment related. Observations for signs of toxicity and mortality were

performed twice daily (morning and afternoon) on Days 9 through 15 and once
(morning) on Day 16 prior to terminal sacrifice. Body weights were measured
at study initiation (Day 1) ~ on the last day of dosing (Day 8), on the fourth

, ,

day after dosing (Day 12), and at termination (Day 16). Body weight changes
were calculated for each animal for e,ach interval beyond the initial (Day 1)
weight; Le., (xt-xi) where xi is the initial weight and Xt is the weight at
time t. In addition, physical examinations \"iereperformed at each body weight
interval.

Termination

All survi vi ngmi ce were sacri fi ced by carbon di oxi de asphY,xi ati on foll ow­
ing the collection of terminal body weights on Day 16 of the study. No
necropsy examinations were performed and the carcasses were incinerated.

Statistical Analysis

For each treatment group, means and standard deviations were calculated
for all body weight data (Days 1, 8, 12, 16, and weight changes for each
interval beyond the Day 1 weight). Multiple t-tests2 were performed and are
provided only as a means of ,highlighting weight differences. A notation of s+
or s- in the tables of this report indicates that the mean value is statisti­
cally higher (s+) or lower (s-) than the respective control value at p<0.05.

The two factors used in estimating the MTD were compound-related mor­
tality and body weight. The following formula was utilized for calculating

2Snedecor, G.W. and Cochran, W.G. 1967. Statistical Methods, 6th Edition
Iowa State University Press.
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the weight differential between each treated group and the control group and

provided an aid for estimating the MTD:

0% > (Final T BW - Final C BW X 100) > -10%
F1nal CBW

v/here T=treated. C=control. and B\~=mean body wei ght.
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RESULTS - MTD PHASE
BLOCK II (BLI Project #0107-B)

Ethylene Glycol Diethyl Ether (BRL No. 445)

i~orta.lity-Mortality data of mice treated with ethylene glycol diethyl ether
is presented by study day in Table 8. The cumulative rnortalitywhich.occurred
duri ng the study and the percentage. of death attri buted to techni cal errors
made during dosing procedures is summarized below:

Dose Level Total
Group (mg/kg/day) Mortality (% )

1 O(Control) 0
2 295 0
3 580 10
4 1180 10
5 2365 0
6 4730 100

The mortal ity in the high dose group reached 100%
. were attributed to the toxicity of the compound.
death which occurred in Group 4 appeared. to be an
the mice in the next hi ghest dose group died.

Dosing Error
Mortality (%)

o
o

10
o
o
o

by Day 5, and all deaths
Thesi ngl e' compound-rel ated
anomalou~ result as none. of

Pharmacotoxic Signs - Pharmacotoxic signs observed during the experiment were
recorded with respect to nature, onset, and duration of each. No signs of
toxicity were observed in mice from Groups 2, 3, and 4. Lethargy was observed

in all Group 5 mice at the 1-hour post-~osing observahon interval on Day 1
and remained normal throughout the study. An acute toxic response was
ob~erved in mice receiving the high dose of the chemical. Death or pros­
tration was consistently observed in all mice at the 1-hour post-dose
examination interval on each day of dosing. Nine of the ten mice in this
group were dead by Day 3 of dosing. The remaining mouse was found dead at the

5-hour post-dose examination on Day 5. This animal was noted to be prostrate
one hour after dosing on each treatment day and exhibited tremors, dis­
orientation (characterized by slow, wondering movements around cage with
apparent loss of proper bearings), lethargy, and/or an unkempt appearance at
the 5-hour post-dose examinations on Days 2, 3, and 4. The number of animals
per group which exhibited anyone or more of the above listed signs is shown
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below, alon.9 wi th the number of those affected which subsequently died or

showed a complete recovery.

Dose Level Number Subsequent Subsequent
Group (mg/kg/day) Affected Deaths Recoveries

1 O( Control) 0/10
2 295 0/10
3 580 0/10
4 1180 0/10
5 2365 10/10 0/10 10/10
6 4730 8/10* 8/8 0/8

*fhe· two an, rna 1s not accoun'ted for in the number affected were found
dead I-hour post treatment .on Day 1.

Body Weights - Mean body weights (Days 1, 8, 12, and 16) and mean body weight

changes for each interval beyond Day 1, are presented in Table 9. Body weight

data for the Group 6 mice were. not available after Day 1 due to the early mor­

tality which occurred.

The weightdifferentials,(% change in mean weight) between each treated

group and the control- group at Day 16 are shown below:

Group

2
3
4
5
6

Dose Level
(mg/kg/day)

295
580

1180
2365
4730

Weight
Differential* (%)

-2.2
-6.4
-1.1
-7.1

*Relabve to control (Group 1) value.

A reducti on in mean body wei ght rel ative to the control val ue was. noted for

all treated· groups at the end of the study. Stati stical eval uati on of the

mean body weight data showed that the weights were comparable to the

respective control value at all intervals with the following exceptions: a

significantly lower weight at Day 12 for Group 3 and significantly lower

weights at Days 12 and 16 for Group 5. The body weight changes for all

treated groups were comparable to the control values at each interval and no

significant differences were noted.
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MTD Determination - Based on the lethality, body weight, and pharMacotoxic
sign data observed, it was recommended that 2365 mg/kg/day be considered the
MTD for ethylene glycol diethyl ether. No deaths or irreversible signs of
toxicity were seen in any of the mice treated at this level ; however a
reducti on in wei ght rel ati ve to the control group was observed. Foll owi ng
conslJl tation with the sponsor, a dose level· of 2955 I'1g/kg/day was. sel ected for
use in the reproductive phase.

Diethylene Glycol Monoethyl Ether (BRL No. 444)

i-10rtality - Mortality data of mice treated with diethylene glycol monoethyl
ether is presented by study day in Table 8. No compound-related deaths were
seen in any of the groups. One mouse from Group 7 (low dose) died on the
second day of dosing; this death was attributed to dosing error.

Pharmacotoxic Signs - No clinical signs of toxicity were observed in any of
. the treated mice. All mice were grossly normal upon physical examination on

Days 1, 8, 12, and 16.

Body Wei ghts - Mean body wei ghts (Day 1, 8, 12, and 16) and mean body wei ght
changes for each interval beyond Day 1, are presented in Table 9.

The weight differentials (% change in mean weight) between each treated
group and the control group at Day 16 are shown bel~w:

Dose Level Weight
Group (mg/kg/day) Differential* (%)

7 335 -9.0
8 670 -2.6
9 1340 0.4

10 2685 -7.9
11 5365 -5.6

*Relatlve to control (Group 1) value.

A reduction in body weight relative to the control value was noted for
Groups 7, 8, la, and 11; however, the mid-dose group (Group 9) showed a slight
relative increase in weight as compared to the controls. Statistical eval­
uation of the mean body weight data revealed significantly decreased weights
for Groups 7 and 10 at Days 12 and 16. The Day 12 - Day 1 and Day 16 - Day 1
weight changes for these groups were also noted to be numerically lower than
the control value, although not statistically significant. The mean body
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weight data for Groups 8, 9, and 11 were not significantly different than the
control values at any interval. The mean weights for these three groups, as
well as the mean wei ght changes for Groups 8 and 11, were similar to the
controls. A sl ight numerical increase in, mean body weight changes was noted

.at each interval for Group 9 as compared to the control values.

MTD Determination - No MTD for diethylene glycol· monoethyl ether was deter­
mined due to the variability seen in the body weight data and the absence of
tox.ic effects at all dose 1evel s. Foll owi ng consultati on wi th sponsor it was
decided that further investigation of this chemical at higher dose levels was
required to establish the MTD. The testing was performed concurrently with
the third ex.perimental block of chemicals (BLI Project #0107-C), and the
results are discussed in a later section of this report.

Triethylene Glycol (BRL No. 443)

Mortality - Mortality data for mice treated with triethylene glycol is pre­
sented by study day in Table 8. One mouse from Group 13 (1500 mg/kg/day) died
on Day 8. Although this death was class1ffedas compound related., it was con­
sidered to be incidental in terms of treatment, as no deaths occurred in
Groups 14, 15, or 16, ~hich received higher concentrations of the chemical.

