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The ~ep~oductiye @ffects of sodium-selenite (10102188) ~SSt,

Pthylene-thiou~ea (96457) (ETU), diethylene-glycol-monomethyl-ether (111773)
(DEN~', ethwlen~-glycol-mo~methwl-eth~r(109864) (EME),
ethylene-9lycol-monoethyl-ethe~ (110e05) (EMEE), ethylene-qlycol-monobutyl-~ther

(l111'!:.~) (EBE), toluene (108e83), 2,4-dinitrotoluene (21142) (2,4Di'rt} Clnd
2,4-diarninotoluen~ (95807) (2,4DA) ~erp e7.amined in mice. Female CD1-mice w~re

Qiyen 10 millillters per kilogram or~l doses of each compound dissol~~d in an
appropriate solY~nt at Yariovs contentrations to determine the ma7.imum
tol~r~teddose (MTD). Preqnant mice were aaministered the compounds orally fo~ e
days, the concentrations of ea~h compound being based on the MTDs. Animals w~re

observed for cllnical symptoms and any dead mice were n~cropsied. Litter size,
number of live pup~., and litter weights were tabulatetl and statistically
.nal',J.:.;od.JThe rHDs of 58 ·lnd toluene caused no significar,t re~roductive

t07.icitl~./", ETU caused a significantly ~educe,d number of live pups pe.'r litter.
~eE ,1nd 2,4DN r~sulted in a large numb~r of r~~orptions and mat~rnal defects;
howev~r, th~, viabilit~ of the litt@rs was not significantly .ffect~d. DEME ~nd

2,~DA caused:~ large number of ~.sorptions and matern.l d@aths .s w~ll as a
large number Of stillbi~ths. EME and EMEE caused ext~eme ~eproductive toxicity.
No vl~ble litters were obs~rved.
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1. OB.:JECI'IVE

The purpose of this study was to screen for the potential
reproductive effects of nine selected NIC6H test substances. :' These
nine chemicals were nlIDlber coded during the study so that no
laboratory or supervisory personnel were aware of their specific
i<ientity. Maximum tolerated dose levels,were detennined; and were
then used in subsequent reprodUctive studies. ' The maximum
tolerated dose {MID) was initially defined as the highest dose
which results in weight reduction during, the study period not
greater than 10% CXJrCPCITed to the Controls and which results in no
animal nortality. This was changed prior to testing to include
criteria of a minimum nortality to be expected in the reproductive
phase. Doses.were chosen by ~the Project Officer for "the subsequent
reproductive studies fran the results of, the MID study, available
~ta fran 1:.he literature, cliliical signs; and fran other sburces.

All 'Chemicals were then assayed "for thei~ potential to produce
adverse reproductive effects, by utilizing the m:xlifiedpostnatal
nouse screening, test described by Olemoff and Kavlock {Teratology,
21 (2): 33A, 1980).

2. EXPERIMENTAL DESIGN

2.1 Animals

·2. L l' Test animal

For the maxim.nn tolerated dose studies, a total of five
hundred twenty adult, virgin, non-pregnant,' specific pathogen
fr.ee (SPF)CD-l ferrale mice were used for all rUne chemicals.
The mice ranged in age from sixty to" eighty days and ranged in
weight fran 25.1 to 35."8 grams, for the MID Block I study. The
mice ranged in age fran six to eight weeks of age for MID
Blocks II and III. W=ight ranges of 'mice used were 20. 3to
28.8 g for MID II, and fram 22.6 to 28.4 g for MID Block III.
They were purchased fran Charles River Breeding laboratories,
either at Wilmington, MA for MI'D I and MID II (except 20), or
Lakeview, NJ (L04) for MI'D III' and 'twenty for MID. II.

For the entire reproductive phase of the study, six hundred "
adult female tirred-pregnant 5-days specific pathogen-freeCD-l
mice were used. These mice ranged in age fran six to eight .
weeks old, and ranged in weight fran 20.1 g to 36. 7 g, ,19. 5 g
to 34.0 g, and 21. 5 g to 34.8 g, for Reproductive Blocks' I,
II, and III respectively. They were purchased frem Charles
-River Breeding Laboratories, Wilmington, MA for Reproductive
Blocks I and II, and frem lakeview, NJ for Reproductive Block
III. "

2.1.,2 Identification and randcmization procedures

Aniroals were identified by ear punch code. In addition, the
test substance and dose level were identified on the aniroal
cage card.

I



Animals were assigned to the different experimental groups by
using the "Randanization of Ani..m3.ls to Treatrrent Groups"
8.S.C. standard operating procedure.

2.1.3 Q.larantine period and animal examination

Prior to the initiation of testing, ani..m3.ls \\'ere inspected. for
signs of debility or disease by an animal care veterinarian,
and placed in quarantine in the animal roan assigned for the
study. Animals were observed for clinical signs daily prior
to dosing by technical personnel.

2.2 Anim3.l maintenance

2.2.1 Feed and water

Animals were supplied ad libitum with Nlli-D7 rat and m::>Use
certified feed (ZeiglerBrothers, -Gardners, PA). Untreated
tap drinking water was supplied ad libitum fran an autanatic
watering system (Hardco, Cincirmati,Chio).

2.2.2 caging

Animals were randomly assigned 5 to a cage for the Ma.xiIrn..lrn
'Iblerated O:>se studies. Animals were housed individually for
the Reproductive phases of the study. Polycarbonate cages
containing heat treated hardwood chips .(Sarl.i-chip) as bedding
and non-woven filter sheet tops, and suspended fran steel
racks, were used in the study. Bedding was not disturbed after
day 18 of gestation in the reproductive studies. Feeders,
cages, racks and filters \\'ere changed by the technical staff.

2.2.3 Envirorurental cenditions

For the IPaXimum tolerated dose studies, the recorded roan
terrperature range was between 67° and 75°F except for one day
when the temperature was 64°F. These terrperatures were within
the range stated in the protocol 86% of the readings.

For the reproductive. studies, the recorded t~ratures ranged
from 69°F to 74°F. These temperatures were within the range
stated in the protocol at all tiIres.

The recorded range of relative humidity was between 34 and
58%, which was always within the 30 to 70% range as specified
in five of the six protocols. Where a rrore restricting set of
specifications for the humidity range was used, in the third
reproductive study, the humidity rreasurerrents were 42-49%
R.H., which was also within the 50±15% R.H. stated in the
protocol.

Air flow was between 12 to 16 ccrnplete changes of 100% fresh
air every hour. Prior to introduction into the animal room,
air was filtered through roughing, Varicel and HEPA filters.,
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A 12-hour light/dark cycle starting at 7 A.M. using soft-type
fluorescent light, was used for. the duration of the study.

2. 3 Study scheduling

The testing schedule for the maximum tolerated dose and
reproductive phases of the experi.rrent was arranged in a
staggered fashion, so as to be m::>re .easily conducted. Dates
of testing are fully outlined in Appendix 2. The nine
chemicals were divided into three groups of three chemicals
each. Each bl-ock of three chemicals is designated by ranan
nurreral. The reman nurrerals. designating each block of
chemicals col:'respond be~n reproductive and MI'D studies .
(Reproductive III examines the reproductive effects of the

. sane chemicals :tested inMI'D III). Where insuff.icient
infonnation was obtained in an MID block fora specific
chemical, addi-tional dose levels ·were subsequently run
concurrently with the next MID block. The reproductive study
·for that .chenu.calwas therefore run .also With the following.
reprodp.ctive block. . . .

2.4 Test substances formulation and disposition

Test and control substances had the following characteristics:

O1emical Physical State Color . Density

1. Soditnnselenite Pc:Jvrler White

2. Ethylene thiourea Crystal White 1.00 g/ml

3. Diethylene glycol Liquid' Colorless 0.99 g/ml
m:marethy1 ether

4. Ethylene glycol Liquid COlorless 0~95g/ml

rronorrethy1 ether

5. . Ethylene glycol Liquid Colorless 0.91 g/ml
m:moethy1 ether

6. Ethylene glycol Liquid Colorless 0.89g/ml
rronobutyl ether

7. Toluene Liquid Clear. 0.87 g/ml

8. 2,4-dinitrotoluene Crystal Yellov.r 1.56 g/ml

9. 2,4-diaminotoluene Crystal Bronze 0.85 g/ml

3



Physical
Vehicles 8tate ," Color Density Purity , "

1- Deionized water Liquid Clear 1.00 g/rnl Resistance 10
rrega~hrns an

2. Corn·oil Liquid Yellow 0.91 and Peroxide 10
0.92 g/rnl rreq/l

The contractor retains dOCllIYEntation of the density determinations of
the MID Block II chemicals and for all the reproductive studies.
"Density determinations for the fOITlU.llations prepared densitaretrically
in MID BloCks I and II were not retained, and cannot be· specifically

. d.ocurrented. Preparations of test sUbstances were ffi3.de in the following
ways: (see key in Appendix 1)

MID I

1. 88
.2. Et'fu
3. I:X3ME

MID II

3. I:X3ME(additional levels)
4. &;ME

5. ffiEE
6. ffiBE

MID III

7. TOL·
8. ONT
9. OAT

REPRO I

1. 58
2. Et'fu

REPRO II

3. I:G1E
4. EX;ME
5. ffiEE
6. ffiBE

REPRO III

7. TOL
8. DNT
9. OAT

Volurretrically

x

x

X

x

X
X
X
X

4

Densitaretrically

x

x
X
X
X

x
X

X

X
X
X



For the first t\tJO blocks of maxi..rm.Irn tolerated dOse studies and
reproductive studies, sodium selenite (SS), ethylene thiourea
(EtTu), diethylene glycol m::>n.c::nethyl ether (IX;ME), ethylene
glycol lIDnarethyl ether (E>3ME), ethylene glycol m::>noethyl
etber{ffiEE), and ethylene glycol lIDnobutyl ether (EXiBE) were
prepared, and :were tested in parallel groups, using concurrent
vehicle control groups as reference. Insufficient MI'D data
was obtained for rx;ME with the first five doses set in block
I, so 'three additional dose levels were tested concurrently
with MI'D block II. The .reprcx1uctive study on IX;ME was
oriqinally assigned to Feprcx1uctive Block I, but was ,run with

. Reproouctive Block II because of the additional dose-setting
test. In all cases for these chemicals, the vehicle was
deionized water with a resistance R> 10 rrega ohms-an.

For the -thir-d blocks of maxi..rmIrn tolerat.ed dose studies and
reproductive studies, susf€l1sions of 2,4...dinitrotoluene (DNT)
and 2,4 diaminotoluene ~DAT) and a solution of toluene (TOL)
were prepared, and were tested in parallel groups, using a
concurrent vehicle control group as reference. In all ,cases,
the vehicle was corn oil with a peroxide con:tent of less than
10 rreq/l.

Ethylene thiourea was prepared as a suspension' using a
,Polytron horrogenizer,. and maintained with constant stirring.
The dose concentrations of EtTu cannot be regarded as
campletely reliable because of sticking to the walls ,of any
container, and rapid settling. It was also difficult to
administer due to sticking and'plugging in the gavage needle.
Formulations of all other chemicals were made as solutions'or
stirring suspensions in their vehicles and were gavaged
easily. '

D::>se analysis, characterization, and stability .for all
chemicals tested in both the MID and Reproductive phases, is
the responsiblity of NIOSH. Aliquots of all doses prepared
were sent by the Contractor'to NICSH for analysis.

2.5 Dose levels and dosing

For the maxirrnJrn tolerated, dose ten female mice were assigned
to each dose level for each test compound. For the
reproductive studies, fifty tirred..,.pregnant female mice were
administered the designated MID (maxirrnJrn tolerated, dose)
chosen fran the results of the corresponding MID study for
each specific chemical. All ani..m3.ls were administered the
formulation by gavage, using a gavage needle with a ball tip
and a 0.50 ml glass syringe. All dosages were rounded to the
nearest 0.05 mls. All doses were delivered at 10 ml/kg body
weight.



Doses were set for the IDaxi.mum tolerated dose studies as follows:

Test. Substance .
Blocks. I and II:.
Water ~vehicle control)

Soditml selenite (55)

Ethylene .thiourea (Et'fu)

Diethylene glycol rronarethyl
ether (LGME) {'rested with
Block I)

'I::GME
{Tested with Block II)

Ethylene glycol rronanethyl
ether (Ex:;ME).,

Ethylene glycolrronoethyl
ether (ffiEE)

Ethylene glycol rronobutyl
ether (EGBE)

Dose level

2.5 ltg/kg Body weight (a)
5.0

10.0
20.0
40.0

75rrg/kg Body weight (a)
150
300
600

1200

100 rrg/kg Body weight (a)
·250
500

1000
2000

3000rrg/kg Body weight
-6000
9000

190 rrg/kgBody weight
380
760

1520
3045

225 rrg/kg Body weight
4-50
900

1800
3605

295 mg/kg Body weight
'590

1180
2365
4275

'(a) It was found that thirteen of the 160 Block I· anilnals were slightly
misdosed (±14.18%) due to a rounding error in the dose calculations.
These deviations are, in our judgment, insignificant.
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Block III:
Com Oil (vehicle control)

Toluene

2,4-dinitrotoluene (ONT)b

2,4-diarninotoluene (OAT)

735rrg/kg Body weight
1470
2945
5890
8700

310 rrg/kg Body weight
525

1250
2500
3500

150 rrg Ikg Body weight
175
200
225
250

For the reproductive studies, doses were chosen based on the results of
the MID experirrents. The dose levels chosen (see the Results section)
for each chemical are as follows:

Test Substance

Blocks I and II: Water (Vehicle control)
SS
Et'fu
oc.ME
EX:;ME

ffiEE
EX;BE

fuse level

5 rrg/kg
300

4000
1400
3605
1180

Block III: Com Oil (Vehicle control)
TOL
ON'!'
OAT

2350
390
150

b
The second dose level for ONT should have been 625 rrg/kg BW. The

actual dose prepared was thus 16% low, due to a chemistry transcription
error.

7



Formulations of all the different canPoUnds were administered
to the animals in a volume of 10 rnl/kg bOdy weight. The dose
administered wascalculat.ed fran the body weight rreasurertents
for,~ach animal on the first day of treatment.

,l:X:>sesof each.fonnulation were administered once per day, at
approximately the sane tilre of day, for eight (8) consecutive
'days. in ti.Ired-pregnant mice tested in the
reproouctive-e-ffects studies, these doses were administered

"between the seventh and fourteenth gestation days, inclusive.

2.6 Procedures

AIU..m3.1 weights

The balance used to' rreasure body weight was calibrated (using
SSC'Standard <:perating Procedures) at the start of each day's
weighing. All animals were weighed to the near:estO. 1 gram at
each weighing . When litters were weighed, the balance was
'calibrated at the 'start of each day's weighing. All litters
,were weighed to the nearest 0.1 gr~. '

For the ·MID imaximum tolerated dose) studies , all' animals were
weighed to the nearest O. 1 gram on the first and last day of
dosing. The weight rreasured on the first day of dosing was
used to calculate 'the dose to be given throughout the
treatrrent period. Animals were also weighed on days four and
eight after the dosing period. The final weights were
obtained immediately prior to terminal sacrifice of the
survivors on day eight after the dosing period.

For t:.hE= reproductive studies, each female was weighed on day
seven, of gestation irmediately prior to dosing. '!his body
weight was uSed to calculate the dose volurre of chemical or
vehicle given throughout the treatment period.

Females were also weighed on day eighteen of gestation and on
day three postpartum. 'Ibtal litter weights were rreasured
within tWelve hours a fter birth, and again forty-eight hours
later. ' '

2.6.2 Clinical observations

For the Max:i.rmun Tolerated I:X:>se studies, all animals, were
. observed' for clinical signs of toxicity during the' first hour
after dosing each day and at least one additional observation

, was' made of, each ,ani.IPal each day of dosing (the minimal
,interval between these observations was five hours). Animals
were observed once daily after the dosing -period until
termination of the study.

8



The occurence of any clinical sign of' toxicity during the r.nD
study was tabulated, showing the number of anools per dose
level affected. The occurence of such signs was analyzed for
each chemical independently.'

For the Feproductive studies, begirming eighteen days after
mating ,pregnant females I cages were inspected daily for the
-presence .of a litter or signs of cannibalism. The nwnber of
living and dead pups .was counted within twelve hours of birth
and again forty-eight hours later. 'Ibtal litter weights were
rreasured at, these sarre tine p::>ints.

Pathology

-Mated females which failed to deliver a litter by the 23rd day
after mating were sacrificed, necropsied, and the status of
pregnancy 'assessed. All uteri not obviously gravid were
treated with sodium sulfide to assess the prior existence of

. pregnancy.

All animals dying on test were necropsied as soon as p::>ssible
after their discovery, to determine if the deaths were due to
gavage ,error.

2.6.4 Data COIlq?utations

Tl'le following data were recorded, carputed and used in the
.selection of the MID level for the reproductive study:

i. Animal body weights and clinical observations
ii. Average body weight per group per day weighed ±

standard deviation compared statistically for
treatrrent and control groups.

iii. The percent relative mean body weight ,change of each
treated groupcanpared to the control group for each
p::>st-treatrrent day that weight was measured.

iv. Mean weight change during treatment per group
(difference between pre-and p::>st-treatrnent weights)
± standard deviation compared statistically for
treatment and control groups. The mean weight
change was calculated for each treated and control
group for each post-treat:rrent day on which body
weight was rreasured.

The following data were, tabulated and 'used for calculations in
the Reproductive study:

i. Chemical identification, dose, treatment regimen,
and vehicle.

ii. Number of animals found dead in the. dosing and
',p::>st-dosing periods. " . .

iii. Number of animals producing litters.
i v . Number of ani.m3.ls with totally resorbed litters.

9



v. '
vi.

vii.

viii.

ix.

x.

xi.

Number of animals considered in each calculation.
M3an maternal weight for each day weighed with
standard deviation.
Mean number of live pups found per litter within 12
hours of birth with standard deviation.
Mean number of dead pups found per litter within 12
hours after birth with.standard deviation.
Mean number of live pups per litter on day 3
};X)stparturn with standard deviation.
Mean litter weight on day l};X)stpartum with standard
deviation. .
Mean litter weight on day 3};X)stpartum with standard
"Geviation.

The follCMing calculations were made for each chemical and its
concurrent control group.

i.

ii.

iii.

iv.

v.

vi.

2.6.5

Reproductive Index (number of females bearing viable
litters divided by the mnnber of pregnant females).
Mean maternal weight change during pregnancy (weight
on, day eighteen of gestation minus weight on day
seven of gestation) with standard deviation.
Mean percent dead pups per litter with standard
deviation.
Mean live litter weight on day one and day three
};X)stpartum.
Mean percent weight change per litter from day one
to day three p::>stpartum with standard deviation.
Mean percent pup viability per litter fran day one
to day three p::>stpartum with standard deviation.

Statistical analysis

The above listed calculations (except for Peproductive Index)
were analyzed by using M:d.el I fixed treatnent single
classification analysis of variance (one-way ~OJA), according
to the procedure described by Sakal and Rohlf (BiooetIy,
Freeman and Co., 1969) and Snedecor and Cochran (Statistical
Methods; Iowa State University Press, Iowa, 1968).
canputational fOITrn..llas were programred into a TI-59 (Texas
rnstrurrents, Inc.) calculator, and tail probabilities (p) were
obtained from the F-statisticsusing the availab~e sof~e.

Values of the F-test for nI' n2 degree of freedan at a P
level of significance are given. If F < 1, it indicates a
non-significant source of variation. In cases when F > 1, the
value for P (level of significance) is given.

The one-way PliO/A was interpreted as follows: if p > o. OS, the
analysis indicated no evidence for a significant variance
arrong the different animal groups at a particular tin-e, Le.,
animals from the different groups had similar body weights.
If P < 0.05, the one-way PliOJA- indicated a significant source
of variation among the animal groups, and results were
interpreted as a significant effect on the body weights among

10



•

•

the dif~erent experirrental groups. A standard Chi square
analysis is used to evaluate Reproductive Indices. The
procedures are described in Steel, R.G.D. and J.J.'Ibrrie,
Principles and Procedures of Statistics, McGraw Hill, New
York, 1960.

Results of percentage of dead pups per litter within 12 hours
p:lstpartum were nonnalized using they x + o. 5 .data
t.ransfonnat.ion, where x=% deaths/litter. Results of
percentage of pup viability per Jitterbetween days 1 and 3,
and results of percentage of body weight change. per litter
retween days 1 and 3, were nonnalized using the yxdata
transf<ID"l\3.tion. After "transfonnation, aM:>del I ANOlA was
used ,for the analysis. These procedures are described in the
reference ~iv.en ·previously.

3. RESULTS OF THE MAXIMUM 'IOLERATED rosE STUDIES

Results of the maximum ,tolerated dose studies are .given in this section
by "chemical. Each test group treated with a specific chemical is part
of a group of cherni~ls (a "block") tested with a single control group.
Therefore, results are presented in order of block of testing. Each
block originally contained three chemicals. Diethylene glycol.
rronarethyl ether, originally tested for maxirnumtolerated dose (MID)
with ,Block I, had three additional dose levels tested with Block II.
'!herefore , additional results for it are given in section 3. 2. .

The rreanto1y weights o'f each .treated group for each weighing day are
presented in tabular form. '!he values given are'rreans ± standard
deviations for each group, for 'days 1 .and 8 of dosing, and' for days' four
and eight after the dosing period. Vehicle control group weights are
presented concurrently.

The 'percent relative }x)dy weight change of each treated group .carpared
to the vehicle control group at the three tirre intervals specified is
also tabulated for each chemical.

Body weight -changes of female mice in each test group are also compared
to the initial weight of that test group. '!hese catparisons are
tabulated for the sarre' threetiIne intervals specified.

furtality and clinical signs, both during dosing, and in the
post-treatrrent observation period are also tabulated for each chemical.

3.1 Block I MTD studies

3.1.1 Sodium selenite (5S)

•
Body weights of aninBl~ in the 2.5, 5.0 and 10.0 rrglkg BW were
similar to the body weigl:lts of the "control group. Statistical
analysis of results at the end of the dosing period and during the
post-dosing period (see' Table 1) indicated that the different dose
levels did not have a significant effect on body weights.

11
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Body weights of ani..rPals from the 2.5, 5.0 and 10.0 rrg/kg were at
all ti.mes within 10% of the vehicle control group (see Table 2).
All animals receiving 40. °rrg/kg BW were dead by the 3rd day of
dosing, and only one animal fran the 20.°rrg/kg dose group survived
the dosing period.

As seen in' Table 3, the animals in the ICMest three dose level
groups (2.5, 5.,0, and 10.0 rrg/kg) had an increase in rrean body
weights throughout the course ,of the study. .

Statistical analyses of results at the 3 t:i.rre intervals indicate
that body weights arrong'the different exper:i.rrental groups were'
similar (p > 0.05) . .

The majority of the animals in the 20.°and 40.°rrg/kg dose levels
were dead by the end of the dosing period; all had died by the
final day of study. '!\oK) natural deaths, occurred in each of the 5.°
rrg/kg and 10.°rrg/kg dose level groups. (Xle single death,
occurring on the.. 2nd day of dosing in the 2.5 rrg/kg dose level, was
attributed to gavage error. furtality is stmTl"arized in Table 4.
In the vehicle control group for Block I of the MID study, one
death attributed to gavage error ,occurred on the first day of the
PJst-treat:ment period (no control animals died in Blocks 'II or
III) .

Clinical signs of animals administered sodium selenite in the
M3ximurn Tolerated Dose study are s\.lI'llMrized in Tables 5 and 6.

Based on ,the' results of theMaxi.mum 'Iblerated COse Study for Sodium
selenite, a dose level of 5 rrg/kg was chosen for the Reproductive
study. . .

12



TABLE 1

'. Effect of the administration of Sodium(~lenite

. on the body weight of female mice a

D::>se level
(rrg/kg BW)

,iX)sing period (days)
1 8

Post-dosing period (days)
4 8

Vehicle
Control

2.5

5.0

10.0

20;0

29.6 ± 1.330.4 ± 1.8(b)
{10) ~5)

30.0 ±2.7 30.5 ± 2.8
0..0) (9)

29.6 ± 2~-0 3D.3 ± 2.-6
(10) 18)

29.9 ± l~g 30.1 ± 1.9
(10) i8)

29.2 ± 1.9 . 30.1
(10){l)

30.8 ± 1. 4
-(9)

31.1 ± 2.8
(9)

30'.5 ± 2.9
i8)

30.3 ± 2.1
~8)

(0)

31. 8 ± 1. 9
(9)

32.2 ± 3.6
-(9)

31.0 ± 2.4
(8)

30.7 ± 1.9
(8)

~O) .

40.0 29.3 ± 1.0
(10) (0) to)

Statistical Analysis

Con­
clusion

F <1
N.S.

F <1
N.S.

F <1
N.S.

F <1
N.S.

(a) All values are grams, mean ± S.D.; group size is indicated in
parenthesis.

(b)Due to a technical problem with .the watering system -in one cage, only 5 .
. animals were consid_ered in the analysis.

(c)N.S. = Not Significant



TABLE 2

Relatiye effects of the ~drninistrationof.~ selenite
. on the body we~ghts of fenale nuce" .

IXlsing Pe1i~ Post-dosing period,
,CuitIpund IXlse Level 8th day C 4th day . 8th day

Sodium 2.5 rrq/kg + 0.3 (9) + 1.0 (9) + 1.3 (9)
selenite 5.0 " - 0.3 (8) - 1.0 (8) - .2.5 (8)

10.0 " - lob (8) 1.6 (8) 3.5 (8)
2D.0 " - 1.0 (1) (0) (0)
40. O. " 10) (0) (0)

,

(a) Percent of relative effect on body weights at three different ,time
intervals after study initiation, as conpared to the vehicle control group
(=100%) at the sarre ti.rre interval,.. .

~b) This table was prepared using theaveragebod~~i~hts ShCMn in Table 1.
~sults are percent change;· test group size is indicated in parenthesis.

(c)Due to a technical problem with the watering in one cage containing
control anirrals, these values were calculated using the 5 anirrals' from the
non-affected cage.. '. '
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TABLE 3·
. .

Body weight changes of female mice·as compared to the
initial weight, at 3 ti..rre intervals f~ltawing

administration of Scxliurn selenite a

Statistical Analysis

One-Way
Jl.NOJA

Con-
1

· . {c)
c USlon

P
F 3,26=0.648

F<1
N.S.

P
F 3,30=1. 463

P=0.244
N.S.

P
F 3,30=2.107

P=D.120
N.S.

•

•

(a) All· values are grams, rrean ± S. D.; group size is indicated in
parenthesis.

(b) Due to atedmical problem with the watering in one cage, only 5 animals
were considered 1.r1 the analysis .

(c)N.S. = Not Significant
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TABLE 4

MJrtality Data for Sodium selenite

2.5 5.0 ' 10.0 20. 0 40~'0
(10) (10) (10) (10) (10)

Test/Gavage Test/Gavage Test/Gavage Test/Gavage Test/Gavage

1

1 3 9

2

3

1 I'

I

2

1

8
Ctmtulative Deaths 0 1 2 2 10 10

(a)rrg/kg Bcx:iy ~ight

(b) Where Test Death = a de,ath attributable t.o toxicity of the test material
Where Gavage Death = a death attributable to gavage error'

In the vehicle control group' for Block I of the MID study; one death,
attributed to gavage error, occurred on the first day of the post-treatrrent
period.
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3.1.2 Ethylene thiourea

•

•

•

Body weights of anirnalsfrom all dose groups were similar (p >0.05)
t.o those of the oontrol group, both at the end of the dosing period
and at the 4th day after dosing: a significant effect (p=0.036) on
the body weights was fOlmd at the 8th day of the post-dosing
period (see .Table 7).

The significant effect found at the end of the p.Jst-dosing period
is attributed to the differences between the weight of the ani.nals
in -the 300 rrg/kg dose group and the vehicle control group. The
lower body weight of aninals administered 300 rrg/kg (27.2 ± 4.8:
n=9 ) can be explained by the ..()Ccur:renee of a technical problem in
the autorrat.ic watering system, which affected. one cage of 5 animals
in thisgroup~ If only those aninals in the 300 rrg/kg dose group
not affected by the wat-ering problem are considered, then the mean
body weights (30. 7 ± 4.0, 'n=4) becones similar to those of the
other dose groups, and the b:Jdy weight differences becane
statist.ically non-significant.

The body weight differences for all experiJrental groups were within
10% of the vehicle control group values throughout the study, with
the ,exception of the 300 rrg/kg dose group at day 8 of the dosing
period (-11. 5%) and at day 8 of the post-dosing period (-14.5%).
As, explained before, a problem 'in the watering system was
resp:msible for losses in body weight found at day 8 of the
post-dosing period: if only those animals unaf.fected by this
problem are taken into consideration, then the percent of body
weight difference at day ,8 of post-dosing becorres -3.5%~

In Table 9, at the 8th day of the dosing period,' a significant
effect (p=0. 028) on the body weight changes for .the different
experi.rrental groups was observed. These weight changes were not

'consistent mth the canpounddOse level administered.

en day 4 of the ,post-dosing period, no significant differences
(p=0.064) in weight changes were found arrong the various groups.

At the end of the' study, there were significant differences
(p=O.010) in body weight changes arrong the different groups. As
previously mentioned, ,this statistical significance is attributed
to the .difference between the values of body weight ,change found
for aninals receiving 300 rrg/kg, and those of the vehicle control
group.

Q11y 3 deaths occurred inaniIPals administered this comp:mnd. Of
these 3, 1 death in the 1200 rng/kg dose level and occurring on the
4th day of dosing, was found to be related to the test canp6und. .
In the vehicle oontrol group for Block I of the MID study, one
death attributed to gavage error, occurred on the first day of the
post-treat.rrent period (no control aninals died in Blocks II or
III) . ' l-brtality for this chemical is sunrrarized in Table 10.

Clinical signs of animals administered ethylene thiourea are
summarized in Tables 11 and 12. .