Pharmacotoxic Signs - No signs of toxicity were observed in any of the treated
mice. All animals were grossly normal upon physical examination on Days 1, 8,
12, and 16.

Body Weights - Mean body weights (Days 1, 8, 12, and 16) and mean hody weight
changes for each interval beyond Day 1 are presented in Table 9.
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The weight differentials (% change in mean weight) between each treated

group and the control group at Day 16 are shown below:

Dose Level Weight
'Group (mg/kg/day) Differential* (% )

12 750, -4.1
13 1500 -3.7
14 3005 -1.5
15 6005 -6.4
16 12015 -6.0

*Relative to control (Group 1) value.
A reduction in body weight relative to the control value was noted, for all
treated groups at the end of the study. Statistical evaluation revealed
significantly lower than control mean body weights for Group 12 at Day 8,
Group 15 at Days 8, 12, and 16, and Group 16 at Days 8 and 12. No significant
differences between control and treated group mean body weight changes were

noted.

t~TD Determination - Based on the results of this study, a dose level of
11270 mg/kg/day was recommended and accepted as the Mm of tri'ethyl ene; glycol
for use in the reproducti ve pha se. Thi s dose 1eve1 was, based on a, dosi ng
volume of 10 mg/kg of. the undiluted material, corrected for a reported
specific gravity of 1.127.
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EXPERIMENTAL METHODS - REPEAT REPRODUCTIVE PHASE
BlOD< II (BLI 'Project #0107-B)

A study evaluating the reproductive hazard potential of ethylene glycol
di ethyl ether and tri ethyl ene glycol was conducted from February 8 through
February 26, 1982. Diethylene glycol monoethyl ether was not evaluated at

this time due to the inability to select an appropriate dose level dur-ing the
MTD phase. The results of the reproductive study were inconclusive due to the
low percentage of mice which was pregnant upon receipt from the supplier. A
repeat reproductive evaluation was subsequently conducted at the request of
the sponsor. During the'interim, the MTD for diethylene glycol monoethyl
ether (5500 mg/kg) was determined; therefore, the three test chemicals in the
second experimental block were simultaneously assessed in the repeat repro­
ductive evaluation. A discussion of the methods and results from the repeat
reproductive study follows'; all data pertaining to the first reproductive
study are retained in the archives at Borriston laboratories, Inc.

Test Articles

The three chemicals to be evaluated for reproductive 'hazard ,potential
were received from the sponsor on December 23, 1981. Information pertaining
to the description, receipt, and storage conditions of the test articles is
given on page 37 of this report.

Test Animal s and Husbandry

A total of 237 female, specific pathogen free (SPF), CD-1 albino mice,
timed-pregnant to arrive on Day 2 of gestation were received from Charles
River Breeding laboratories, Inc. (lake View, New Jersey) on June 16, 1981

(bred June 14, 1982). The animals were examined upon receipt for general
health and physical condition, and body weights were recorded (range of 21.7
to 31.8 g). This strain and the use of timed-pregnant mice were selected as
the test system at the request of the sponsor.

The mice were housed individually in suspended polycarbonate cages with
San-i-cel® bedding (l.F. Klein, Baltimore, Maryland). Purina® Certified
Rodent ChoW® #5002 (lot No. Apr 15 822C) and fresh water were available ~
libitum. Fresh water bottles were supplied once weekly; cages were sanitized
and bedding was changed once during the study (between Day 15 and Day 18 of
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gestation). The mice were housed in a temperatur~ controlled room (22±3°C)
with a ventilation cycle of 10-15 room air changes per hour. A 12-hour
1ight/dark ill umi nati on cycl e was mai ntai ned.

Prior to study initiation the mice were quarantined for five days in the.
room in which the study was to be conducted; this shortened quarantine period
was necessitated by the use of timed-pregnant mice. During"quarantine, obser­
vations were performed .twice daily for mortal ity and general physical appear­
ance.

Assignment to Treatment Groups

On Day 7 of gestation, two hundred (200) clinically acceptable mice were
assigned to treatment groups using a computer-generated randomization program.

The allotment of animal s to treatment groups was asfoll ows:

No. of
Assumed

Group Pregnant Dose Level* Color
No. Females Treatment (mg/kg/day) Code

1 50 Di sti 11 ed water Whi te
2 50 Ethylene glycol diethyl ether -- 2955 Dark Bl ue
3 50 Diethylene glycol monoethyl ether 5500 Yell ow
4 ~O Triethylene glycol 11270 Red

*Dose , eve' s were estab1l shed based on the results of the MTD. phase; the do'se
level for diethylene glycol monoethyl ether was determined and reported with
the MTD phase of the third block of chemicals (Project #0107-C).

Each animal recei ved a uni que, sfx-di gi t, permanent number· and was toe­
clipped to reflect that number for identification purposes. The toe clip
consisted of the last four digits of the permanent animal number; the first
two digits (82), which indicated the year of study initiation, were omitted
from the toe cl i p. The toe-cl i ppi ng code used for thi s study is ill ustrated
in Figure 2. The cage cards were color-coded and displayed the project
number, individual animal number (six digits), treatment group, and dose
level. The cages for each treatment group were arranged vertically on the
cage rack.

Test Article Preparation and Administration

Ethyl ene gl ycol di ethyl ether and di ethyl ene gl ycol monoethyl ether were
suspended in a distilled water vehicle at a concentration which provided the
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proper amount of compound for the specified dose level. The appropriate
amount of each chemical was dispensed via a pipette into a 250 ml volumetric
.flask. Distilled water was added quantity sufficient to 250 ml. The result­
ing mixtures were mixed by inversion, t,he volume checked,. and additional dis­
til 1ed water added (to 250 101) if necessary. The. test arti cl e/vehi cl e admi x­
tures were transferred to glass beakers and were mixed for approximately five
minutes on a Corning® magnetic stirrer. Triethyl~ne glycol was used in the
undiluted fom. During the study, the dosing materials were stored in the
corresponding project room.

The test article/vehicle admixtures or undiluted test article were admin~

istered orally with a steel feeding needle, once daily, for eight consecutive
days beginning on Day 7 of gestation. Oral presentation via intubation was
selected as the route of administration at the request of the sponsor. Dosing
was performed at approximately the same time each day. Each animal received
an appropriate dose of the designated compound at a constant dosing volume of
10.0 ml/kg of body wei ght based on the wei ghts measured on Day 7 of gesta-

. ti.on. Mice in Group 1 received distilled water at a volume of 10.0 ml~kg of '
body weight. Thi s group served as the common control for< the three compounds
being evaluated.

Observations

All animals were observed twice daily during the study (morning and
afternoon) for clinical signs of toxicity and mortality. Body weights for. the
dams were recorded upon receipt (Day 2 of gestation), at study initiation
(Day 7 of gestation), on Day 18 of gestation, and at termination (Day 4
postpartum). In addition, a terminal body weight was recorded on Day 23 of
presumed gestation for females which did not produce litters. Body weight
changes (Day 18 - Day 7) were calculated for each female. Physical
examinations were performed at each body weight interval. Pup counts and
litter weights were recorded within 12 hours of birth and on Day 3
postpartum. A per-pup average weight (mean pup weight) was calculated for
each litter at birth and Day 3 by dividing the total litter weight by the
number of live pups. Litter weight and mean pup weight changes (Day 3 ­
Birth) were also calculated, and the viability of offspring from birth to
Day 3 was assessed.
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Termination

All dams were sacrificed on Day 4 postpartum and females which failed to
del iver were sacrificed on Day 23 of gestation by asphyxiation with carbon
di ox ide. Pups were ei ther decapitated or ki 11 ed by an overdose of ether on
Day 4 postpartum. Necropsy examinations were performed only on females which
did not deliver. The nongravid uteri were treated with a 10% sodium sulfide
solution to determine the prior existence of a pregnant state. All carcasses
were incinerated.

Statistical Analysis

For each treatment or control group, means and standard devi ations were.
calculated for the following parameters: maternal body weights for each
interval collected; litter weights, mean pup weights, and 'pup counts (live and
dead) for each interval collected; weight changes for dams (Day 18 - Day 7 of
gestation) and litters (Day 3 - Birth);. and offspring viability ratios from
bi rth to Day 3 postpartum. Treatment group means were compared: to the common
,control gr:oup by Student IS t;..test6. A notati on of s+ or s- in the tabl es of
this report indicates that the mean value is statistically higher (s+) or
lower (~-) than the respective control value at p<O.05.

The use of the word "significant" in: this report, where groups are
statistically.compared, is to imply either no statistically significant
difference or that a statistically significant difference is noted. The use
of the word "similar"has no statistical connotation, but rather indicates
that two groups have similar data sets.

6Snedecor, G.W. and Cochran, W.G., Statistical Methods. Iowa State University
Press, Ames, Iowa 10:258-268, 1967.
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RESULTS - REPEAT REPRODUCTIVE PHASE

BLOCK II (BLI Project #0107-B)

Maternal Mortality and Pharmacotoxic Signs

Mortal ity data from all groups is presented by study day in Table 10.

Four mi ce treated. wi th ethyl ene glycol Methyl ether (Group 2). died duri ng" the­

dosing period; two of these deaths were attributed to dosing technique. A

fifth Group 2-animal was found dead during the morning mortality check on

Day 20 of gestati on (Study Day .14). Seven di ethyl ene glycol monoethy" ether­

treated (Group 3) mice ~ied from compound-related causes during the dosing

phase. No compound-related deaths occurred in mice treated with triethylene

glycol (Group 4); however, two animals died as a result of dosing technique.

No deaths were observed in the control group.

The incidence of pharmacotoxic signs observed during- the study is sum­

marized in Table 11. Clinical signs of toxicity (prostration, lethargy,

circling behavior, rapid or labored breathing, loss of righting reflex, cold

to the touch) were noted on Days 1 and 2 of dos i ng i nGroups 2 and 3 (ethyl ene

glycol diethyl ether and diethylene glycol monoethyl ether-). No pharmacotoxic

signs were observed in triethylene glycol-treated (Group 4) mice (except for

Animal 827122 which was noted to have a roughened haircoat fr,Pm Day 4 through

Day 7) or the control group.

Maternal Body Weights

A summary of mean maternal body wei ghts and wei ght changes at designated

intervals during the study is presented in Table 13. Mean body weight data

for females which did not produce litters are presented in Table 14.

Tile mean maternal body weights (Day 18 and terminal) and the mean weight

change (Day 18 - Day 7) for all treated groups were significantly lower than

the control values. These effects on gestational weight gain are attributed

to treatment with the test chemicals. The- mean body weights and mean weight

changes of the non-litter bearing females from the treated groups were similar

to the control values at all intervals except for a significantly lower than

control Day 18 mean weight in Group 4.
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Reproductive Performance and Maternal Behavior

Litters were born on Days 18 through 21 of gestation (July 2 through
July 5, 1982). The percentage of litters delivered on each day is summarized
below:

Group Treatment

Litter Delivered(%)
Gestab on bay

18 19 20 21

1
2
3
4

Vehi cl e Control
Ethylene Glycol Diethyl Ether
Diethylene Glycol Monoethyl Ether
Triethylene Glycol

14
o
3

14

67
o

69
66

19
50
25
20

o
50

3
o

A slight delay in time to delivery was observed on mice treated with ethylene
glycol diethyl ether (Group 2). Treatment with diethylene glycol monoethyl
ether and triethylene glycol had no apparent effect on time to delivery.

Reproductive outcome is summarized in Table 12. Examination of mice that
had not produced litters by Day 23 of gestation revealed corpora lutea in the
uteri6f 12 animals (incidences'of 2, 1, 5, and 4 in Groups 1, 2, 3, and 4,
respectively), thus indicating that fertilization had occurred without subse­
quent implantation. These mice were not included in the calculation of the
delivery index (number of live litters produced/number of animals determined
to be pregnant) since the implantation process would have occurred prior to
the initiation of treatment.

A compound-related effect on reproductive outcome was observed in mice
treated with ethylene glycol diethyl ether (Group 2). Of the 45 surviving
females in this group, only 12 litters were produced (4 live litters and
8 dead litters). Examination of sodium sulfide-treated uteri from those
Group 2 females which had not delivered by Day 23 of presumed gestation
revealed· resorption sites in 23 of the 33 animals examined. Resorption sites
were also observed in Group 2 anim~l 826983; this animal was excluded from
calculations due to its death on Day 20 of gestation. The 11% delivery index
observed in mice treated with ethylene glycol diethyl ether was greatly
reduced as compared to the 100% delivery index observed in the vehicle control
group.

Treatment with diethylene glycol monoethyl ether and triethylene glycol
(Groups 3 and 4) had no apparent adverse effects on reproductive outcome. The

BLI #0107-8 -52-



delivery indices were noted to be 97% and 100%, respectively, and were, there­
fore, similar to. that of the control group (100%). Resorption si.tes were
observed in one Group 3 animal upon examination on Day 23 of gestation.

Evidence of cannibal ization was seen with similar frequency in both
treated and control groups.

Pup Counts, Litter Weights, and Offspring Viability

Pup counts (live and dead) and litter weights were recorded at birth and
on Day 3 postpartum. Per-pup average weights, weight changes (from birth to
Day 3), and offspring viability ratios (number alive at Day 3/number alive at
birth) were calculated. Mean values are summarized in Table 13.

The mean total and mean live pup counts at, birth and the mean live pup
count at Day 3 for the ethyl ene gl ycol di ethyl ether (Group 2) 1i tters were
much lower than the control group, while the mean number of dead pups for this
group was higher than the control group at both intervals .. In addition, the
offspring viability ratio (0.45) was greatly decreased as compared to the
,control value (0.99). 'The mean pup weights at birth and Day 3,. as' well as the
mean pup weight change, were noted to be lower than the control group
wei ghts. These effects on pup counts,' pup wei ghts, and offspri ng vi abil i ty
through the fi rst three postpartum days are considered to be compound
related. Meaningful statistical analyses of these data could not be conducted
due to the small number of ethylene glycol diethyl ether-treated females which
produced litters.

The mean pup counts observed in the diethylene glycol monoethyl ether and
triethylene glycol-treated groups (Groups ,3 and 4, respectively) were gen­
erally comparable to the control group; the statistically lower mean live pup
counts seen at Day 3 in Group 3 and at birth and Day 3 in Group 4 are con­
sidered to be incidental. The offspring viability ratios from birth through
Day 3 in Groups 3 and 4 were similar to that of the control group. Mean pup
weights for Groups 3 and 4 were noted to be significantly lower than the
control weights at birth; however, no differences in mean pup weights were
seen at Day 3, and the mean pup weight changes (Day 3 - Birth) for both of
these treated groups were similar to the control values. The significantly
lower than control litter weights observed in Groups 3 and 4 at Day 3 were

BLI #0107-B -53-



judged to be incidental since the mean pup weights at Day 3 were not

significantly lower than the control values.

Conclusions

The resul ts obtained from the initial reproductive hazard eval uation, of

ethylene glycol diethyl ether and triethylene glycol were inconclusive due to

the low percentage of mice which were pregnant upon receipt from the

supplier. A repeat reproductive evaluation of these two chemicals was subse­

quently conducted; the reproductive hazard potential of diethylene glycol

monoethyl ether was also assessed at this time. Based on the results of the

repeated study, ethylene glycol diethyl ether was considered to be feto-

toxic .. The fetotoxicity was characterized by increased frequencies of dead

and resorbed litters (88.6% of total pregnancies). In addition, offspring

viability and pup weights were reduced. This chemical was also considered to,

be slightly toxic to maternal animals •. Treatment with diethylene glycol mono­

ethyl ether and triethylene glycol had no apparent adverse effects on repro­

ductive outcome. Diethylene glycol monoethyl ether was noted to be sl ightly ,

toxic to maternal animals.