Based on. the results of the MID. study for ethylene thiourea, a dose
level of 300 rrg/kg was chosen for the Reproductive study.
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TABLE 7 '

Effect of the administration of EthylenE( rmourea
on the l::xx1y weight of female mice a

[bse level fusing period (days) Post-dosingperiod (days)
(rrg/kg BW) 1 8 4 8

Vehicle 29.6 ± 1.3
(b)

30.8 ± 1.4 31.8 ± 1.930.4 ± 1.8
Control HO) (5) . '(9) (9)

75 29.0 ± 2.1 28.8 ± 1.'6 29.2 ± 2.3 30.0 ± 2.2
(10) (10) (10) (10)

150 28.9 ± 1.6 29.0 ± 1.8 29.1 ± 2.0 30.4 ± 2.0
(10) (10) tl0) (10)

300 29.1 ± 2.8 26.9 ± 4.4 29.0 ± 3.'5 27.2 ± 4.8
(10) (9) :(9) (9)

600 29.2 ± 1.3 29~ 9 ± 1. 0 29.5 ± 1.2 30.7 ± 1.2
(10) (9) (9) (9)

1200 29.7 ± 0.6 29.2 ± 1. 4 28.1 ± 2.,6 2B.7 ± 3.5
(10) (9) (9) (9)

Statistical Analysis

One-way ~S,S4=0.296 FPS,46=1.776
!>NOlA

FPS,SO=I.202 FPS,SO=2.614

Con-
, elusion (c)

F< 1
N.S.

P=0.137
N.S.

P=0.322
N.S.

P=0.036

(a) All values are grams, rrean ± S. D.; group size is indicated in
parenthesis. '

(b) Due to a technical problem with the watering system in one cage, only 5
animals were considered, in the analysis. .

,
(c)N.S. = Not Significant

20



TABLE 8

Relative effects of the administration of Eth;{~e thiourea
on the body weights of female mice ' .

D:>sing Peli~ Post-dosing perioq.
Corrp?und Dose level 8th day c 4th day .8th day

Ethylene 75 rrg/kg BW - 5.3 (10) - 5.2 (10) - 5.7 (10)
thiourea 151) " - 4.6 (10) - 5.5 (10) - 4.4 (10).

300 " -11.5 (9) 7'" 5.8 (9) -14.5. (9)
6-00 II - 1.6 (9) - 4.2 (9) - 3.5 (9)

1200 II - 3.9 (9) - 8.8 (9) - 9.7 (9)

--'.'"'

(a)Percent of relative effect on'bod.y'weights ~t three,dif~erent'tirre
intervals after study initiation, as ccrnpared to the vehicle .control group
(=100%) at the same time interval.' .

. ,

.. (b) This table was prepared using the average body weights shOwTI in Table 1.
Results are percent change; test group size is indicated in parenthesis.

(c) Due :to a technical problem with the watering in one cage containing
control animals, these values were calculated using the 5 animals from the
non-affe~ed cage.

21



TABLE 9

Body weight changes of female mice as canpared to the
initial weight, at 3 ti.rre intervals .fo1lfiing

administration of Ethylene thiourea a

D::>se level rx:>sing period Post-dosing .period
(rrq/kg BW) 8th day 4th day 8th day

Vehicle + 1. 2 ± 1. 2 (b) + 1. 2 ± 0.6 + 2.2 ± 1.1
Control (5) (9) (9)

75 -0.2±!.7 + 0.2 ± 2.4 + 1.0 ± 1.6
(10) nO) (10)

150 + 0.1 ± 0.8 + 0.2 ± 0.6 +1.5±1.8
(10) (10) (10)

300 - 2.3 ± 3.7 - 0.3 ± 1. 9 - 2.0 ± 4.1
(9) (9) , {9)

600 + 0.7 ± 1. 3 + 0.4 ± 1. 3 + 1. 5 ± 2.4
(9) (9) (9)

1200 - 0.5 ± 1.4 - 1. ti ± 2.4 . -1.0±3.4
(9) {9) (9)

Statistical Analysis

.j

ene-Way
N.iJOlA

Con­
clusion(c)

~5,46=2.790

P=0.028
Significant

~5,50=2.244

P=0.064
N.S .

~5,50=3.397

P=0.010
Significant

.{a) All values are grams, rrean ± S.D.; group size is indicated in
parenthesis.

(b) Due to a technical problem with the watering system in one cage, only 5
ani.IPals were considered in the analysis.

(c)N.S. = Not Significant
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TABLE 10

MJrtality Data for Ethylene thiourea

Ibse I.evel(a) 75 150 300 600' 1200
Number on Test (10) (10) (10) (10) (10)
Cause of Death (b) Test/Gavage Test/Gavage Test/Gavage Test/Gavage Test/Gavage

Treatrrent Day 1

'2

4

'5

7

8

Cbservation :l
Day

2

3

4

5

6

7

8
Ct.mtulative Deaths 0 o o 1 o

1

1

1

1

•

(a)rrg/kg Body W:!ight
(b) Where Test Death = a death attributable to toxicity of the test material

Where 'Gavage Death = a death attributable to gavage error
In the vehicle control group for Block I of the MID study, one death,
attributed to gavage error, occurred on the first day of the post-treatIrent
period.
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3.1. 3 Diethylene glycol IOC>narethyl ether(rx;ME)
, . .

For the. fi;rst five dose levels tested, the bcxly weight differences
between the treated groups and the vehicle control group were well
within 10% throughout the study (see Table 14).

With the exception of animals administered 0.25 g/kg BW, all other
dose level groups showed bcxly weights l~r than the control group,
both at the end of the dosing period, and' during the post-dosing
period (see Table 13).

The statistical analysis of results obtained at the 8th day of
dosing indicated that bcxly weights from all treated groups were
marginally. non-signifieant(p=O. 071) .' .

'!he ll'arginal ef.fect ,found at the 8th day of dosing .becaIre
significant at .the 4th day of the post-dosing period.

At the end 'of the study, a significant effect (p=O.-046) on body
weights arrong the different experi.rrenta:l groups was observed. The

. significance of this result ,is at:tributed to:the ~;.feience in body
weight between animals receiving D.25 g/kg02. 7 ± 2.2; n=lO) and
thoser:eceiving LOOg/kg (29.9 ± 1.4; n=9).

However, as:seen in Table 15,' amOng these five lower dose groups,
statistical analyses of results obtained at the 3 ti.rre intervals,
indicate that the different dose levels had no effect on the body
weight changes of the experirrental groups (p> 0.05) .

MJrtality for Block I MID testing of DGME is surnnarized in Table
1:"6. O1.e death occurred in the group receiving 1000 Irq/kg at day 6
of the dosing period.. This death was not due to gavage error. In
the vehicle control group for Block I of the MID study, one death

.attributed to gavage error , occurred on the first day of the
post-treatrrent period (no control animals died in Blocks' II or
III). 'Clinical signs are summarized in Tables 17 and 18.

It is thought that all the anorralous et'fects em weights, clinical
signs, and the one ,death are due to a watering problem in one of
the cages receiving 1000 rrg/kg oc.ME, but this, cannot be .
specifically documented.

It was decided. that three additional higher dose levels of [GME

should be tested to detennine the correct MID.. This was tested
concurrently with Block II ..
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TABLE 13

Effect of the administration of Diethylene glyco\ 'j'Onanethyl ether
on the lxxly weight of female mice a

Dose level Dosing period (days) Post-dosing period (days)
(mg/kg BW) 1 8 4 8

Vehicle 29.6 ± 1.3 30. 4 ± 1. 8 (b) 30.8 ± 1. 4 31.8 ± 1.9
Control (10) (5) (9) {9)

100 28.7 ± 2.2 28.4 ± 2.5 28.8 ± 2.3 30.2 ± 1. 9
(10) .(10) nO) nO)

250 30.5 ± 1.5 30.5± 2.1 31.6 ± 1.8 32.7 ± 2.2
(10) (10) (10) (10)

500 30.4 ± 2.7 29.9 ± 1.9 30.4 ± 2.0 31.0 ± 2.4
(10) (10) (10) (10)

1000 28.8 ± 0.8 28.3 ±0.6 28.5 ± 0.9 29.9 ± 1. 4
(10) (9) (9) (9)

2000 29.3 ± 1.8 29.6 ± 1.4 29.1 ± 1.7 30.4 ± 2.0
(10) (10) (10) (10)

Statistical Analysis

One-Way ~5,54=1.554 ~5,48=2.191
MfJOJA

PP5,52=4.337 ~5,52=2.442

Con­
clusion (c)

P=0.189
N.S.

P=O.071
NoS.

P=0.002 P=O.046

(a) All values are grams, rrean ± S.D.; group size is indicated in
parenthesis.

(b)D..1e to a technical problem with the watering system in one cage, only 5
ani..rrBls 'Were considered in the analysis.

(c)N.S. = Not Significant
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· TABr.K.14

Felative effects of the administration of
Diethylene glycol ITOnarethyl ether (~)

on the body weights of female micea ,

J:X)sing Pe1i~ Post-dosing period
ColJpound Ibse level 8th day C . 4th day 8th day

Diethylene 100 rrg/kg BW - '6.6 (10) - 6.5 (10) - 5.0 '(10)
glycol., , 250 " + 0.3 nO) + 2.6 (10) + 2.8 (10)
monoethyl ether "500 " - 1.6 (10) - 1.3 (10) - 2.5 (10)
([X;ME) 1000 " - 6.9 (9) - 7.5 (9) - .6.0 (9)

2000 " - 2.6 (10) - 5.5 nO) - 4.4 (10)

tal Percent of relative effect on body weights at three different ti.rre
intervals after study initiation, as compared to the vehicle control group
(=100%) at the same ti.rre interval.

(b) This table was prepared using the average lxldy weights shCMIl in Table 1.
Results are percent change; test group size is indicated in parenthesis.

(c) Due to a technical- problem with the watering in one cage containing
control animals, these values were calculated using the 5 ani.m:l.ls from the
non-affected cage.
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,-TABLE 15

-Body weight changes of female mice as canpaied to the
initial weight, at 3 time ,intervals' following

administration of DiethylenE( ~lycol

rronarethyI ether (CGME) a

Dose level Dosing pericx:l. Post-dosingpericx:l
(rrg/kg BW) 8th·day 4th day 8th day

Vehicle + 1. 2 ± 1. 2 (b) + 1. 2 ± 0.6 +2.2±1.1
Control (5) (9) (9)

100 - 0.3 ± 2.4 + 0.1 ±0.8 +1.5±0.7
(10) (10) (10)

250 0.0 ± 1. 7 + 1.1 ± 1.5 + 2.1 ± 2.0
(10) (10) (10) .

500 - 0.5 ± 2.3 0.0 ± 2.3 + 0.6 ± 2.6
(10) (10) (10)

1000 - 0.4 ± 0.9 - 0.3 ± 1. 3 + 1. 2 ± 2.0
(9) .( 9) (9)

2000 + 0.3 ± 2.7 - 0.2 ±. 2.,6 + 1. 2 ± 3.3
(10) (10) (10)

Statistical Analysis

ene-Way
lillOlA

COn­
clusion(c)

p ·0
F 5,48= .572

F < 1
N.S.

.p
F 5,52=1. 278

P=0.333
N. S.

P
F 5,52=0.798

F < 1
N.S.

(a) All values are grams, rrean ± S.D.: group size is indicated in
parenthesis.

-(b)Due to a technical problem with watering in one cage, onlY,5 ani.rcals
were considered in the analysis.

(c) S N S' 'f'N. . = ot 19n1 lcant
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· TABLE 1'6

l-brtality Data for Diethylene glycol monarethyl ether (rQ1E)

Dose Level (a)
Number on Test
Cause of Death (b)

Treatment Day 1

2

3

4

5

6

7

8

OJservation 1
Day

2

3

4

5

6

7

100 . 250 500 1000 2000
(10) nO) (10) (10) (10)

Test/Gavage Test/Gavage Test/Gavage Test/Gavage Test/Gavage

1

8
Cumulative Deaths 0 o o 1 o

.(a)rrg/kg Body ~ight

(b) Where Test Death = a death attributable to toxicity of the test material
Where Gavage 'Dea1:h = a death attributable to gavage error

In the vehicle control group for Block I of the MID study, one death,
attributed to gavage error, occurred on the first day of the post-treatrrent
period.
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3.2 Block II MID studies

3.2~1 Diethylene .glycol nonmethyl ether' (OC.ME)

•

\-

For the three additional dose levels tested, there is no
significant statistical difference in rrean group body weights arrong

. thet:reat.ed groups and the control group on the first day of dosing
(day 1).

At the three higher dose levels (3000, 6000, and 9000 rrg/kg)
statistical evaluation of the rrean grOup bcxly weights for treated
and control grops indicated a significant difference arrong the
groups at day 8 of the treatment period (p=O.008). This
statistical result was attributed to the differences between. the
weights of the highest sw:viving dose group, 0000 nq/kg BW(22.5 ±
1. 7 g) and the vehicle control animals (2'6.4 ± 2.5 g) at that
period. There was no signincant difference in neangroup body
weights arrong the treated 'groups and the control group at days 4
and 8 after dosing.

The ani.rrals in the 3000 ng/kg BW group also stayed within 10.0% of
the rrean body weight of the .control group throughout the study.
The anirPals surviving to the end of the dosing· ,period in the 6000
rrg/kg BW dose group lost rrore than 10% BW CC'Il'p3Ied to control at
the sarre tilre. All animals in the 9000 rrg /kg BW dose group were
dead by the 6th day of the study. Four animals in the 6000 ng/kg
BW dose group survived to the end of the study.

Am:mg the three higher dose levels which were tested, statistical
analyses of the results obtained at day 8 of treatment indicated
that a significant di:fference in body weight _changes existed
between the surviving test groups and the control group (p=0. 001) .
This result is attributed to the difference in weight .change
between the highest surviving dose group at 6000 rrg/kg BW (-2.7. ±
2.7g) and the vehicle control group (1. 2 ± 1. Gg) • Evaluation of
the results frc:m days 4 and 8 post-treatrrent, indicated that the
body weight changes were similar between treated and control groups
for those intervals (p >0.05). .

r-brtality for these three dose groups administered OC.ME is
surrrnarized in Table 22. All animals in tl1e 9000 rrg/kg BW dose
group died between the second and sixth days of dosing. Four of
ten aniImls administered 6000 m;J/kg BW died by day 5 of dosing, and
~ rrore in this dose group died on the first and second days of
the post-dosing period. None of these deaths can be attributed to
gavage error. There were no deaths in the control group.

Clini~al observations for animals administered these higher dose
levels of'DGME are surrrnarized in Tables 23 and 24 .

Based on the results of the MID studies for I:GME, a dose level'of
4000 rrg/kg was chosen for the Reproductive study.
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TABLE 19

Effect of the admiriistiation of Diethylene glycol ~nFthyl ether (I:G1E)
on the body weight of ·female mice a

Dose level Dosing period (days) Post-dosing period (days)
(rrq/kgBW) 1 8 4 8

Vehicle 25.2 ± 1. 7 26.4 ± 2.5 27.7 ± 2.7 28.9 ± 2.8
Control nO) (10) (10) (10)

3000 25.1 ± 1.9 25.4 ± 2.1 26.8 ± 1.7 28.2 ± 1.3
(10) (10) no) (10)

6000 24 •.3 ± '1. 7 22.5 ± '1. 7 25.8 ± 1.'5 26. -S ± 1. 6
(10) (6) (4) (4)

9000 24.9 ± 1.8
(10) (0) (0) ·(0)

Statistical Analysis

p
One-Way F 3,36=0.416
!>NOVA

P
F 2 23=6.003,

Con-
c lusion (b)

P=O.OOB P=0.346
N.S.

P=0.193
N.S.

\

(a) All values are grams, rrean ± S.D.; group size is indicated in
parenthesis.