Raw Data and Final Report Storage

All ~aw data and the final report are retained in the archives at

Borriston Laboratories, Inc., 5050 Beech Place, Temple Hills, f1aryland 20748.
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TABLE 11
INCIDENCE OF PflAPJ-'ACOTOXIC SIGNS

SCREENING OF PRIORITY CHEMICALS FOR REPRODUCTIVE HAZARDS - REPEAT REPRODUCTIVE PHASE
(Project # 0107-B) ,

INCIDENCE OF SIGNa

PHARMACOTOX IC SIGN-

Day 1b
Lethargy
Prostration
Circlinq behavior
Rapid breathing
Loss of righting reflex

Prostration
Cold to the touch
Rapid breathing
Loss of righting reflex
Opacity, both eyes

None observed

Day 4b

Rou9 h ha i.!:... coa t, head

Rouch hair coat, head

Rough hair coat, head

Rough hair coat, head

Prostration
Labored breathing

Day 9c

Lethargy
Labored breathing

* IGROUP: 1 2 3 4 I

INTERVAL: AM PM AM PM AM PM AM PM I

6/50 3/50
4/50 2/50
1/50
4/50 2/50

, 1/50

I
1/50 ~/47 1/44 I
1/50 P/47 1/44 I

I
1/50 :
1/50 i

/47
I

,
1/48

1/48 1/48

1/48 1/48

:
1/48 1/48

I
1/46
1/46

1/46
1/46

aIncidence (numerator) given as number of mice per group in w;,ich each sign was observed at lohe
specified interval; denominator indicates number of mice per group \~hich were al ive at t~e "e_

bginning of the interval.
Indicates the days on which mice were dosed (Gestation Days 7 through 14).

c~,!o signs were observed in any groups after Day 9.
*Group 1, Vehicle Control; Group 2, Ethylene Glycol Diethyl Ether, 2955 mg/kg/day; Group 3,
Diethylene Glycol Monoethyl Ether, 5500 mg/kg/day; Triethylene Glycol, 11270 mg/kg/day.

BLI #0107-B -64-
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EXPERIMENTAL METHODS - MTO PHASE

BLOCK III (BLI Project #0107-C)

Test Articles

Sampl es of the four chemi cal s to be eval uatedfn thi s study were rece; ved

from the sponsor; information pertaining to the receipt and. identification of

the test articles is given below:·

Chemi ca1 Physi cal Container Date Amount
Name BRL # 'Descri pti on Description Received Received

Diethylene· glycol
monoethyl ether 444 Cl ear liquid Glass bottle 12-23-81 500 g

Ani 1ine 456 Clear liquid. Glass bottle' 2-08-82 850 ml

p-Ni troanil i ne 455 Yellow crystal s Glass bottl e 2-04-82 300 g

N,N-Dimethylaniline 454 Yellow crystals Gl ass. bottle 2-04-82 400 ml

The samples were stored .at room temperature in the containers in which

they were received •. All data' which characterize the test- articles with.

respect toi dentity , strength, purity, composition, and stability under con­

ditions of use are retained by the sponsor. For dosing purposes, the purity

of each, compound was assumed to be 100%. The vehi cl e was di sti 11 ed water for

diethylene glycol monoethyl ether and corn oil for aniline, p-nitroaniline,

anct N,N-dimethylaniline. All unused compounds remaining at the end of the MTD

phase were retained under appropriate storage for use in the reproductive

screen.

Test Animals and Husbandry

A total of 259 virgin female, specific pathogen free (SPF), CD-1 albino

mice were obtained from Charles River Breeding Laboratories, Inc. (Lake View,

New Jersey) on February 10, 1982 for use in thi s study. The mi ce were 56 days

of age (birth date - December 16, 1981) at the time of receipt. Upon receipt,

each animal was examined for general physical condition and body weights were

measured (range of 21.8 to 29.6 g). This stra-in of mouse was selected as the

test ~stem at the request of the sponsor; females were used because only

females were to be exposed in the subsequent reproductive phase of the study.
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The mice were housed, five per cage, in suspended polycarbonate cages
with San-i-cel® bedding (L.F. Klein, Baltimore, Maryland). Cages were
sani'ti zed and fresh beddi ng was suppl ied once duri ng the study. Puri na®
Certified Rodent ChoW® #5002 (Lot No. Dec 4 812) and fresh water were
available ad libitum. The mice were maintained on a 12-hour light/dark cycle
in a temperature controlled room (22t3°C) with 10-15 room" air changes 'per
110ur.

Prior to s~udy initiation, the mice were quarantined for five days in the
. room in which the study was to be conducted. During this period, observations
were performed twice daily for mortality and general physical appearance.

Assignment to Treatment Groups

Based on the observations conducted during quarantine, 200 clinically
acceptable mice were randomly assigned to treatment groups, using a
computerized random number generator and assignment program. The allotment of
animals to treatment groups was as follows:

Group No. of Dose Level Color
Number Animals Treatment (mg/kg/day) Code

1 10 Vehi cl e Control (Water) White
2 10 Vehi cl e Control (Corn Oil) Whi te wired stripe

3 10 Diethylene Glycol 6000 Dark Bl ue
4 10 Monoethyl Ether 8000 Yell ow
5 10 (BRL 444) 10270 Red

6 10 Anil i ne 140 Orange
7 10 (BRL 456) 280 Light Green
8 10 560 Gray
9 10 1120 Light Bl ue

10 10 2235 Gold

11 10 p-Nitroaniline 205 Ivory
12 10 (BRL 455) 415 Pink
13 10 830 Green
14 10 1660 Copper
15 10 3315 Dark bl ue w/whi te stripe
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Group No of Dose Level Color
Nunber Animals Treatment (mg/kg/day) Code

16 10 N,N-Dimethylaniline 365 Yellow w/white stripe
17 10 (BRL 454) 725 Red w/white stripe
18· 10 1455 Orange w/white stripe
19 10 2910 Light green w/white stripe
20 10 5815 Gray w/whi te stri pe

Each animal received a unique six-digit permanent identification number
and toe cl ipping was performed for identification Rurposes. The toe cl ip con­
sisted of the last three digits of the permanent animal number. The remaining
digits were omitted from the toe clip, since the first two digits (82) indi­
cated the year of study initiation, and the third digit (6) was the same for

all animals on study~ The toe clipping code used in this study is illustrated
in Figure 3. In addition, each cage of five mice was marked with a color­

coded card on which the corresponding project number, individual animal
numbers (six digits), treatment group, and dosage level were printed.

Test Article Preparation and Administration

Diethylene Glycol MonoethylEther - Fo~ Group 3 and 4, appropri~te

amounts of the test article were weighed out into a 50 ml volumetric flask on

a Mettler H33AR® pan balance (accurate to 0.1 mg). Distilled water was added,
quantity sufficient, to 50 ml. The resulting test article/vehicle admixtures

were mixed by repeated inversion of the capped flask and then stirred on a
Corning® magnetic stirrer for 5 to 10 minutes. After mixing, the solutions
were transferred to glass beakers. The undiluted test article was used for
Group 5 (10270 mg/kg) .

. The test arti cl e/vehi cl e admi xtures or undil uted test arti cl e were admi n­
istered orally by gavage, once daily, for eight consecutive days. Each animal

in Groups 3, 4, and 5 received the appropriate dose level of the compound at a
constant dosing volume of 10.0 ml/kg of body weight. Mice in Group 1 ,received
only di still ed water at a constant vol ume of 10.0 ml/kg of body wei ght and
served as the control group for this chemical.

Aniline, p-Nitroaniline, and N,N-Dimethylaniline - For Groups 6 through
19, the correct amount of compound appropriate for each dose level was weighed
out into a volumetric flask on a Mettler H33AR® pan balance. Corn oil was
added, quantity sufficient, to attain the appropriate volume. The resulting
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test article/vehicle admixtures were mixed by repeated inversion, transferred

. to glass beakers, and stirred on a Corning® magnetic stirrer for 5 to

10 minutes. The undiluted test article was used for Group .20 (5815 mg/kg

N,N-dimethylaniline).

The article/vehicle admixtures or undiluted test ar.ticle were admin­

istered orally by gavage,· once daily, for eight consecutive days. Each animal

In Groups 6 through 20 received the appropriate dose level of the designated

compound at a constant dosing volume of 5.0 ml/kg of body weight. r~ice in

Group 2 received only corn oil at a constant volume of 5~O ml/kg of body

weight and served as the vehicle control group for Groups 6 through 20.

The dosi ng mi xtures for all four chemi cal s were prepared just pri or to

study initiation and were stored in the corresponding project room in glass

beakers throughout the study. Those portions remaining at the end of the

treatment period were retained for possible future analysis.

Oral presentation via intubation was selected as the route of

administration at the request of the sp6nsor.

Observa ti ons

During the dosing period (Days 1 through 8)., animal s were observed twice

daily for signs of toxicity. The first observation was conducted approxi­

mately one hour after administration of the test article, and the second, at

least five hours later. In addition, mortality checks were performed once in

the morning (prior to dosing) and again in the afternoon. All animals which

succumbed during the dosing phase were opened and examined in order to ascer­

tain if death was due to the toxic.ity of the test article or due to dosing

technique. The following criteria were used in detennining dosing error

deaths: 1) compound in the thoracic cavity; 2) compound in the lungs;

and/or 3) a hole in the esophagus. All other deaths were. assumed to be com­

pound related. Observations for signs of toxicity and mortality were per­

formed twice daily (morning and afternoon) on Days 9 through 15 and once

(morning) on Day 16 prior to terminal sacrifice. Body weights were measured

at study initiation (Day 1), on the last day of dosing (Day 8), on the fourth

day after dosing (Day 12), and at termination (Day 16). Body weight changes

were calculated for each animal for each interval beyond the initial (Day 1)
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weight; i.e., (xt-xi) where xi is the initial weight and xt is the weight at

time .t. In addition, physical examinations were performed at each body weight

i nterva1 .

Termi nati on

All surviving mice were sacrificed by carbon dioxide asphyxiation follow­

i ng the coll ecti on of termi nal body weights on Day 16 of the study. No

necropsy examinations were performed and the carcasses were incinerated.

Statistical Analysis

For each treatment group, means and standard deviations were calculated

for all body weight data (Days 1, 8, 12, 16, and weight changes for each

interval beyond the Day 1 weight). Multiple t-tests1 were performed and are

provided only as a means of highlighting weight differences. A notation of s+

or s- in the tables of this report indicates that the mean value is statisti­

cally higher (s+) or lower (s-) than the ·respective control value atp<O.OS.

The two factors used in estimati ng the ~1TD were compound-rel ated mor­

tality and body weight. The following formula was utilized for calculating

the weight differential between each treated group and the control group and

provided an aid for estimating the MTD:

0% > (Final T BW - Final C BU X 100) > -10%
Fl na' C BW

Where T = treated, C = control, and BW = mean body weight.

1Snedecor, G.W. and Cochran, W.G. 1967. Statistical Methods, 6th Edition
Iowa State University Press, Ames, Iowa 10: 258-268, 1967. ._-
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RESULTS - MTD PHASE
BLOCK III (BlI Project #0107-Cl

Diethylene Glycol Monoethyl Ether (BRL No. 444)

r·10rtal ity - Mortal itydata of mice treated with diethylene. glycol mono­
ethyl ether are presented by study day in Table 15. The cumulative mortality

which occurred during the study and the percentage of death attributed to

technical errors made during dosing procedures are summarized below:

Group

1
3
4
5

Dose Level Total Dosing Error
mg/kg/day Mortal i ty (% ) r~ortality (%)

0 (Control) 10 10
6000 50 0
8000 100 a

10270 100 0

A" mi ce at the two h.i ghest dose 1evel s (Groups 4 and 5) were dead. by
Day 2 of dosing; these deaths were attributed to the toxicity of the test
article.

Pharmacotoxic Signs - Pharmacotoxic signs observed during the experiment
were recorded with respect to nature, onset, and duration of each. Lethargy,
wheezing, and an unkempt appearance were the most frequently noted signs for
the Group 3 mice. Prostration was observe~ in one animal from this group at
the one-hour observation on Day 2; this animal was found dead prior to dosing
on Day 3. Lethargy was the most frequently noted sign in Group 4, with eight
of ten mice exhibiting this sign at the one-hour postdose observation on
Day 1. Prostration, tremors, and/or ataxia were infrequently noted. All mice
in this group were dead prior to dosing on Day 3. Prostration or lethargy was

observed in all Group 5 mice at the one-hour postdose observation and in six
of ten mice at the five-hour observation on Day 1. All mice in this group
were dead prior to dosing on Day 3.
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The number of animals per group exhibiting one or more of the above­

described signs is shown below, along with the number of those affected which
subsequently died or showed a co~plete recovery:

Dose Level Number Subsequent
Group (mg!kg/day) Affected Deaths,

1 0 ( Control) 0/10
3 6000 6/10 3/6
4 8000 10/10 10/10
5 10270 10/10 10/10

Subsequent
Recoveries

3/6
0/10
0/10

Body Weights - Mean body weights (Days 1, 8, 12, and 16) and mean body
weight changes for each interval beyond Day 1 are presented in Table 16. Body
weight data for Groups 4 and 5 (8000 and 10270 mg/kg/day) were not available
after Day 1 due to the early mortal i ty whi ch occurred in these. groups.

A net loss in body weight was noted for the Group 3 (6000mg/kg) mice at
the end of the study period. The mean weight change (Day 16-0ay 1) was

numerically, although not significantly, lower than the control value. The
·weight differential (%change in mean weight) between Group' 3 and the' control

group at Day 16 was -6.4%.

MTO Determination - The results of this study were evaluated in conjunc­
tion with those obtained from the earlier testing performed with this chemical
(Project #0107-B). High mortality rates were observed at dose levels of 6000
mg/kg and greater; therefore, a dose level of 5365 mg/kg (the high dose in the
initial MTD phase) was the recommended MTD for this chemical. Following con­
sultation with the sponsor, a dose level of 5500 mg/kg was selected for use in
the reproductive screen. At this time, the decision was made to repeat the
reproductive phase for the entire second block of chemicals (0107-8); there­
fore, this test compound was evaluated for reproductive hazard potential in
the repeat study, rather than with the third block of chemicals (0107~C).

Aniline (BRL No. 456)

Mortality - Mortality data of mice treated with aniline are presented by
study day in Table 15. The cumulative mortality which occurred during the
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study and the percentage of death attributed to technical errors made during
dosing procedures are summarized below:

Dose Level Total Dosing Error
Group (mg/kg/day) 1\10rta1i ty (%) j\10rtality (%)

2 0 (Control) 0 a
6 140 20 0
7 280 20 10
8, 560 10 a
9 1120 100 0

10 2235 100 0

!~ortal i ty reached 100% in Groups 9 and 10 by Days 3 and 1, respecti vely;
these deaths were attributed to the administration of .the test article.

Pharmacotoxic Signs - Pharmacotoxic signs observed during the experiment
were recorded with respect to nature, onset, and duration of each. No signs
of toxicity were observed in Groups 6 and 7 (140 and 280 mg/kg, respectively)
with the exception of a Group 7 animal that was paralyzed prior. to death due
to an injury during dosing. Lethargy was occasionally observed after dosing
in mice from Group 8, and an unkempt appearance was intermittently observed in
most Group 8 mi ce throughout the dosing phase. Tremors, prostration, squi nted
eyes, and a hunched and thin appearance 'wereal so not~ in one animal. All
mice in Group 9 exhibited convulsions within two minutes of dosing on Day 1

which persisted for approximately 15 minutes. ' All mice were lethargic
(incidence of 9 out of 10) or prostrate (1 of 10) at the one-hour postdose
interval. Lethargy was still present at the five-hour interval and was
accompanied by tremors and lacrimation. Disorientation (characterized by
slow, wandering movements around cage with apparent loss of bearings), unkempt
appearance, prostration, tremors, and/or rapid breathing were seen in those
mice which survived beyond Day 1 of dosing. All Group 9 mice were dead prior
to dosing on Day 4. Mice in Group 10 exhibited convulsions within two minutes
of dosing on Day 1, and death occurred in 7 of 10 animals within five minutes
of dosing. Prostration was observed in the three remaining mice at the one­
hour postdose interval on Day 1 and two of these three mice were found dead
four hours later. The remaining Group 10 mouse exhibited prostration,
tremors, lacrimation, and rapid breathing, and died prior to dosing on Day 2.
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The number of animals per group exhibiting one or more of
described signs is shown below~ along with the number of those
subsequently died or showed a complete recovery:

the above­
affected which

Dose Level IJumber
Group (mg/kg/day) Affected

2 0 (Control) 0/10.
6 140 0/10
7 280 1/10
8 560 9/10a
9 1120 10/10

10 2235 10/10

Subsequent
Deaths

1/1
0/9

10/10
10/10

Subsequent
Recoveries

0/1
9/9

0/10
0/10

aThe anima~ not accounted for in the number affected was found
dead at the one-hour postdose observation interval on Day 1.