(b)N.S. = Not Significant
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TABLE 20

Relative.effects of the administration of
Diethylene glycolm:marethyl ether (~)

'. on the ·body weights of female micea ,

Corrp?und Dose Level
Dosing Peric.xl
. 8th day

Post-dosing.period

Diethylene
glycol
rronarethyl ether
{DGME)

300.0 rrg/kg
6000 "
9000 "

- 3.8(10)
-14.8{6)

--- (0)

- 3.2 (10)
6.9 (4)

(0)

- 2.4 (10)
8.3 (4)
-- .(0)

-(a)Percent of relative effect on body weights at three different ti.ne
intervals after study initiation, as canpared to the vehicle control group
(=100%) at the sane tirre interval.' .

(b)'Ihistable was prepared using the average bc.xly weights shown in Table 19.
Results are Fercent change; test group size is indicated in parenthesis.
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TABLE 21

Bcxiy weight .changes of female mice as carpared to the
initial weight, at 3 t:ilre intervals following

administration of Diethylen1a~lycol

rronarethy1 ether (J[X;ME)

[X)se level fusing period Post~osing period
(rrg/kg BW) 8th day 4th day 8th day

Vehicle 1.2 ± 1.6 2.5 ±1.6 3.7 ± 1. 7
Control (10) nO) (10)

3000 O.3± 1.3 1.8 ± 1.4 3.2 ± 1.1
(10) no) no)

6000 - 2.7 ± 2.7 1.1 ± 1.0 1.8 ± 1.1
(6) (4) (4)

9000
-(0) (0) (0)

Statistical Analysis

ene-Way
NKNA

Con­
clusion

p .
F 2,23='8.838

P=0.001

P
F 2,21=1.547

P=0.236
N.S.

P=0.086
N.S.

(a) All values are grams, rrean ± S. D.; group size is indicated in
parenthesis.

(b) N.S. = tbt Significant
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TABLE 22,

for Diethylene glycol rronarethyl ether (IX;ME)MJrtality Data

I:bse Level (a) 3000 GOOO 9000
Number on Test
Cause of Death ,fbl

(10)
Test/Gavage

(10)
Test/Gavage

(10)
Test/Gavage

Trea1::Irent Day 1

2

3

4

5

'6

7

8

(bservation 1
Day

2

3

4

5

6

7

8
Cumulative, Deaths 0

2

2

1

1

6

3

3

2

2

10

(~)mg/k9 Body weight
( )Where Compound Death = a death attributable to toxicity of the test material

Where Treat:Irent Death = a death attributable to other causes, e.g. " gavage error
There were no deaths in the control group,at any t.i..Ire.
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3.2.2 Ethylene glycol rronarethyl ether (ffiME)

Mean body weights of the sw:viving treated groups (dose levels 190,
380, 7.60 and 1520 rrq/kg BW) were arit..hrretically lOftIer than the
vehicle control group I s values, fram day 8 of treatITent to the end
of the study. Statistical analysis of the body weights neasured
before treatrrent (day 1), at the end of treatrrent (day 8), and
post-treatrrent (days 4 and 8), indicated a significant difference
existed arrong the treated group body weights prior to the
initiation of dosing (p=O.Oll) and between the treated and control
group body weights at the end of dosing {p=0.035). The
significance of the day 1 values is attributed' to the g;roup rrean
weight differences between the 760 rrq/kg BW dose group (25.9 ±
L 9g) and the 3045 rrq/kg BW dose group '{23.4 ± 1. 6g). The
significance of the treatIiEnt day 8 values is attributed ·to the
group rrean weight di'fferences -between the control group (26. 4 ± 2.5
g) and·the highest sUrviving dose group, at 1520 rrq/kg BW (23.9 ±
2.2g).

There is no significant difference in rrean body weights arrong the
sw:viving treated and 'control groups at days 4 and 8 after the
dosing period. M:anl::xxly weights of all animals in the 190, 380,

: 760 and 1520 rrg/kg BW dose groups were within 10.0% of the control
group rrean body 'weights throughout the study. All animals in the
3045 rrg/kg BW dose .group were dead by the 7th day of the dosing
period.

Effects on weight changes are seen in Table 27. en day 8 of the
treatrrent period, a significant difference (p=0.0057) in body
weight changes between treated groups and the control group was
observed.' '!his statistical result is attributed to the difference
between the weight changes of the highest sw:viving dose group at
1520 rrg/kg BW (-1.1 ± 1. 6g) and the control group (+1. 2 ± 1. 6) at
that tine. No significant differences between treated groups and
the control group in body weight changes were found for either of
the post-treatrrent measurerrent intervals (days 4 and 8).

M:>rtality is surnnarized in Table 28. All animals in the highest
dose group (3045 rrg/kg BW) died during the dosing period, and tMJ
aniroals' administered 1520 rrg/kg .BW died on the last dosing day.
None of these deaths is attributable to gavage error. There were
no deaths during the post-dosing period. There were no deaths in
the control group.

Clinical signs of aniroals treated with EX;ME in the MID study are
SUITm3.rized in Tables 29 and 30, for the treatrrent and .
post-treatment phases respectively.

A dose level of 1400 rrg/kgwas chosen for the Reproductive study of
Er;ME based on the results of the MaxiJm.un Tolerated Dose' study.
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TABLE 25

Effect of the administration of Ethylene glycol rro~~thyl ether (EX;ME)
on the body weight of female mice a .

Ibse level ..Dosing pericxl (days) Post-dosing period (days)
(rrg/kg aW) 1 8 4 8

Vehi-ele·· 25.2 ± 10 7 26.4 ± 2.5 27.7 ± 2.7 28.9 ± 2.8
Control (10) (10) H{» (10)

190 25.4 ± 1.1 25.2 ± 1.1 26.7 ± 1.0 28.8 ± 1.0
(10) (10) (10) (10)

380 25.5 ± 1. 2 20.2 ± 1:5 27.6 ± 1. 2 28.8 ± 1.2
(10) (10) (10) (10)

760 25.9 ± 1.9 26.2 ± 1.9 27.2 ± 1. 7 28.8 ± 2.1
(10) (10) (10) (10)

1520 24.8 ± 1. 5 23.9 ± 2.2 2·6.7 ± 1. 9 28.1 ± 1. 9
(10) (9) (8) (8)

3045 23.4 ± 1.6
(10) (0) (0) (0)

Statistical Analysis

One-way ~5,54=3.31 ~4,44=2.839
N'JOJA

Con~

clusion(b)
P==0.01l P==0.035 F< 1

N.S.
F< 1
N. S.

(a)
All values are grams, mean ± S. D.; group size is indicated in
parenthesis.

~b)N.S. = Not Significant
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TABLE 26

Relative effects of the administration of
Ethylene glycol rronanethyl ether(~)
on the body weights of female micea ,

Dosing Period Post-dOSing~riod
Con'q;x?lU1d Dose level 8th day 4th day 8 day

Ethylene 190 rrq/kg BW - 4.5 (10) - 3.6 (10) - 0.3 (10)
glycol 380 " - 0.8 {IO) - 0.4 (10) - 0.3 (10)
rronorrethy1 ether 760 " - 0.8 nO) - 1.8 ,(10) - 0.3 (10)
(ffiME) 1520 " - 9.5 (9) - 3.6 (8) - 2.8 (8)

3045 " (0) , (O) (0)

(a) Percent of relative effect on body weights at thTee different tirre
intervals after study initiation,' as compared to the vehicle control group
(=100%) at the same tirre interval.

(b) This table was prepared using the 9verage body weights shown in Table 25.
Results are percent change; test group size is indicated in parenthesis.
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TABLE 27

Body weight changes of female mice ascanpared to the
initial weight, at 3ti.rre inteI:Vals follCMing

administration of Ethylene (~fYcol
lIDnarethy1 ether (m1E)

Ibse level Ibsing period Post-dosing period
(rrg/kg BW) 8th day 4th day 8th day

Vehi-ele 1.2 ± 1.6 2.5 ± 1.6 3.7 ± 1. 7
Control (10) (10) (10)

190 - 0.2 ± 0.9 1.4 ± 1.1 3.5 ± 1.1
(10) nO) (10)

380 0.4 ± 1.27 2.1 ± 1.2 3.3 ± 1.5
(10) no) no)

760 0.4 ± 1.0 1. 3 ± 1.-0 2.9 ± 0.8
(10) no) (10)

1520 -1.1±1.6 1.5 ± 1.2 2.9 ± 0.9
(9) (8) (8)

3045 .
(0) (0) (0)

Statistical Analysis

One-Way
lillCNA

Con­
clusion

P
F 4 ,44=4.207

P=0.0057

. ,

F
P

4,43=1. 73

P=0.161
N.S.

~4,43=0.774

F < 1
N.S.

•
(a) All values are grams, mean ± S.D.; group size is indicated in

parenthesis.

(b) N. S. ~ Not Significant
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TABLE 28

2

1

2

4

3

(10) (10) (10) (10) (10)
Test/Gavage Test/Gavage Test/Gavage Test/~vage Test/Gavage

t-brtality Data for Ethylene glycol m:::marethyl ether :(&;ME)

190 380 760 1520 3045IX>se level (a)
Number on Test
Cause of Death (b)

Treatrrent Day 1

2

3

4

5

6

7

8

OJservation 1
Day

2

3

4

5

6

7

8
CumulativeDeaths 0 o o 2 10

(a)rrg/kg Bcx1y ~ight

(b) Where Test Death = a death attributable to toxicity ·of the test material
. Where Gavage Death = a death attributable to gavage error

There were no deaths in the control group at any time.
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3.2.3 Ethylene glycol rronoethyl ether (EX3EE)

Statistically, there was no significant difference arrong t..tte rrean
lx>dy weights of any of the dose groups or control group at any of
the weight measurerrent tirres (F< 1). The mean body weights of all
the treated groups were within 10.0% of the control group nean body
weights -throughout the study (Tables 31 and 32).

Statistical comparison of t:hebody weight changes of treated groups
with the control group sho.ved that these changes were similar at
each of -the tlu"ee tirre intervals examined (Table 33).

1
MJrtality for ffiEE is surnnarized in Table 34. Q1e a.nim:l.l
administered 3605 rrg /kg BW died on the fourth dosing day. This
death was not due to .gavage error or disease. No ani.rrals died
during the post-dosing pericxl of observation. There were no deaths
in the control group.

Clinical signs of animals in the M3xim.nn Tolerated D:>se study of
EX;EE are shown, compared -to controls, in Tabl-es 35 and 36.

Based on the r-esults of the MID study for this chemical, a dose
level of 3605 mg/kgfor the Reproductive study was chosen.
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TABU: }1

Effect of the administration of Ethylene glycol m::i~~thylether (EGEE)
on the body weight of fenale mice a . _

. ,
-Dose l:evel Dosing pericx:l (days) Post-dosing pericx:l - (days)
(Irq/kg BW) 1 8 4 8

Vehicle 25.2 ±. 1. 7 26.4± 2.5 27.7 ± 2.7 28.9- ± 2.8 .
'Control (10) (10) (10) (10)

.225 24.9 ± 2.2 25.5 ± 2.5 26~7 ± .2.0 28.0 ± 2.2
nO) (10) (10) (10)

450 25.2 ± 1.3 25.9 ± 1. 4 27.2 ± 1. 6 28.1 ± 1. 4
.(10) -{ 1-0) (10) no)

900 25.1 ± 1.5 26.1 ± 1. 4 27.3 ± 1. 6 - 28.1 ± 1.5
(10) no) (10) (10)

1800 25.2 ± 1.4 25.7 ± 1. 3 27.1 ± 1...6 28.6 ± 1. 7
(10) (10) (10) (10)

3605 25.2 ± 0.9 25.7 ± 0.7 26.5.±0.8 28.1 ± 1.2
(10) (9) (9) (9)

Statistical Analysis

p p
One-Way F 5,54=0.045 _F 5,53=0.301
ANOlA

p P
F 5,53=0.51 F 5,53=0.330

Con­
clusion(b)

F< 1
N.S.

F< 1
N.S.

F< 1
N.S.

F< 1
N.S.

(a) All values are grams, rrean _± S. D.; group size is indicated in
parenthesis.

(b)N.S. ='Not~ignificant

48



TABLE 32

Relative effects of the administration of
Ethylene glycol rronoethylether (EX;~

on the body, weights of female' micea ,

Dosing Period Post-dosi~ period
Canp:mnd Dose Level 8th day 4th day 8 day

Ethylene 225 mj/kg BW . - 3.4 nO) - 3.6 no) . - 3.1 (10)
glycol 450 " - 1. 9 (10) - 1. 8 (10) - 2.8 (10)
rronoethy1 ether 900 " - 1.1 (10) - 1. 4 (10) - 2.8 (10)
(EX;EE) 1800 " - 2. 7 (10) - 2.2 (10) - 1.0 (10)

3605 " - 2.7 '(9) - 4.3 (9) - 2.8 (9)

(a) Percent of relative effect on body weights at three different tiIre
intervals after study initiation, as compared to the vehicle control group
(=100%) at the same tiIre interval.

(b) This. table was prepared using the average body weights shown in Table 31.
Results are percent change; test group size is indicated in parenthesis.
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TABLE 33

Body weight changes of fe1l'ale mice as compared to the
initial weight, at 3 ti.Ire ..intervals following

.administration of Ethylene (~tycol
rronoethyl ether (ffiEE)

Dose level DJsing period Post~sing period
(rrg /kg .BW) 8th day 4th day 8th day

VehicJ-e 1.2'± 1.6 2.5 ± 1.6 3.7 ± 1. 7
Control (10) (10) (10)

225 0 ..6 ± 1.0 1. 8 ± 0.5 . 3.1 ± 1.3
(10) (10) (10)

450 ~.7 ± 0.7 2.0 .t O. 7 2 .. 9 ± 1.0-
(10) (10) (10)

900 0.9 ± 1.1 2.1 ± 1.3 3.0 ± 1.2
(10) (10) (10)

1800 0.6 ± 0.9 1.9 ± 1.1 3.4 ± 1.4
(10) (10) (10)

3605 0.5 ± 0.9 1.3 ± 1.0 2.9 ± 1.1
(9) (9) (9)

Statistical Analysis

Che-Way
!>NOVA

Con­
clusion(b)

P
F 5,53=0.652

F < 1
N.S.

P
F 5 53=1.195, .

P=0.324
N. S.

P
F 5,53=0.646

F < 1
N.S.

(a) All values are grams, rrean ± S. D.; group size is indicated in .
parenthesis.

~)N.S.· = Not Significant
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TABLE 34

1.

(10) . (10) (10) (10) (10) .
Test/Gavage Test/Gavage Test/Gavage Test/Gavage Test/Gavage

r-t>rtality Data for Ethylene glycol rronoethyl ether (ffiEE)

225 450 900 1800 3605 .DJse Level (a)
Number on Test
Cause. of Death (b)

.Treatment Day 1

2

3

4

5.

6

7

8

Cl::>servation 1
Day

2

3

4

5

6

7

8
CLnrulative Deaths 0 o a o 1

(a)In3/kg Body weight
(b) Where Test Death =a death attributable to toxicity of the test material

Where Gavage Death = a death attributable to" gavage error
There were no deaths in the control group at any ti.rre .