Body Weights - Mean body weights (Days 1, 8, 12, and 16) and mean body
weight changes for each interval beyond Day 1 are presented in Table 16. Body
weight data for' Groups 9 and 10 were not available after Day 1 due to the
early death. of these animals.

The weight differentials (% change in mean ,weight) between each treated
group and the control group at Day 16 are shown below:

Group

6
7
8
9

10

Dose Level
(mg/kg/day)

140
280
560

1120
2235

Weight
Differential a (%)

1.5
-1.5
-5.7

aRel ati ve to control (Group 2) val ue

A slight increase in weight relative to the control group was noted for
Group 6, while Group 7 showed a slight reduction. A 5.7% reduction in weight
(relative to the control group) was noted for Group 8, and the ~ean body
wei ghts at Days 12 and 16, as \'/ell as the mean wei ght changes at all interval s
for this group, were significantly lower than the control values.
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MTD Determination - No compound-related deaths occurred at a dose level

of .140 mg/kglday. Compound-rel ated mortal i ty (10%) was ohserved at the 280

and 560 mg/kg dose levels; therefore,. a dose level of 250 mg/kg wa.s recom­

mended as the MTD for aniline. Following consultation with the sponsor, a

dose 1evel of 560 mg/kg was sel ected for use in the· reproducti ve screen.

p-Nitroaniline (BRL No~ 455)

The dosing of Groups 11 through 15 was postponed for a t't1O-day peri od due

to the difficulty encountered in getting the chemical into solution. Groups 1

through 14 were initiated on February 17, 1981, upon resolution of this

problem. A suitable test article/vehicle admixture could not be attained at a

concentrati on of 3315 mg/kg; therefore, Group 15 was omi tted from the study at

the request of the sponsor.

Mortality - Mortality data of mice t~eated with p-nitroaniline are pre­

sented by study day in Table 15. Deaths were observed only at the high dose,

, where 60% of the mice died from compound-related causes •. The cumulative

mortal i ty is summarized below:

Dose Level Total Dos i ng Error ..
Group (mg/kg/day) f'10rta 1i ty (%) i~ortal ity (%)

2 0 (Control) 0 0
11 205 0 0
12 415 0 0
13 830 0 0
14 1660 60 0

Pharmacotoxic Signs - Unkempt appearance was the only cl inical sign noted

for the Group 11 mice and was observed in all mice from this group at the one­

hour postdose interval on Day 8. Lethargy, tremors, and an unkempt appearance

were observed frequently and prostration was observed occasionally throughout

the eight-day dosing period in mice from Group 12 and 13. All mice from

Groups 12 and 13 recovered and remained normal throughout the eight-day post­

treatment observation phase. Prostration, tremors, lethargy, and an unkempt

appearance were observed frequently in all Group 14 mice during dosing. One

animal from this group was also noted to have opaque eyes during the last

three days of dosing and throughout the subsequent observation period. The

eyes of this animal were also squinted on Days 6, and 7, and throughout the

BLI #0107-C -78-



subsequent observation period. Six of ten mice from this group died during

the treatment period; those which survived continued to exhibit an unkempt

appearance, lethargy, and/or opaque eyes throughout the remainder ·of the

study.

The number of animals per group which exhibited one or more of the above­

described signs is shown below, along with the number of those affected wh'ich .

subsequently died or showed a complete recovery:

Dose Level Number Subsequent Subsequent
Group (mg/kg/day) Affected Deaths Recoveries

2 0 ( Control) 0/10
11 205 .10/10 0/10 10/10
12 415 10/10 0/10 10/10
13 830 10/10 0/10 10/10
14 1660 10/10 6/10 4/10*

*One an1mal was observed to have opaaue, squinted eyes throughout
the study •

. Body Weights - Mean body wei ghts (Days 1, 8 ~ 12, and 16) and., mean body

weight changes for each interval beyond Day 1 are presented in Table .. 16. The

wei ght di fferenti al s (% change in mean wei ght) between each treated group and

the control group at Day 16 are shown below:

Dose Level Weight
Group (mg/k g/day) Differential a (%)

11 205 0.4
12 415 -0.4
13 830 -0.4
14 1660 -1.1

aRelative to control (Group 2) value ..

The relative differences between the treated and control group weights at

the end of the study were slight (less than 1% in all but Group 14), but a

general dose-related trend was noted.
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MTD Determi nati on - Compound-rel ated mortal i ty occurred only in the hi gh
dose group. Based on the body weight data, a dose of 800 mg/kg/day was

recommended as the r'1TDfor p-ni troanil i ne. Fo 11 owi ng consultation wi th the
sponsor, a dose level of 1200 mg/kg was selected for use in the reproductive
screen.

N,N-Dimethylaniline (BRL No. 454)

Mortality - Mortality data of mice treated with N,N~dimethylaniline are
presented by study day in Table 15. The cumulative mortality which occurred
during the study and the percentage of deaths attributed to technical errors
made during dosing procedures are summarized below:

Dose Level Total Dosing Error
Group. (mg/kg/day) ~10rta1i ty (% ) Mortality (%)

2 0 (Control) 0 0
16 365 40 10
17 725 70 o·
18 1455 .100 O.
19 2910 100 0
20 5815 100 0

A high mortality rate attributable to the administration of the test
article was seen in all but the low-dose group. ~lortality reac~,ed 100% in
Groups 18, 19, and 20 by Days 4, 2, and 1, respectively.

Pharmacotoxic Signs - Pharmacotoxic signs observed during the experiment
were recorded with respect to nature, onset, and duration of each. Lethargy
was noted for all surviving mice from Groups 16 at the one-hour postdose
observation on Day 2 of dosing and prostration or an unkempt appearance was

occasionally observed in this group during the remainder· of the dosing
phase. Four mice died during dosing; one of these deaths resulted from dosing
error rather than compound toxicity. The mice which survived the dosing phase
exhibited no treatment-related clinical signs during the remainder of the

study. Lethargy, tremors, and/or unkempt appearance were observed frequently
in mice from Group 17 on Days 2 through 8 of dosing. Seven animals died from

compound-related causes during this period. The remaining three mice were
observed to be unkempt on the first day following dosing (Day 9), but showed
no toxic signs during Days 10 through 16. Mice from Group 18 exhibited the
first sign of toxicity (lethargy) at the five-hour postdose interval on Day 2

of dosing. Lethargy or prostration persi sted until the time of death; all
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mice died by Day 4 of dosing. t1ice in Groups 19 and 20 exhibited prostration,
lethargy, ataxi"a (Group 19 only), and/or tremors (observed in a single Group
20 animal) prior to death. All mice in Groups 19 and 20 were dead by Day 2
and Day 1 of dosing, respectively.

The number of animals per group exhibiting- one or more of th~ above­
described sign~ is shown below along with the number of those affected which
subsequently di ed or sl10wed a compl ete recovery:

Dose Level· Number Subsequent Subsequent
GrolIp (mg/kg/day) Affected Deaths -Recoveri es

2 a (Control) 0/10
16 365 9/1O~ 3/9a fJ /9

- 17 725 9/10 6/9 3/9
18 1455 10/10

b
10/10 0/10

19 2910 9/10
b

9/9 0/9
20 5815 6/10 6/6 0/6

aThe animal not accounted for in the number affected was found
dead at the one-hour postdose interval on Day 1 due to dosing
error •.

bThe mice not aCcounted for in -the number affected were compound;.
related deaths; however death was not preceded by any of the
toxic signs discussed above.

Body Weights -Mean body weights (Days 1, 8, 12, and 16) and mean body
weight changes for each interval beyond Day 1 are presented in Table 16. Body
weight data for Groups 18, 19, and 20 were not available due to the mortality
which occurred in these groups.

The weight differentials (change in mean weight) between each treated
group and the control group at Day 16 are shown below:

Dose Level Wei ght.
Group (mg/kg/day) Differential a (% )

16 365 -0.4
17 725 -0.8
18 1455
19 2910
20 5815

aRelative to control (Group 2) value.
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Both Groups 16 and 17 showed only minimal reductions in weight relative
to the controls (less than 1%). Statistical evaluation of the mean body
weight data at Days 1, 8, 12 and 16 revealed no significant differences
between either treated g~oup and the control group. The Group 17 mean weight
changes were noted to be significantly lower than the control values at all
intervals; however, interpretation of these data is complicated by the mor­
tality which occurred in this group.

MTD Determination - Compound-related mortality ranging from 30% to 100%
was observed in all treated groups. Since the low dose (365 mg/kg/day)
resulted in three compound-related deaths, a dose slightly below this (350
mg/kg/day) was recommended as the MTD for N,N-dimethylaniline. Following
consultation with the sponsor, a dose of 365 mg/kg was selected. for use in the
reproductive screen.

BLI #0107-C -82-



EXPERIMENTAL METHODS - REPRODUCTIVE PHASE
BLOCK III (BLI Project #0107-C)

Test Articles

The three cherni cal s for reproducti ve eval uati on were recei ved from the
sponsor on February 4 and 8,1982 (prior .to initiation of the MTD phase); the
portion of each ·compound remaining at the end of the MTD phase was retained

under appropriate storage conditions for use in the reproductive screen.
Information pertaining to the description, receipt, and storage conditions of
the test articles is given on page 69 of this r~port.

Test Animals and Husbandry

A total of 259 timed-pregnant female, specific pathogen free (SPF),. CD-1
albino mice arrived at Day 2 of gestation from Charles River Breeding
Laboratories,. Inc. (LakeView, New Jersey), on May 12, 1982. The animal s \~ere

examined upon receipt for general heal th and physical conditi'on, and body
weights were recorded (range 22.8 to 32.5 grams). This strain and the use of
timed-pregnant mi ce were selected as the test system at the request of the
sponsor.
*'

The mice were housed individually in suspended ·polycarbonate cages with
San-i-cel® bedding (L.F. Klein, Baltimore, Maryland). Purina® Certified
Rodent Chow® #5002 (Lot No. Jan. 7 822J) and fresh water were available ad
libitum. Fresh water bottles were supplied once weekly; cages were sanitized
and bedding was changed once during the study (between Day 15 and Day 18 of

. gestation). The mice were housed in a temperature controlled room (22t3°C)4

with 10-15 room air changes per hour. A 12-hour light/dark illumination cycle
was maintained5.

4A temperature of 27°C was reported during the morning mortality check on May
17, 1982 and was corrected. This temperature deviation is not considered to
have affected the outcome of the study.

SOuring the delivery phase of the study (May 28 through June 2, 1982), it was
. necessary to turn the lights on during the evening in order to weigh the
litters within 12 hours of birth as specified in the protocol.
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Prior to study initiation the"~ice were quarantined for five days in the
room in which the study was to be conducted; this shortened quarantine period
was necessitated by the use of timed-pregnant mice. During quarantine, obser­
vations were performed twice daily for mortal ity and general physical
appearance.

Assignment to Treatment Groups

On Day 7 of gestation, 200 clinically acceptable mice were assigned to
treatment groups using a computer-generated randomization program. The body
weights of mice assigned to the study ranged from 21.0 to 30.0 g. The
al.lotment of animals to treatment groups was as follows:

No of Assumed Dose Level* Color
Group Ho. Pregnant Females Treatment (mg/k g/day) Code

1 50 Corn Oi 1 Hhi te
2 50 Anili ne 560 Ok. Sl ue
3 50 p-Nitroaniline 1200 Yell ow
4 50 N,N-Dimethylaniline 365 Red

*Dose levels were ·establ1shed based on th~ results of the MTD Phase.

Each animal received a unique, six-digit, permanent animal number and was
toe clipped to reflect that number for identification purposes. The toe clip
consisted of the last three digits of the permanent animal number. The
remaining digits were omitted from the toe clip, since the first two digits
(82) indicated the year of study initiation, and the third digit (6) was the
same for all animal s on study. The toe cl i ppi ng code used for thi s study is
ill ustrated in Fi gure 3. The cage cards were color-coded and di spl ayed the
project number, individual animal number (six digits), treatment group and
dose level. The cages for each treatment group were arranged vertically on
the cage rack.

Test Article Preparation and Administration

Each test article was suspended in a corn oil vehicle at a concentration
which provided the proper amount of compound for the selected dose level. The
appropriate amount of each compound was measured out and placed in a 100 ml
flask. Corn oil was added, quantity sufficient, to 100 ml. The resulting
admixtures were mixed by inversion, the volumes checked and additional corn
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oil added (to 100 ml), if necessary. The suspensions were then mixed on a

Corni ng® magnetic sti rrer for approximately five mi nutes. The dosi ng sus­

pensions were prepared prior to study initiation (Day 7 of gestation) and were

used for eight consecuti ve days (Day 7 through Day 14 of gestati on); Duri ng

the study, the dosi ng mi xtures were stored at room temperature'~

The test article suspensions were administered orally with a steel feed:'"

ing needle, once daily for eight consecutive days beginnihg on Day 7 of gesta­

tion. Oral presentation via intubation was selected as the route of adminis­

trati on at the request of the sponsor. Dosi ng was performed at approximately

the same time each day. Each animal recei ved an appropri ate dose of the

designated compound at a constant dosing volume of 5.0 m1/kg of body 'Height

based on the weights measured on Day 7 of gestation. Mice in Group 1 received

corn'oil at a volume of 5.0 mg/kg of body weight. This group served as the

common control for the three compounds being eva1uated~

Observations

All animal s were observed -twi ce dai 1y duri ng the study (morni ng and

afternoon) for clinical signs of toxicity and mortality. Body weights for the

dams were recorded upon rece,ipt (Day 2 of gestation), at study initiation (Day

7 of gestation), on Day 18 of gestation, and at termination (Day 4

postpartum). In addition, a terminal. body weight was recorded on Day 23 of

presumed gestation for females which did not produce litters. Body weight

changes (Day 18-Day 7) were calculated for each female. Physical examinations

were performed at each body weight interval. Pup counts and litter weights

were recorded within 12 hours of birth and on Day 3 postpartum. An average

weight per pup (mean pup weight) was calculated for each litter at birth and

Day 3 by dividing the total litter weight by the number of live pups. Litter

weight and mean pup weight changes (Day 3-Birth) were also calculated, and the

viability of offspring from birth to Day 3 was assessed.
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Termination

All dams were sacrificed on Day 4 postpartum and females which failed to

de.l i ver were sacrificed on Day 23 of gestation byasphyxi ati on wi th carbon·

di oxi de. Pups were ei ther decapi tated or ki 11 ed by an overdose of ether on

Day 4 postpartum. Necropsy examinations were performed only on females which

did not del iver. The nongravid uteri were treated with a. 10% sodium sulfide

solution to determine the prior existence of a pregnant state. All carcasses

were incinerated.

Statistical Analysis

For each treatment or control group,· means and standard dev; ati ons were

calculated for the following parameters: maternal body weights for each

interval collected; litter weights, mean pup weights, and pup counts (live and

dead) for each interval collected; weight changes for dams (Day 18-Day 70f
. .

gestation) and litters (Day 3-Birth); and offspringvi"ability ratios from

bi rth to Day 3 postpartum •. Treatment group means were compared' to 'the common

control group by Student's t-test6• A notation of s+ or s- in ,the tables of

this report indicates that the mean value is statistically highe~ (s+) or

lower (s-) than the respective control value" at p<0.05 ..

The use' of the word "si gnifi cant" in thi s report, where groups are

statistically compared, is to imply either no statistically significant

difference or that a statistically significant difference is noted. The use

of the word "similar" has no statistical connotation, but rather indicates

that two groups have simil ar data sets.