.,
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3.2.4 Ethylene glycol monobutyl ether (Ex;BE)

Statistically, there is no significant difference in m=an group
lxxiy weights arrong the treated groups and the control group on the
first day of dosing (day 1).' Surviving t.reated groups (dose levels
295, 590, and 1180 m:J /kg BW) had rrean J:xx1y weights that were
ar~thrretically lower than the rrean J:xx1y weights of the control
group fran day 8 to the end of the study. Statistical analyses
indicate that a sigr{ificant difference exists in m=an group bJdy
weights between the treated groups and the control group (Table 37)
at treatrrentday 8 (p=O.028) and at day 8 I;X:lst-treatrrent (p=O.013).
These statistical findings are due to the differences between the
weights of the highest surviving dose gr01..).P at 1180 rrg/kg BW
(tr.eatrrent day 8: 23 ..6 ± 2.1 g; post-treatrrent day 8: 25.9 ± 1.2g)
and the control group weights (treatrrent day 8: 26.4 ± 2.5g;
IX>st-treatIrent day 13: 28.9 ± 2.8 g) at those pe:riods.

The 1180 rrg/kg dose group lost more than 10% J:xx1y weight compared
to 'controls at these tiIres. The m=an group body weights of a.nim3.ls
in dose groups 295 and 590 rrg/kg BW were within 10.·0% of the
control group values throughout the study (Table 38). All anirrals
in the 2365 m:J/kg BW and the 4725 rrg/kg BW dose groups were dead by
treatIrent day 4.

Statistical analyses of results obtained.at the 3 time intervals
indicated that a significant difference existed between the
exper.i.rrental group and the control group at all 3 periods (day 8 of
dosing, P=O. 012; day 4 I;X:lst-treatrrent, P=O. 02; day 8
fOst-treatrrent, P=0.003). These statistical results (Table 39) are
attributed to the difference between the values of lxxiy weight
change found for animals receiving 1180 ID3'/kg BW, and those of the
vehicle control group.

MJrtality is s\.lIl1Tarized for the MID study of EGBE on Table 40. All
animals administered 4725 ID3' /kg B\~ died by the second day of
dosing. All animals administered 2365 ID3'/kg BW died by the fourth
dosing day.' Q1.e ani.rnal in the 590 rrg /kg BW dose group died of
gavage error on day 4 of treatrrent. There were no deaths in the
control group.

Clinical signs for the animals administered EGBE in the MTD study
are s\..ID1Tlarized for the dosing. and post-dosing periods on Tables 41
and 42 respectively.

Based on the results of the MTD study for this chemical (EGBE) 1180
rrg /kg was designated as the dose level to be used for the
Reproductive study.
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'TABLE 37

Effect of the administration of Ethylene glycol rro~oyutyl ether (ffiBE)
on. the body weight of female mice a

IX>se level I:bsing .period (days) . Post-dosing period (days)
(It9/kg BW) 1 8 4 8

Vehicle .25.2 ± 1.7 26.4 ± 2.5 27.7 ± 2.7 28.9 ± 2.8
Control (10) "{IO) (10) (10)

295 24.7 ±,1. 3 26.0 ± 1. 3 26.8 ± 1.3 27.5 ± 1. 2
(10) (10) (10) (10)

590 25.0 ± 1.7 25.8 ± 1. 7 26.6 ± 2.0 27.8' ± 1. 8
(10) (9) (9) (9)

1180 24~5 ± 0.8 23.6 ± 2.1 25.5 ±0.8 25.9 ± 1. 2
(10) (10) (10) (10)

2365 25.3 ±O~9

(10) , {O) (0) (0)

4725 24.9 ± 1.5
(10) (0) (0) (0)

, Statistical Analysis

p .. p
One-Way F 5 ;54=0.437 F 3~35=3.412
FNOVA

Con-'
clusion(b)

F< 1
N.S.

P=0.028 P=0~091

N.S.
P=0.013

(a) .
All values are grams, rrean ± S.D.; group size is indicated in
parenthesis.

(b)N.S. = Not Significant
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TABLE 38

Relative effects of the administration of
Ethylene glycol rronabutyl ether (Er;B~

on the body weights of female micea ,

Dosing Period Post-dosing period
eatp::>und Dose Level 8th day 4th day 8th day

Ethylene 295 rrg/kg BW - 1.5 (10) - 3.2 (10) - 4.8 (10)
, glycol 590 II - 2.3 (9) - 4.0 (9) - 3.8 (9)

rronobuty1 ether 1180 II -10.6 (10) - 7.9 (10) -10.4 (10)
(ErnE) 2365 " (0) (0) (0)

4725 II (0) (0) (0)

(a) Percent of relative effect on body ,weights at three. different time
intervals after study initiation, as cOIl'pared to the vehicle control group
(=100%) at the same time interval.

(b) Thi abl ' . ed . th bod' . h' . h . abl. s t e waS,prepar us~ng e average y we~g ts s awn ~n T e 37.
Results are percent change; test group size is indicated in parenthesis.
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TABLE 39

Body weight changes of ferrale mice as compared to the
. initial weight,. at 3 tirre intervals following

administration of Ethylene(~tycol

rronobuty1 ether (EGBE)

Statistical Analysis

Q'le-Way
AAOJA

Con- .
elusion (b)

P
F 3,35=4.253

P=O.012

P
F 3,35=3.74

P=O.02

P
F 3,35=5.539

P=O.003

•
(a) All values are grams, rrean ± S. D'~; group size ,is indicated in

parenthesis.

~)N.S. = Not Significant
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{a)rrg/kg Body ~eight .
(b)Where Test C'eath= a .death attributable to toxicity.of the test rraterial

\'Jhere Gavage C'eath = a death attributable to gavage error
There were no deaths in the control· group at any tiJre.
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3.3 Block III MID studies

3.3.1 Toluene (TOL)

t-Ean body weights {Table 43) of all test dose groups on day 1 and
all surviving test groups on day 8 ofdqsing and at 4 days
post-dosing show no statistically significant differences from the
rrean weights of the control group on those dci.ys. .

A significant effect on I:x::x:iy weight was shawn to occur on day 8
,IX>st-dosing, which nay be attributed to the. decrease in the rrean
body weight of the highest surviving dose group, 2945 rrg/kg. of
·toluene, compared to the control group rrean body weight on that
day.

No surviving animal groups administered this chemical slla.ved body
weight losses greater than 10% when compared t:o controls on the
days they were ~ighed '(Table 44).

Table 45 s\:1I11lB.rizes the statistical evaluation of the I:x::x:iy weight
changes over the three tirre intervals examined. Results indicate
that there are differences in body weight changes at both
,IX>st-dosing intervals of test groups compared to controls. These
differences nay be attributed ·to significantly less body weight .
gain arrongani..Jmls given 1470 rrg/kg and 2945 rrg/kg carpared to the
lowest dose group or controls on the fourth day post-dosing
interval, and signifiCantly less 7rrean body weight change in the
animals of the highest surviving-dose group; 2945 m;/kg, canpared
to the control animals on the eighth day after the dosing period.

l-brtality for the:MID study of toluene is' s\.lIl'l'l'lai"ized in Table 46.
All anirnals in the two highest dose groups (5890 and 8700 rrg/kg BW)
died by dosing day three. 'IWo animals administered 2945 rrg/kg BW
were found· dead on dosing day 4. None of these deaths were due to
gavage error. No anirPals administered 735 or 1470 rrg/kg BW died.
There were no deaths during the post-dosing period. There were no
deaths in the vehicle control group.

Clinical signs of animals administered toluene for the MID study
are surrrnarized in Tables 47 and 48, for the dosing period and the
fX)st-treatrrent phase, respectively.

Based on the results of the MTD study for toluene, a dose level of
2350 rrg/kg was chosen for the Reproductive study.
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TABLE 43

Effect of the administration of To1urne
on the body weight of female mice a

'Cose level Dosing period (days) Post-dosing period (days)
(ng/kg BW) 1 8 4 8

Vehicle 25.1 ± 0.9 26.2 ± 1. 8 26 .. 1 ± 1. 6 27.6 ± 1. 7
"Contro1 '(10) (10) (10) (10)

735 24.8 ± 1. 4 26.5 ± 1.8 ,26~6 ± 1. 7 26.2 ± 1.3
(10) (10) (10) (10)

1470 25.-5 ± 1.6 26.7 ± 1. 5 25.2 ± 2.1 27.5 ± 1. 7
(10) (10) (10) (10)

2945 25.2 ±0.9 26.8 ± 1.1 25.4 ± 1.4 25.4 ± 1. 2
(10) (8) (8) (8)

5890 25.3 ± 1.3
(10) .(0) (0) (,0)

. 8700 25.7 ± 0.9
(10) (0) '(0) (0)

Statistical Analysis

p . p
cne--\'lay F 5,54=0.774 F 3,34=0.244
!>NaJA

p P
F 3,34=1.373 F 3,34=4.771

Con­
clusion(b)

F<l
N.S.

F<l
N.S.

P=0.268
N.S.

P=0.007
Significant

(a)
All values are grams, rrean ±-S. D.; group size is indicated in
parenthesis.

(b)N.S. = Not Significant
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TABLE 44

Relative effects of the administration of i5bluene
on the body weights of female micea ,

Dosing Period Post-dosing ,period
Compound Dose Level 8th day 4th day 8th day

·'fuluene. 735 rrg/kg BW + 1.1 (10) + 1.9 nO) 5.1 (10)
1470 " + 1. 9 (10) - 3.4 (10) - 0.4 (10)
2945 " + 2.3 (8) - 2.7 ~8) - 8.0 (8)

·5890 " (0) (0) (0)
8700 II

-~-,,(O) (0) (0)

{a) Percent of relative effect on body weights at three different tirre .
intervals a'fter study initiation, as compared to the vehicle control group
~=100%) at the same time interval.

{b) This table was prepared using the average body weights shown in Table 43.
Results are percent change; test group size is indicated in parenthesis.
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TABLE 45

Bcx:ly weight changes of female mice as canpared to the
initial weight, at 3 ti.ne intervats) follCMing

administration of Tbluene a

Statistical Analysis

CXte-Way
N\lOJA

Con­
clusion{b)

P?3,34=O.676

F < 1
N.S.

P=O.022
Significant

~3,34=6.157

P=O.002
Significant

(a) lui values are grams, rrean ± S. D.; group size is indicated in
parenthesis.

(b)N.S. = Not Significant
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•

(a)rrg/kg Body~ight

(b) Where Test DP~th = a death attributable to toxicity of the test material
Where Gavage Death = a death attributable to' gavage error

There were no deaths in the control group at any tirre. .
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3. 3.2. 2,4-dinitrotoluene (DNr)

Test and control groups started out with similar weights on dosing
day one. The rrean group OOdy weight of the highest surviving dose
group, 525 rrg/kg was significantly different fran the .control group
mean OOdy weight on day 8 of dosing (Table 49).

-On dosing day eight, the group administered 525 In3/kg of
2,4-dinitrotoluene lost 13. 4% body weight 'canpared to the control
group. M:!an group body weights of all surviving dose groups were
.similar to.the 'Control group rrean body weights on days 4 and 8
p::>st-dosing, and on each of these days, no animal groups given
2,4-dinitrotoluene lost rrore than 10% body weight. crnpared to the
control group ·{TableSO). .

Statistical evaluation of rrean body weight change.of test animals
compar.ed to '·the control animals .(Table 51) 'shCMS ,that there are
.significant ,differences .on the eighth day of dosing and the eighth
-post-dosing -day. These differences. are attributabl.e to weight loss
arrong ani.rralsrece.lving 525 fig/kg (the highest surviving dose ,
g:I?OUp) . and controls on the eighth' dosing day, and in animals of .
both surviving dose groups canpared to control animals on the
eighth FOst-dosing day.

All animals administered 1250, 2500 or 35DO rrg/kg BW were dead by
dosing day three. Five animals given 525 rrg/kg BW were dead by
dosing day seven, and one additional animal died by the first
·post-dosing day. . ·None of these deaths was due to gavage error.
cne anim3.l in the lCMest dose group died on dosing day seven, but
was found to have evidence at necropsy indicating a gavage
accident. There were no deaths in. the vehicle control group.
MJrtality is sunrrarized for the MID of 2,4-dinitrotoluene in Table
52.

Clinical signs for animals given this chemical for the MID study
are summarized in Tables 53 and 54.

The results of the MID study of 2,4-dinitrotoluene were evaluated,
and 390 rrg/kg was chosen as the dose level of the Reproductive
phase of the study.
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TABLE 49

Effect of the administration of 2, 4 dini"{rytoluene
on the body" ~ight offernale mice a

Cose level IX:>sing period (days) Post-dosing period (days)
(rr9/kg BW) 1 8 4 a

Vehicle -25.1 ± 0.9 26.2 ± 1. 8 26.1.± 1.6 27.6 ± 1. 7
Control nO) (10) no) (10)

310 25.8 ± 1.2 26.5 ± 2.1 26.5 ± 2.2 26.5 ± 2.0
(10) ~9) (9) (9)

525 25.5 ± 0.6 22.7 ± 2.5 25. a± 1.1 26.1 ± 1. 2
(10) (5) (4) {4 )

1250 26.1 ± 1.2
(10) (0) (0) (0)

2500 25.3 ± 1.5
00) (0) (0) (0)

3SDO 2"6.0 ± 1. 2
(10) (0) (0) (0)

Statistical Analysis

Q1e-Way ~5 ;54=1. 147 ~2,21=6.298
!>NaJA

Con- P=0.347
clusion(b) N.S.

P=0.007
Significant

F<l
N.S.

P=0.255
N.S.

(a)All values are grams, rrean ± S.D.; group size is indicated in
parenthesis.

(b)N.S. = Not Significant
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;

TABLE 50.

Relative effects of the adnUnistration of 2, 4 d~trotoluene
. . on' the body ~ights of female micea, .

IXlsing Period Post-dosing period
'Conpound . Dose Level "8thday 4th day 8th day

2,4dini·tro- 310 rrg/kg BW + 1.1 (9) + 1.5 (9) - 4.0 (9)
toluene {ONT) 525 " . -13.4 "(5) - 1.1 (4) - 5.4 .( 4)

1250 " ---{O) (0) (0)
2500 " --...;. ,{a) --- ~O) {O)
3500 II --- -(a) ,0) 10)

(a) Percent of relative effect on bOdy weights at three different t.i.rre
intervals after study initiation, as compared to the vehicle control group
1=100%) at the sane tirre interval. .

(b) This table was prepared using the average body weights shown in Table 49.
Results are percent change; test groul? size is indicated in parenthesis.
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TABLE 51

Body weight changes of fert'Ble mice as ce>rrpared to the
initial weight, at 3 time intervals folt~ing

administration of 2,4 dinitrotoluene a

Statistical Analysis

.ene-Way
N:JOJA

Con- .
elusion (b)

.P=O.004
Significant

,.F <: 1
N.S •.

?2,20=S.986

P=O.009
. Significant

•

-.

(a) All vatues are grams, ITeah ± S.D.; group size is indicated in
parenthesis.