6Snedecor, G.W. and Cochran, W.G., Statistical Methods, Iowa State University
Press, Ames, Iowa 10:258-268, 1967.
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RESULTS - REPRODUCTIVE PHASE
BLOO<. III. (BLI Project H0107-C)

Maternal Mortality'and Pharmacotoxic Signs

Mortality data for all groups are presented by study day in Table 17. A
total of 21 mice (42%) treated with p-nitroaniline (Group 3J die~ from
compound-rel ated causes. Compound-rel ated deaths occurred in six mice fro[11
the anil,ine-treated group (Group 2) and two mice from the N,N-dimethylanil ine­
treated gioup (Group 4); an additional N,N-dimethylaniline-treated animal
(826851) was sacrificed.i.!!. extremis on Day 18 of gestation (Study Day 12);

this animal was noted to be lethargic, prost~ate, cold to the touch and had
mucoid secretion from the vagina prior to sacrifice. No deaths occurred in
the vehi cl e control group (Group 1).

The, incidence of pharmacotoxic signs observed during the study is sum­
marized in Table 18. Compound-related signs ()f toxicity were seen most
frequently in mice treated with p-nitroaniline. Animals from· this. group
exhibite~acute· toxic si gns foll owi ng dosi ng on Day 1; all mi ce were prostrate
and approximately one-half of the mice had convulsions during this time.
Prostration and/or tremors were .consistently noted in the p-nitroaniline group
throughout the remainder of the dosing phase (Study Days 1 through 8) with the
percentage of animals affected ranging from 27% to 53%. Ataxia, difficult
breathing, and yellow discoloration of the body surfaces were infrequently
reported. Those animals which survived the dosing phase remained essentially
normal throughout the post-treatment phase of the study. Prostration,
tremors, ataxia, lethargy, piloerection, vaginal secretion, and/or anal bleed­
ing were observed in an occasional aniline or N,N-dimethylaniline-treated
animal prior to death.

Maternal Body Weights

A summary of mean maternal body weights and weight changes at designated
intervals during the study is presented in Table 20 •. Mean body weights for
females which did not produce litters are presented in Table 21.

The mean body weights (Day 18 and Terminal) and the mean weight change
(Day 18-Day 7) for the p-nitroaniline-treated females which delivered litters
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were significantly lower than the control values. This effect on body weight
gain was attributed to treatment with p-nitroanil ine.

The mean maternal body wei ghts for the anil i ne-treated (Group 2) femal es
were statistically comparable to the control values at all intervals; however,
a significantly lowe"r than control mean weight change was noted •. No differ­
ences in mean maternal body weight or mean weight change were observed between
the N,N-dimethylaniline-treated (Group 4) females and the" control group.

The-. mean body wei ghts and body wei ght changes for the treated femal es
l,oihich did not produce litters were generally similar to the control' values at
all i nte rva1s.

Reproductive Performance and Maternal Behavior

Litters were born on Days 18 through 23 of gestation (May 28 through
June 2, 1982). The percentage of litters per group delivered on each day is
summarized below:

Litters Delivered (% )
Gestation bay

. Group Treatment 18 19 20 21 22 23-
1 Vehicle Control 17 61 17 2 2 0
2 Ani.1 i ne 4, 32 60 4 0 0
3 p-Nitroaniline 0 7 53 7 20 13
4 N,N-Dimethylaniline 3 67 28 3 0 0

A slight delay in time to delivery was noted for the p-nitroaniline­
treated group (Group 3), in which only 60% of the litters was delivered by
Day 20 of gestation as opposed to 95% in the vehicle control group. Treatment
with aniline and N,N-dimethylaniline had no apparent effect on time to
del i very.

Reproductive outcome is summarized in Table 19. Examination of mice that
had not produced 1i.tters by Day 23 of gestation revealed corpora 1utea in the
uteri of 18 animals (incidences of 8, 7, and 3 in Groups- 2, 3, and 4, respec­
tively), thus indicating that fertilization had occurred without subsequent
implantation. These mice were not included in the calculation of the delivery
index (number of live litters produced/number of animals determined to be
pregnant) since the implantation process would have occurred prior to the
initiation of treatment.
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A compound-related effect on reproductive outcome was observed in females
treated with p-nitroani1ine (Group 3), as evidenced by the reduced delivery
index observed for this group (69% as opposed to 100% in the vehicle control
group). Of the 29 females which survived the dosing period, only 15 litters
were produced; 11 .live litters and 4 dead litters. Ectromelia (all limbs) was
observed in the pups delivered by Group 3 female 826788. Examination of
sodium sulfide treated uteri from those Group 3 females which had not

delivered litters by Day 23 of presumed gestation revealed resorption sites. in

one of the 14 animals examined.

Treatment with aniline and N,N-dimethyla~iline (Groups 2 and 4) had no
apparent adverse effects on reproductive outcome. The delivery indices were

noted to be 100% and 97%, respectively, and were, therefore similar to that of
the control group (100%).

Evidence of apparent cannibalization of offspring by the dams was ob­
served more frequently in the treated groups than in the contr6] group~ The

highest incidence of this behavior was observed in Group 3 (p'-ni"troaniline)

where 47% (7/15) of the litterswe~~ cannibalized. The percentage of litters
cannibalized in Group 2 and 4 was 20% (5/25) and 14% (5/36), respectively;
evidence of this behavior was also seen in 5% (2/41) ·of the contro~ litters.

Pup Counts, Litter Weights, and Offspring Viability

Pup counts (1i ve and dead) and 1i tter wei ghts were recorded at bi rth and
on Day 3 postpartum. Per-pup average weights, weight changes (from birth to
Day 3), and offspring viability ratios (number alive at Day 3/number al ive at

bi rth) were cal cul ated. Mean val ues are summari zed in Table 20.

The mean total and mean live pup counts at birth and the mean live pup
count at Day 3 for the p-nitroaniline-treated group (Group 3) were signifi­
cantly lower than the control group while the mean number of dead pups for
this group was significantly higher than the control group at both inter­
vals. In addition, the offspring viability ratio was significantly decreased

as compared to the control value. These effects on pup counts and offspring
viability through the first three postpartum days are considered to be related
to treatment with the test chemical. The mean litter weights, as well as the
mean wei ght change of the Group 3 offspri ng, were si gni fi cantly lower than the
control values. This was apparently due to the lower number of pups per
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litter in Group 3, as the mean pup weights and weight change (per~pup average
weights) in Group 3 were statistically comparable to the control group.

The mean 1i ve and total pup counts for the anil i ne-treated 1i tters
(Group 2) were stati sti cally comparabl e to the control group at both
interval s. A signi ficantly increased number of dead pups was note.d in Group 2
at Day 3 postpartum and the offspring viabil ity ratio through the fi'rst'three'
postpartum days was si gnifi cantly lower than that of the control group.
Treatment with aniline also adversely affected birth weight and weight gain of
the F1 generation, as the mean pup weights and mean pup weight change were
significantly lower than the control values.

Treatment with N,N-dimethylaniline had no adverse effects on postnatal
reproductive outcome. No signifi~ant differences between the Group 4 and
control group mean pup counts were noted at birth or on Day 3. The Group 4
offspring viability ratio was significantly lower than the control group;
however, thi s di fference was sl i ght and is consi de red to be i nci dental.
Statistical evaluation of mean litter and per-pup average .weights revealed no
noteworthy vari ati ons between the Group 4 and control group data.

Conclusions

Based on the results of this study, gestational treatment (Days 7 through
14) of timed-pregnant CD-1. mice with p-nitroaniline adversely affected
maternal survival, gestational weight gain, the ability of the dams to produce
viable litters, and survival of the F1 generation through the first three
postpartum days. Treatment with aniline had no apparent effect on the number
of live litters produced; however, offspring viability through the first three
postpartum days was significantly lower than that of the control group. In
addition, reductions in birth weight and weight gain were seen in the aniline­
treated litters. Treatment with N,N-dimethylaniline had no adverse effects on
survivial or weight gain of the dams, or birth weight, weight gain or
viability of the F1 generation through the first three postpartum days.

Raw Data and Final Report Storage

All raw data and the final report are retained in the archives at
Borriston Laboratories, Inc., 5050 Beech Place, Temple Hills, r~aryland 20748.
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