~)N' 'S No S' Of'. . = t 19n~, lcant
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TABLE 52

MJrtality nata for 2, 4-dinitrotoluene

IX>seI.evel(a) 310 525 1250 2500 3500
Number on 'rest (10) (10) . (10) (10) (10)
Cause of Death {b) Test/Gavage Test/Gavage Test/Gavage Test/Gavage Test/Gavage

Treatment Day 1

Cbservation
Day

2

3

4

5

6

7

8

1

2

3

4

5

:6

7

1

1

2

2

1

9

1

10 10

8
Cumulative Deaths 0 1 6 10 10 10

(a)rrg/kg Eody~ight

{b) Where Test Death = a death attributable to toxicity of the test material
Where Cavage Death = a death at-tributable to gavage error

There were no deaths in the control group at any tirre.
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3.3.3 2,4-diaminotoluene (OAT)

Test and control groups started out with similar weights on dosing
day one. (see Table 55). Anllnal groups administered
2,4-diaminotolueneshowed statistically significant weight

·differences .compared to the control group on. day 8 of dosing and on
days 4 and 'B 'fX)st.-dosing. These differences may be attributed to
groups given 2·25 and 250 rrg/kg of 2,4-diaminotoluene for the
:fX)st-dosing days, and .to the highest dose group, 250 IrqIkg, on day
eight of dosing . AnilPal groups administered 175 through 250 rrg/kg
lost rror.ethan 10% body weight compared to controls by dosing day
eight. Animal gr,oups administered 175, 225 and 250 mg Ikg lost rrore
than -10% body weight canpared -to controls on .thefourth and eighth
post-dosing .days.

t-Ean body -weight .changes of ani.rrals given OAT (Table 57) are
significantly different from rrean body weight changes of control
animals at all weighing intervals. These highly significant
.effects are -due-to losses in body weight in all groups on the
,eighth dosing day and the eighthpost-dosingday, and in all but
one group on the fourth post-dosing day.. The differences of
greatest significance are in the highest two dose groups compared
to the control group.

Deaths in animals administered this chemical (Table 58) occurred
from the fifth dosing day to the fifth post-dosing day. By the
last dosing day, four, two, one, and three animals had died in
groups administered 250, 225, 200 and 175 mg/kg BW, respectively.
Total deaths in these gr:oups were seven, six, six and four,
respectively. There VJere no deaths in animals given 150 mg/kg BW.
There were no gavage errors. There were no deaths in the vehicle
control group.

Clinical signs for animals administered DAT in the MID study are
summarized in Tables 59 and 60 for the dosing and :fX)st-dosing
.periods, respectively .

. The results of the M3xi.rm.Im Tolerated [))se study were evaluated, and­
a dose level of 150 mg/kg was designated for the Feproductive
study.
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TABLE 55

Eff-ect of the administration of 2, 4 di~n?toluene

on the body lNeightof fenale mice a

{):)se level
'(rrgIkg B\~)

Dosing period (days)
1 8

Post-dosing period (days)
4 8

Vehicle
Control

150

'175

200

225

250

25.1 ± '0.9
(10)

2€.1 ± 1.2
.(l{)

25.L± -1.5
(10)

25.1 ± 1.2
(l{) ,

25.9. ± 1.0
(10)

25.6 ± 1.4
.(10)

26.2 ± 1. 8
. (10)

24.4 ± ·2.8
(10)

22.0 ± 2.0
(7)

22.5 ± 4.1
.(9)

22.0 ± 3.1
(8)

21.2 ± 3.1
.(6)

26.1 ± 1.6
(10)

25.6 ± 2.7
nO)

23.0 ± 4.{)
·{6)

27 ..Q ± 1. 0
-{ 4)

20.9± 4.6
(5)

20.4 ± 5.5
(4)

27.6 ± 1. 7
no)

26.3 ± 1. 5
(10)

23.7 ± 3.2
{6)

26.6 ± 0.5
{4)

22.3 ± 5.8
(4)

23.0 ± 3.1
(3)

"Statistical Analysis·

. p p .'
ere-Way F 5,54=1.333. F"5,44=3.655
ANOJA

, 'p .

"F 5,33=4.028 ?5,31=3.863

Con-' P=O.264
clusion(b) N. S.

P=0.008·
Significant·

P=0.006
Significant

P=0.008
Significant

{a) .
All values are grams, rrean ± S. D.; group size is indicated in
parenthesis.

(b) N.'S. ::= Not Significant
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.,

TABLE 56

Relative effects of the administration of 2, 4 ~notoluene
on the body weights of female micea,

Ibsing Period Post-dosing _period
CoRp?und Dose level 8th day 4th day 8th day

2, 4 dicunino- 150 rrg /kg BW - 6.9 (10) - 1. 9 (10) - 4.7 nO)
-toluene (DAT) 175 " -16.0 (7) -11. 9 (6) -14.1 ~('6)

20-0 " -14.1 i9) + 3.4 (4) - 3.6 (4)
225 II -16.0 ~8) -19.9 :(5) -19.2 (4)
250 " -19.1 '(6) -21.8 -(4) -16.7 (3)

(a) Percent of relative effect on body weight~ at three different tine
intervals after study 'initiation, as corrpared to the vehicle control group
{=100%) at the same time interval.

(b) This table was prepared using the average body weights shOM1 in Table 55.
Results are percent change; test group size is indicated in parenthesis .
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TABLE 57

Body weight changes of female mice as compared to the.
. initial weight, at3 tiJre intervalsfoll~jng

. administration of 2, 4 diaminotoluene a

D:Jse l.evel Ibsing Pericxl Post-dosing period
(rrg/kg BW) 8th ,day 4th day 8th day

Vehicle Control 1.2 ± 1.2 1.1 ± 1.1 2.6 ± 1.1
(10) (10) (10)

150 -'1. 7 ± 2.6 -0.5 ± 2.7 0.3 ± 1.3
(10) (1-0) (10)

175 -3.4 ± 1.6 -2.0 ± 3.2 -1.4 ± 2.5
(7) -.(6) (6) .

200 -2.6 ± 3.6 1.4 ± 1.4 0.9 ± 0.9
(9) (4.) (4)

225 -3.7 ± 2.3 -4.7 ± 3.7 -3.4 ± 5.1
(8) {'5 ) {4)

250 -3.7 ± 2.4 ' ~4. 4 ± 5.0 -1.5 ± 2.1
(6) -.. (4) (3)

, Statistical Analysis

One-Way lillOJA

Conclusion {b)

'p
F 5,44=5.203

P = 0.001
Significant

P
F 5,33=4.709

P = 0.002
Significant

P
·F 5 31=5.508

. ,

P = 0.001
Significant

{a) . '
All values are grams, rrean ± S.D.; group size is indicated in
parenthesis.

(b)N.S. = Not Significant
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TABLE 58

M:>rtality Data for 2,4-diaminotoluene

Dose Level(a) 150 175 200 225 250
Number on Test (10) (10) (l0) (10) (10)
cause of Death (b) Test/Gavage Test/Gavage Test/Gavage Test/Gavage Test/Gavage

Treat.rrent Day 1

2

3

4

Cbservation
,Day

5

6

7

8

1

2

3

4

5

6

7

8

3

1

1

2

2

1

"

1

1

1

2

1

1

2

1

1

1

1

Cumulative Deaths 0 4 6 6 7

•

(a)mg/kg Body weight
(b)v1here Test Death = a death attributable to toxicity of the test material

Where Gavage Death = a death attributable to gavage error
There 'Were no deaths in the control group at any t:iIre •
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4.0 RESULTS OF THE REPROOUCl'IVE STUDIES

Results of the reproo.uctive'Studies and statistical analyses are
sumnarized on Tables 61 to 78.

4.1 Sodium seleni-te (55)

Maternal-reproductive and litter data, and statistical
analysis indicates there ~re no significant differences
between the test and control groups for any of the rreasures of
r-eprcrluctivetoxicity . The change in maternal weights from
day 7 'to day 18 of gestation is not significant whenconpared
to the vehicle control. It should be noted that for this
chemical, duet.o a technical -error in the assignrrent of the
tem llday 1" of gestation, many darns gave birth just prior to
their being ·weighed on day 18. lbvever ,the stati'stical
analysis is conducted so that this makes no difference in the
significance of the results. That is, for maternal weight .
gain during ,pregnancy, i.mredi.ate post-:part.um maternal weights

. and their litter weights are added for each animal in both
test and control groups, and then 'canpared statistically.
Placental weights and fluids were not included for any test or
oontrolanirnal or litter. All other rreasures are conducted
exactly as specified.

4.2 Ethylene thiourea (EtTu)

Significantly fewer live pups per litter were present both 12
hours after birth and 3 days postPartum in mated females
tested with this chemical. Other treasures of reproductive
toxicity were not significantly affected. Ho.-Jever, the trend
towards greater percentage dead pups per litter within tv.'elve
hours of birth may. be· noted. The sane ackhtional cx:::mrents
with regard to the births prior to weighing on day 18 due to
inappropriate designation of llday 111 apply to this test as for
·the previous chemical. The statistics were handled similarly
for both test and control groups.

4.3 Diethylene glycol rroncxrethyl ether (CGME)

Five mated female mice of the fifty, which were administered
this chemical at the designated tolerated dose, died during
the dosing pericxi. At necropsy, nOI1e were found to have
evidence of gavage error; four were pregnant when they died.
Eighteen of the eremainder resorbed their litters in utero.
Nine litters were .stil1.lxJrn" cnly five rmnaged toprcxiuce
viable litters ,out of the group mated, yielding avery low
reproductive index (0.14). ·During the subsequent three days
another .litter died out entirely. The live pups unifo:t:mly did
rrore poorly than ·did the live pups in the Control group.
Where there was· sufficient&ta ,toSUPFOrt effective
statistical analysis (all rreasures except number of dead pups
within 12 hours), highly statistically significant differences
were found between test and control groups for all other
rreasures of reproductive toxicity ..
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4.4 Ethylene' glycol m:::marethyl ether (EGME)

Seven mated female mice died, of the fifty dosed with this
chemical, and only one death could be attributed to .gavage
error. All 7 were pregnant, and ~ of these pregnancies were
resorbed. 'EVery one -of the remaining (30) pregnant mice
resorbed their 'litters in utero. 'I'heire were'no viablepirths,
and no litters even carried totenn. No statistical
manipulations were necessary, therefore, to conclude tbat this
material is highly toxic to the nonnal
reprcductive process at all stages ,except the earliest ones. of
fertilization and iIrplantat.ion. The .reproouctive index was
0.00, due to uniform failure of gestational .carpletion, and
the deaths of all fetuses in utero.

4.'5 Ethylene glycoL nonoethylether (B3EE)
;~ ,

. Five mated female mice died in the test group (tvA:> during the
dosing :period ;and three after the oosingperiod was
eatrpleted), and Wee of these 'five 'were pregnant. No deaths
could be attributed to gavage ,error. All of the (32)
remaining pregnant mice resorbed their plitters in utero. No
viable births occurred, and the reproductive index was 0.00 •
.Dueto. the, highly fete-toxic nature of these .e,ffects, to all
~proouctive phases subsequent to irrplantation, no statistical
analysis is required for itsderronstration. The toxic effects

. of this and the previous chemical on the reproductive process
appear similar, by the rreasures tested in these experirrents •

. 4.-6 Ethylene glycol nonobutyl ether (EX;BE)

Eleven mated female mice dosed with this chemical died; four
'during the dosing period, and seven after dosing was
carpleted. None of the deaths were due to gavage ·error. Five
of these eleven were pregnant. Q1e of these .pregnant mice gave
birth and died subsequently. The difference between the test
and control groups in the number of viable ,litters produced is
a reflection'of both the direct toxicity of the chemi-cal, and
also its reproductive effects, Le., that of causing in utero
deaths. The difference in the reproductive index is rrarkedly
affected by the seven resorbed litters in the test group. No
other statistical measures of reproductive -toxicity were
significantly different between test and .control groups.
Ho.vever, the trend toward lower maternal body weight gains
during pregnancy and loWer maternal body weights at tenn, may
be noted.

.4. 7 'Ibluene<TOL)

Only one test animal died during the cexperirrent and there were
no statistically significant differences between test and
oontrolgroups in any of the categories for evaluation of
reproductive toxicity. A.nonsignificant trend towards lo,.;er
weight gain in pregnancy may be noted.
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4. 8 2, 4-dinitrotoluene (DN!')

Ten of the mated females dosed with this chemical, of which
four ~e pregnant, died during the dosing Pericxi; none of
these deaths rould be attributed to gavage error when examined
at necropsy. An additional five a.ni.m3.1s were found dead in
the post-:dosing observation period of which two were pregnant.
Five additional litters were found to have been resorbed, and
this also made a substantial contribution to the low (0.68),
reproductive index. Otherneasur.es of reproouctive toxicity
were not statistically significantly different between test
and control, but there is a trend to.-lard lCM3r maternal weight
gains during pregnancy.

4.9 2, 4-diaminotoluene(DAT)

Highly significant differences are ~ound between test and
oontrol groups for rrost neasures of reproductive toxicity.
There were four litters found to have been ·stillborn, which
caused highly significant effects on maternal weights and
weight gains. (In addition, there was marked rrortality of the
dosed animals. Four died during. dosing and thirteen in the
post-dosing pericxi. Sixteen of these seventeen animals were
pregnant. This fact might lead one to suppose that pregnancy
itself might increase susceptibility ·to the toxic effects of
this chemical). An additional eleven litters were resorbed.
Litter weight data was based on such a small number of litters
and pups (left alive) , and the dispersion of this data was
great enough' that three rreasures of litter weight data on day
three postpartum were statistically not significant. However,
the reason for this is that there was so much previously
expressed toxic effect and rrortality.
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TABLE 61. Sodium selenit.e:

Vehicle
Control

deionized H20

No. mated mice 50
ini,tially on study

No • died on test 0

No • mice producing 31 .
Viabl.e litters

Stillborn litters 0

Maternal and Reproductive Data

Statistical Analysis(c):
Test dose M:xlel I N:lOlA
5.0 rrg/kg or chi-square

o

30

o

./

No. mated mice with
totally (~rsorbed
litters a

'Ibtal Non-Pregnant· .
'.

Reprcductive Index (b)

Mated a.n.i.m3.ls:
Initial body weight
(day 7)

3

16

0.91

26.6 ± 2.5.
(50)

4

0.88

26.1 ± 3.1
(50)

N.S.

N.S

Maternal plus litter 48.3 ± 4.7 .
v.eight of animals (31)
delivering on day 18

Change in weight. 21. 0 ± 4.0
(day 7-18) (31)

Maternal BW 3 days 35. 2 ± 3.3
postpartum (those with (31)
viable litters)

47.0 ± 5.6
(22)

19.3 ± 3.9
(22)

34.3 ± iar
. (30)

N.S

N.S.

N.S

(a) As detennined by the sulfide nidation site test.

(b) Defined as the ratio of the number of animals producing viable
litters divided by the number of mice ever pregnant.

(c) Numbers are rrean ± S.D.: Group size is indicated in parenthesis:
Significance is given as alpha level, or as not significant (N.S.).

{d) Eight. mice gave birth after day 18.
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Table 62. Sodium selenite: Litter Data

Vehicle
"Control Test dose Statistical Analysis (c):

deionized H20 5.{) ns/kg . l-bdel I ~(}JA

No. viable litters lnl

Stillborn litters

31 30 .

o

'Live pups per lit.ter,' 1{). 2 ± 1. 8
within 12 h.
p::>stpartum

9.1 ± 2.9 N;S.

Dead pups per litter
within 12 h.
postpartum

~dead ,pups/litter
within 12 ~a)
postpartum

Live pups per litter
on day 3 postpartum

~i~~rv~~~;ii:3f15)

Litter wt. on day 1
postpartum (g)

Litter wt. on day 3
postpartum (g)

-Change in litter
weight between
days 1-3 (g)

. % Change in litter
weight ~ayeen
days 1-:-3

0.2 ± 0.4

[1'.1 ±1.0]

1'0.1 ± 1.9

[9.9 ± 0.3]

15.7 ± 2.8

20.0 ± 3.5

4.3 ± loS

{5.l ± 1. 7]

0.2 ± 0.4

[1.2 ± 1.11

9.1 ± 2.9

[w.O ± 0.1]

14.4 ± 3.9

19.0 ± 4.9

4.i5 ± 1.4

[5.4 ± 1.9]

N.'S.

[N. S. ]

N.S.

[N.'S.]

N.S.

N.S.

N.S.

{N. S. ]

(a)x, SO, and MJOJA after ~r + 0.5 data transfonnation , where r = %
deaths/litter. [] indicates transfonred data. .

(b) % pup viabi1ity= (No. live pups at day 3/No. live pups at day 1)x100.
X, SO, and MJOJA, after rr data transformation, where r = % pup
viability. [l indicates transfomed data.

{c) Numbers are rrean ± S.D.; -Group size is indicated in parenthesis;
Significance is given as alpha level, or as not significant (N.S.).

(d) % change in litter weight= (wt.- (day 3) -wt. (day 1) /wt. (day 1) x 100.
x, SO, and MJOJA, after.[r data transformation, where r = % change in
litter weight. [] indicates transfonred data.

86



Test dose
300 J!9/kg

TABLE 63. Ethylene thiourea:

'Vehicle
Control

deionized H20

Matemal and Reproductive' Data

Statistical Analysis (c) :
z.txlel I N'lOJA
or chi-square

N::>. mated mice
initially on study

No. died on test

No. mice producing
viable litters

Stillborn litters

No. mated mice with
totally(~sorbed
litters a

50

o

31

o

3

50

o

,29

o

2

Total Non-Pregnant

Reproouctive Index (b)

Mated animals:
Initial body weight
,(day 7)

Matemal plus litter
~ight of animals '
delivering on day 18

Change in BW (day 7-18)

Maternal BW 3 days
postpartum ~those with
viable litters)

16 -19

0.91 0.94

26.6 ± 2.5 25.3 ± 3.0
(50) (50)

48.3 ± 4.7 48.'6 ± 5.8
(31) , (18),

:

21. 0 ± 4.0 21. 8 ± 5.,2
, (31) (18)

35.2 ± 3.3 34~4 ± ldt
(31) (29)

N.S.

N.S.

N.S.

N. S.

N.S.

,(a) As, detennined by the sulfide nidation site test.

(b) Defined as the ratio of the mrrnber of animals producing viable
litters divided by the number of mice ever pregnant.

(e) Numbers are rrean ± S.D.; Group size is indicated ~ parenthesis;
Significance is given as alpha level, or as not significant (N.S.).

(d) Eleven mice gave birth after day 18.
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... Table 64. Ethylene thiourea: Litter Data

lb. viable . litters (n)

Vehicle
Control

deionized H20

31

Test dose . Statistical Analysis (c):
300 rrg/kg M:xlel I ~CNA

29

Stillborn litt€rs

Live pups Per lit.ter
within 12 h~

IX'stpartum

lO.2 ± 1.8

o

8.8 ± 2."6 a = 0.02

.10.1 ± 1.9 . 8.7 ± 2.8 jl= 0.03

[9.9 ±. 0.3] [9.8 ± 0.8] [N. S.]

15~7 ± 2.8 14.8 ± 4.1 N.S.

20.0 ± 3.5 19.2 ± 5.7 N.S. 0

4.3 ± 1.5 4.4 ± 2.3 N.S.

.~ pups per litter
within 12 h .

.p::>stpartum

% dead pupsilitter
within 12 ~a)
.p:>stpartum

Live pups per litter
·on day 3 postpartum .

% pup viability ?1.5)
litter '{days 1-3)

Litter wt. on day 1
. postpartum .(g)

Litter wt. on day 3
postpartum (g)

Change in lit·t-er
.weight between
days 1-3 (g)

C.2 ± 0.4 0.3 ± 0.7

11.1 ± 1.·0] '11.6 ± 2.0]

N.S.

{N. S.]

% Change in litter
weight 1.2iayeen
days 1-3

1:5.1 ± 1. 7] {S.l ± 2.6] [N. S. ]

(a)x;SD, and ~(NA after ~r + 0.5 data transformation, where r = %
deaths/litter. I] indicates transfonned data.

(b) % pup viability=(No. live pups at day 3/No. live pups at day 1)x100.
i, SD, and ~(NA, after {r data transformation, where r = % pup
viability. [] indicates transfomed data.

(c) Numbers are rrean ± S.D.; Group size is indicated in parenthesis;
Significance is given as alpha level, or as not significant (N.S.).

~d) % change in litter weight= (Wt. (day 3) -wt. (day 1) /Wt. (day 1) x 100.
i, SD, 'and ~OJA, after {r data transformatibn, where r = % change in

. litter v.>eight. . [ ] indicates transforned data.
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TABLE 65. Diethylene glycol m:manethyl ether (DGME):
M3.ternal and Reproductive Data

Vehicle Statistical Analysis (c) :
Control Test dose l-bdel I NfJOJA

deionized H20 4000 ng/kg or chi-square

No. ll\3.ted mice 50 ,-- 50
initially on study

No. died on test
Dosing period 0 5
Post-dosing 0 0
tbn-pregnant of these 0 1

No. mice prcdu.cing 31 5
viable litters

Stillborn litters 0 9

No. mated mice with 1 18
" totally1~sorbed
litters a

'Ibtal Non-Pregnant 17 (d) 14

Reproductive Index (b) 0.97 0.14

Mated animals:
Initial body weight 28.3 ± 2.5 28.1 ± 3.1
1day 7) (50) (SO)

Maternal BW of animals 48.6 ± 4.6 39.4 ± 4.1
prior to delivering (31) (14)
on day 18

Change in BW(day 7-18) 19.7 ± 3.7 10.2 ± 3.5
(31) (14) -

Maternal BW 3 days 33.9 ± 3.9 28.2 ±{1, 5
postPartum (those with (31) (4) e
viable litters)

a.-< 0.01

N.S.

a. < 0.01

0.< 0.01

0.< O.{)l

(a)As determined by the sulfide nidation site test.
(b) Defined as the ratio of the number of animals producing viable

litters divided by the number of mice ever pregnant.
{c)Numbers are mean ± S.D.; Group size is indicated in parenthesis;

Significance is given as alpha level, or as not significant (N.S.).
(d) Q1e animal in the vehicle control "group was not accounted for after

day 18. .
{e) Maternal body weight 3 days post-partum for one animal was not

taken.

89



Table 66•. Diethylene glycol rroncrrethyl ether (I:Q.m): Litter Data

No. viable litters (n)

No. stillborn li.tters

Vehicle
Control

deionized H20

31

o

Test dose Statistical Analysis (c) :
4000 rrg /kg l'fDdel I N:-IOJA

5

9

[0~9 ± 0.9] ..[3.4 ± 2.7]
(5)

10.1 ± 2.8 1.3 ± leY
(4)

[10.0 ± 0.1] [4.5 ± 1eY]
(4)

16.1 ± 3.7 4.6 ± 2.9
(5)

20.3 ± 4.3 2.5 ± leT
(3)

4.2 ± 1.1 -4.2(~) ~e~

[5.1 ± 0.7] {-7.6 ± Tefl
(3)

Live pups per Utter
within 12 h.
.p::>stpartum

Dead ~s -pel:: litter
within 12 -h.
-p::>stpartum

% dead .pupsflitter
within 1.2 ~a)
p::>stpartum .

Live pups per litter
on day 3 postpartum

% pup viability ?15)
litter (days 1-3)

Litter wt. on day 1
postparturn(g)

Litter wt. on day 3
postparturn (g)

Change in litter
weight -between
days 1-3 (g)

% Change in litter
weight 1.:1~
days 1-3

10.1 ± 2..8

" ,-'

0.1 ± 0.4

3.2 ± 2.2
{5)

1>.6 ± 0.5
(5)

a.< 0.01

N.S.

[a.< 0.01]

a. < 0.01

[a.< 0.01]

a. < 0.01

a.< 0.01

a.< 0.01

[a.< 0.01]

-(alx, .SD, and MJOJA afte~ 4r + 0.5 data transformation , where r = %
deaths/litter. []indicates transforITed data.

(b) % pup viability= (No. live pups at day 3/No. live pups at day 1) x100 •
.X, SD, and NKNA, afterrr data transfonnation, where r = % pup
. viability. [] indicates transforITed data.

(c)Numl:ersare rrean ± S.D.; Group size is indicated in parenthesis;
Significance is given as alpha level, or as not significant ~N.S.).

(d) %change in litter weight=~Wt.'{day-3)-wt. (day l)/wt. (day 1) x 100.
X, SD, and !>NOVA, after rr data transfonnation, where r = % change in
litter weight. [] indicates transfo:med data.

(e) Day 3 viability and weight not recorded for one litter.
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TABLE 67. Ethylene glycol rronarethyl ether (ffiME):
Maternal and Reprcxiuctive Data

Vehicle .Statisticai Analysis (c):
Control Test dose M:xiel I N.iJCNA

deionized H20 1400 mg/kg or chi-square

N::>.rrated mice 50 50
initially on study

. NJ. -died .on test
D:>singperiod . 0 4
Post-dosing 0 3
Non~pr..egnant of these 0 0

No. mice producing 31 0-
viable litters

Stillborn litters 0 0

No. mated mice with 1 32 (e)

'tc:>ta11y _(~rsorl:::ed
htters

'Ibtal Non-Pregnant 17 (d) 13

Reprcxiuctive Index (b) 0.97 0.00

Mated anim3.ls:
Initial body weight 28.3 ± 2.5 28.5 ± 2.5 N.S.
(day 7) (50) (50)

Maternal BW of ani.m3.ls 48.6 ± 4.6
prior to-delivering (31)
on day 18

C'lange in BW (day 7-18) 19 0 7 ± 3.7
(31)

Maternal BW 3 days 33.9 ± 3.9
postpartum ~those with (31)
viable litters)

(a) As detennined by the sulfide nidation site test.

(b) Defined as the ratio of -the number of ani.mals producing viable
litters divided by the number of mice ever pregnant.

(c) Numbers are mean ± S.D.; Group size is indica-ted in parenthesis;
Significance is given as alpha level, or as not significant (N.S.).

(d) cne anim3.1 in the vehicle control group was 'unaccounted for after
day 18.

(e)Two of these animals died early on test.
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Table 68. Ethylene glycol rronanethyl ether (~): Litter Data

Vehicle
Control

deionized H20
Test dose
1400 rrg/kg

No. viable litters (n) 31 0

No. stillborn litters 0 a

Live pups per litter . 10.1 ± 2.8
within 12 h.
postpartum

Dead pups per litter
within 12 h.
pJstpartlUll

% dead pups/litter
within 12 ~c3.)
pJstpartlUll

Live pups per litter
on day 3 FOstpartlUll

% pup viability P15
litter (days 1-3) )

Litter wt. on day 1
postpartlUll (g)

Litter wt. on day 3
pJstpartlUll (g)

Change in litter
weight between
days 1-3 (g)

% Change in litter
weight~~n
days 1-3

0.1 ± 0.4

[0.9 ± 0.9]

10.1 ± 2.8.

[10.0 ± 0.1]

16.1 ± 3.7

20~3 ± 4.3

4.2 ± 1.1

[5.1 ± 0.7]

·'(a)x, SO, and N:KNA after ~r + 0.5 data transforrration, where r = %
deaths/litter. [) indicates transfonred data.

(b) %.change in litter weight= (\vt. (day 3) -wt. (day 1) /wt. (day 1) x 100.
X, SO, and N.'JOJA, after rr data transfo:rrration, where r = % change in
litter weight. [] indicates transfonred data.

(c) % change in litter weight= (wt. (day 3) -Wt. {day 1) /wt. (day 1) x 100.
X, SO, and [lNOJA, after rrdata transformation, where r = % change in
litter weight. [] indicates transfonred data.
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TABLE -69. Ethylene glycol m:::moethyl ether (EX;EE):'
Maternal and Feproductive Data

Vehicle Statistical An.3.lysis (c) :
Control Test dose MJdel I MlCNA

deionized H20 3605 nq/kg or chi-square

No. mated mice
initially on study

No. died on-test
Dosing pericx:l
Post-dosing
Non-pregnant of -these

l'b.mice producing
, viable litters

$tillborn li-tters

No. mated mice with
totally r-e50rbed. (a} ,

, l1.tters

'l'otalNon-Pregnant

Reproductive Index (b)

Mated ani.rnals:
Initial body weight
(day 7)

50

o
-0
o

31

1

17 (d)

0.97

28.3 ± 2.5
(50)

50

-2
3
.2

o

a

32

15

0.00

28."5 ± 2.5
(50)

N.S.

Maternal Bw-of ani.rnals 48.6 ± 4.6
prior to delivering (31)
on day 18

Change in BW (day 7-18) 19.7 ± 3.7 '
01)

.Maternal BW 3 days
" postpartum (those with

viable litters)

33.9 ± 3.9
(31)

,0----------------------------------
(a)As determined by the sulfide nidation site test.

(b) Defined as the ratio of the number of animals producing viable
littersdivided by the number of mice ever pregnant.

(c) Numbers are mean ± 'S.D.; Group size is indicated in parenthes1s;
Significance is given as alpha level, or as not significant (N. S.) .

(d) Cne anim3.l in the vehicle control group was unaccounted for after
day 18.
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Table 70. Ethylene glycol rronoethyl ether (ffiEE): Litter Data

No. viable litters {n)

No. stillborn litters

Vehicle
Control '

deionized H20

31

o

Test dose
3605 rrg/kg

o

o

Live pups per litter 10.1 ± 2.8
within 12 h.
I;X)stpartum

Dead pups per litter 0.1 ± 0.4
within 12 h •

. I;X)stpartum

% dead pups/litter [0.9 ± 0.9]
within 12 ~.)
postpartum a "

Live pups per litter 10.1 ± 2.8
on day 3 postpar1:tml

% pup viability m {l0.1 ± 0.1]
litter (days 1-3) )

Litter wt. on day 1
I;X)stpartum (g)

Litter wt. on day 3
p:>stpartum (g)

Change in litter
weight between
days 1-3 (g)

% Change in litter
weight~~
days 1-3

16.1 ± 3.7

20.3 ± 4.3

4.2 ± 1.1

{5.1 ± 0.7]

(a)x, SD, and N:KNA after ~r + 0.5 data transformation, where r = %
deaths/litter. [] indicates transfonred data.

(b) % change in litter weight= (Wt. (day 3) -Wt. (day 1) /wt. (day 1) x 100.
X, SD, and ~(NA, after ,fr data transformation, where r = % change in
litter \Eight. [] indicates ,transfonred data.

(c) % change in litter \Eight= (wt. {day 3) -wt. (day 1) /wt. (day 1) x 100.
X, SD, and ~, after .[r data transformation, where r = % change in
litter weight. [] indicates transformed data.
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TABLE 71. Ethylene glycol'rronobutyl ether (EGBE):
Maternal and Reproductive Data

Vehicle Statistical Analysis (c):
Control, Test doseMJde1 I M:JOJA

deionized H20 1180 rrs/kg or chi-square

N::>. mated mice 'SO 50
initially on study

l-b. ,.died on test
, OJsing .period Q 4 (f)
Post-dosing 'Q 7
l-bn~pregnant of 'these -0 6

l-b. mice producing 31 24
viable litters

Stillborn litters 0 0

lb. mated mice with 1 7
b?tal1y {~rsorbed
ll.tters

'Ibta1 Non-Pregnant 17 (d) 15

Reproductive Index (b) 0.97 0.69

,Mated animals:
Initial body weight 28.3 ± 2.5 28.Q ± 2~ 1
'(day 7) (50) (50)

Maternal BW of animals 48.6 ± 4.6 44.2± 5.1
prior to delivering' (31) (24)
on day 18

Change in BW (day 7-18) 19.7 ± 3.7 15.3 ± 3.9
-{31) (24)

Ma.ternal BW 3 days
postpartum (those with 33.9 ± 3.9 31.0 ± 4.t
viable litters) (31) (22) ,\e

.a.< 0.01

N.S.

N.S.

N.S.

N.S.

(a)As detennined by the sulfide nidation site test.
~)Defined as the ratio of the number of animals producing viable

litters divided by the number of .mice ever pregnant.
(c) Numbers are rrean ± S.D. ; 'Group size is indicated in parenthesis;

Significance is giv~ as alpha level, or as not significant (N.S.).
(d) ene animal in ,the vehicle control group was unaccounted for after '

day 18. ' _
(e) Q1e rrother died 2.days after delivering; one maternal weight 3 days

post-par6.nn was not taken.
(f)ene'rrother died 2 days .after delivering viable pups.
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Table 72. Ethylene glycol nonobutyl ether (EGBE): Litter Data

NJ. viable litters (n)

NJ. stilllx>m litters

Vehicle
Control

deionized H20

31

o

Test dose Statistical Analysis (c):
1180 rrg/kg M:xiel '1 ~CNA

24

o

['0.9 ± 0.9] [1.1 ± 1.1]
(24)

10.1 ± 2.8 9.7 ± 1e~
(23)

[10.0 ± 0.1] 9.9 ± Rer
(23) "

16.1 ± 3.7 15.0 ± 3.7
(24)

20.3 ± 4.3 18.8 ±.(5J1
(23) e

4.2 ± 1.1 3.7 ±(lJ7
(23) e

[5.1 ± 0.7] [4.8 ±(lJ2]
/ (23) e

Live pups per litter
within 12 h.
postpartum

Dead pups per litter
within 12h.
lX'stpartum

% dead pups/litter
within 12 ~a)
'postpartum

Live pups per litter
on day 3 postpartum

% pup viabilityP1.5)
litter (days 1-3) ,

Litter wt. on day 1
postpartum (g)"

Litter wt. on day 3
postpartum (g)

O1ange in litter
weight between
days 1-3 (g) '_

%'01ange in litter
weight~r
days 1-3

10.! ± 2.8

0~1 ± 0.4

9.8 ± 2.7
(24)

·0.2 ± 0."5
(24)

N.S.

N.S.

IN. S.]

N.S.

~N.S. ]

N.S.

N.S.

N.S.

·'[N. S.]

(a)x, SO, aoo. N:l0lA after ~~ + 0.5 data transf~rmation , where r = %
deaths/litter. [] indicates 'transfbmed data.

~)! pup viability=(No. live~ps at day 3/No',live pups at day 1)x100.
x, SD,and !>NOlA,' after vr qata.transfonnation, where r = % pup
viability.' '["] indicates transfonned data.

(c) Numbers are rrean ± S.D. ~Group size is indicated in parenthesis;
Significance is given as alpha level, or as not significant (N. S.).

(d) % change in litter weight= (Wt. (day 3) -wt. (day ,I) /wt. (day 1) x 100.
X, SD, and N:JOlA, after {rdatatransfonnation, where r = % change in
litter weight. [] indicates transfonred data.

(e) Day three postpartum viability and weight not taken for one litter.
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TABLE 73. 'Ib1uene: Matema1 and Reproductive Data

Vehicle , Statistical Analysis (c):
. Control Test dose - MJde11 N::lOJA
Corn0i.1 2350 ng/kg or chi-square

lb. mated mice 50 50
ini·tia11y on study

No .. died on test.
Dosing period 0 1
Post-dosing 0 0
Non-pregnant of these {) 1

No. mice producing 30 28
viable litters

Stillborn litters 1 2

No. mated mice with 2 0
totally (aysorbed
litters a

Total lbn-Pregnant 16 (d) 19 (e)

Reproductive Index (b) 0.91 0.93

Mated animals:
Initial lxxly weight _ 28.2 ± 1. 7 28.4 ± 2.3
'(day 7) (50) (50)

Maternal BW of animals 47.9 ± 4.9 44.8 ± 5.0
prior to delivering (31) (30)
on day 18

Change in BW (day 7-18) 19.4 ± 4.1 15.9 ± 4.5
(31) (30)

Maternal BW 3 days 34.8 ± 3.2 35.0 ± 3.1
pJstpartum (those with (30) (28)
viable litters)

N.S.

N.S.

N.S.

N.S.

N.S.

(a)As determined by the sulfide nidation site test.

(b)Defined as the ratio of the mnnber of animals producing viable
litters divided by the number of mice ever pregnant.

{c)NuI1U:lers are rrean ± S.D.; Group size is indicated in parenthesis;
,Significance is given as alpha level, or as not significant (N. 5.) •

·(d) CXle ani.ma1 in the vehicle control group was unaccounted for after
day 18.

(e) Q'le animal's nurrerica1 identification in this group was incorrectly
read at necropsy, and one animal was unaccounted for after day 18.
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Table 74. Toluene: Litter Data

th. viable litters (n)

No. Stillborn litters

Vehicle
Control
Com Oil

30

1

Test dose Statistical Analysis (c):
2350 Irq/kg f.bdel I MIDJA

28

2

Live pups per litter
within 12 h ~

fXJstpartum

J)ead pups per litter
within 12 h •

.p~stpartum

% dead pups/litter
within 12 ~a)
postpartum

10.6 ± 2.4 9.b ± 3.4

0.03 ± 0.18 0.11 ± 0.31

[0.77 ± -0.4'0] [1.02 ± O~96]

N.S.

N.S.

[N. S.]

Live pups per litter
on day 3 postpartum

%.pup viability riB)
" IJ.tter (days 1-3)

Litter wt. on day 1
postpartum (g)

Litter wt. on day 3
postpartum (g)

Change in litter
~ight bet:\oleen
days 1-3 (g)

10.0 ± 2;8 9.5±3.3· N.S.

{9.68 ± 0.91] [9.97 ±O.lO] [N.S. ]

16.8 ± 3.1 15.0 ± 4.4 N.S.

21.7±5.9 20.6 ± 5.7 N.S.

5.0.± 4.5 5.7 ± 1.7 N.S.

% Change in litter
~ight~~n
days 1-3 .

[4.9 ± 3.9] {6.2 ±0.7] [N.S. ]

-(a) x, SD, and 1J.NCNA after ~ r + 0.5 data transforniation , where r = %
deaths/litter. . [ ] indicates transfonred data.

(b) % pup vianility= (th. live pups at day 3/No. live pups at day l)xl00•.
X, SD, and PiNOlA, after rrdata transfonnation, where r = % pup
viability . [] indicates transforired' data. .

(c) Numbers ar.e rrean ± S.D. ~ Group size is indicated in parenthesis~

Significance is .given as alpha level, or as not significant (N.S.).
(d) % .change in litter weight=(WL 1-day 3) -Wt. (day 1) /wt. (d.3.y 1) x 100.
. X, SD, and 1J.NCNA, after.rr 9ata'·transfonnation, where r = % change in

litter ~ighf. [] ind..icat.es transfonred data. .
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TABLE 75. 2,4-dinitrotoluene (DNl'):'

Vehicle
"Control
Corn Oil

Maternal and P.eproductive Data

Statistical Analysis (c) :
Test dose M:xlel I 1>J!:l(JJA

390 ng/kg or chi-square

No. mated mice
initially on study

No. died on test
Dosing period
Post-dosing
Non-p:-egnant of these

N:J. mice producing
viable litters

No. Stillborn litters

50

o
o
o

30

1

50

l{)

5
9

23

o

2No. mated mice with
1:l?tally (Aysorbed
l~tters

Total Non-Pregnant 16 (d)

Reproduetive Index (b) 0.91

Mated animals:
Initial OCdy weight 28.2 ± 1. 7
(day 7) (50)

Maternal BW of animals 47.9 ± 4.9
prior to delivering (31)
on day 18

Change in BW (day 7-18) 19.4 ± 4.1
(31)

Maternal ffi'J 3 days 34.8 ± 3.2
{X)stpartum(those with (30)
viable litters)

5

16

0.68

27.6 ± 2.9
(50)

45.8 ± 5.0
.{23)

16.9 ± 4.9
(23)

35.0 ± 2.8
'{23)

ex =0.01

N.S.

N.S •

N.S.

N.S.

(a) As detenni.ned l:>y the sulfide nidation site test.

(b) Defined as the ratio of the nurober of animals producing viable
litters divided by the number of mice ever pregnant.

(c)Nurrbers are rrean ± S.D.; Group size is indicated in parenthesis;
Significance is given as alpha level, or as not significant (N.S.).

(d) Q1e animal in the vehicle control group was unaccounted for after
day 18. "
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Table 76. 2,4-dinitrotoluene (DNr): Litter Data

Vehicle
Statistical Analysis (c):Control Test dose

Corn Oil 390 rrq/kg lvb:1el I AN(JJA

(30) (23)

1 0

10.6 ± 2.4 10.3 ± 3.2 N.S.

10.0 ± 2.8 10.2 ± 3.3 N.S.

[9.68 ± 0.91] [9.88 ± 0.48] [N. S. ]

16.8 ± 3.1 16.4 ± 4.0 ' N.S.

21.,7 ± 5.9 21. 8 ± 5.6' . N.S.

5.0 ± 4.5 5.4 ± 2.2 N.S.

No. viable litters (n)

No. StillOOrn litters'

Live pups per litter
within 12 h.
;PJstpartum

Dead pups per litter
within 12 h.
,postpartum

% dead pups/litter
within 12 qa)
p::>stpartum

Live pups per litter
on day 3 p:>stpartum'

%pup viability ?1£)
litter (days 1-3)

Litter wt. on day 1
};X)stpartum (g) ,

Litter wt~ on day 3
p:>stpartum (g) ,

Olange in litter
weight between
days 1-3 (g)

% Change in litter
weight~~
days 1-3 .

0.03 ± 0.18 0.09 ± 0.29

[0.77 ± 0.40] .{0.98 ± 0.94]

{4.9 ± 3.9]' [5.5 ± 2.3]

N.S.

[N.S. ]

[N.S.]

(a)x, SO, and ~(NA after ~r + 0.5 'data transformation, where r = %
deaths/litter. [] indicates transfomed data.

Cb)% pup viability=(No. live pups a~ day'3/No. live pups at day l)xl00.
X, SO, and ~(NA,. after {rdata transformation, where r = % pup
viability. [] indicates transfomed data. '

(c)NuI'l1bers are 'nea.n ± S.D.; Group" size is indicated in parenthesis;
< Significance is giv~asalpha level, or 'as not significant (N.S.).

(d) % change in litter weight=(Wt. (day 3)-Wt. (day l)/wt. (day 1) x 100.
i, SO, and ~(NA, after rr data transformation, where r "7 % change in
litter weight. [] indicates ,transfomed data.
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TABLE 77. 2,4-diaminotoluene (OAT):

Vehicle
Control
Com Oil

Maternal and Reproductive Data

Statisticai Analysis '(c) :
Test dose M:xlel I 'NK:!VA
150 rrg/kg or chi-square

0 4
0 13
0 1

30 5

I, 4

2 24 (e)

N:>. mated mi<:e
irritiallyon study,

N:>. died on test
Dosing period
.Post-dosing
Non-pl:EgI1aI1t of these

No. mice producing
viable litters

No. 'Stilllx>rn litters

No. mated mice with
tt:'tallY(~sorbed
lJ.;tters

50 50

'lbtal1'bn-Pregnant'

Reproductive Index (b)

Mated a.ni.Irals:
Initial body weight
(day 7)

Maternal BW. of ariirnals
prior to delivering .
on day 18

16(d) 14,

0.91 0.14 cx.< 0.01

28.2±1.7 28.2 ± 2.4 N.S.
(50) (50)

47.9 '± 4.9 41. 7 ± 4.7 a.< 0.01
(31)' (9)

Change in BW (day 7-18) 19.4 ± 4.'1
(31)

Maternal BW 3 days 34.8 ± 3. 2'
postpartum (those with 00)
viable litters)

13.3 '± 4.2
(9)

30.0 ± 2.0,
(5)

a.< 0.01

cx.< 0.01

(a)As detenni.ned by the sulfide nidation site te~t.

(b) Defined as the ratio of the number of animals producing viable
litters elivided by the number of mice ever pregnant.

{c)Numbers are rrean ± S.D.; Group size is indicated in parenthesis;
Significance is given as alpha level, or' as not significant (N.S.).

I

(d) cne animal in the vehicle control group was unaccounted for after
, day 18.

(e)Thirteen of these mice died early, on test.
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Table 78. 2,4-diaminotoluene (OAT): LitterData

No. viable litters (n)

.No. Stil1.lx:lm litters

Live pups per litter
within 12 h.
postpartum

Vehicle
Statistical Analysis (c) :Control Test dose

Com Oil 150 m;/kg l-bdel I ·ANCNA

30 5

1 4

10.6 ± 2.4 5.4 ± 2.7 a. < 0.01

10 ..0 ± 2.8 4.4 ± 2.9 a.<0.01

[9.68 ± 0.91] [9.06 ± 2.10] tN.S. ]

16.8 ± 3.1 7.6 ± 4.0 a.<0.01

21. 7 ± 5.9 9.3 ± 6.3 a.<0.01

5.0 ± 4.5 1.7±3.6 N.S.

Dead pups.per litter
within 12 h.
-postpartum

.% dead pups/litter
within 12 ~a) .
IX'stpartum

Live pups per litter
on day 3 IX'stpartum

~ii:rv~:~~ii:3fiB)

Litter wt. on day 1
IX'stpartum (g)

Litter wt. on day 3
IX'stpartum {g)

Change in litter
weight between
days 1-3 {g)

0.03 ± 0.1.13 ·0.80 ± 1.10

to.77 ± 0.40] {2.46 ± 2.42]

a.< 0.01

,fa. <0.01]

% Change in litter
weight~~
days 1-3

[4.9 ± 3.9] [3.8 ± 6.7] [N. s. ]

.(a)x, SO, and ];.NOlA after ~r + 0.5 data transfonnation , where r = %
deaths/litter. [] indicates transfonred data.

(b) % pup viability={No. live pups at day 3/No. live pups at day 1)x100.
X', SO, and ];.NaJA,. after rr data transfonnation, where r = % pup
viability. []indicates transforrred data.

(c)Numbers are rrean ± S.O. ; Group size is indicated in parenthesis;
Significance is given as alpha level, or as rtot significant (N.S.) •

(d) %-change in litter weight= (wt. (day 3) -wt. (day 1) /wt. (day 1) x 100.
X, SD, and ];.NOlA, after rr data transfonnation, where r = % change in
litter weight. [] indicates transforrred data.
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5.0 DISCUSSICN AND COOCWSICNS

Nine NlOOH carpounds' were tested in the IIOUse m:xlified postnatal
screening assay for reproductive toxicity. This test (Chemoff and
Kavlock, Teratology 21 (2): 33A, 1980) is used to identify and
prioritize chemicalsm .need·of further 'reproductive toxioology
testing. This methcx1screens chemicals ':for embryonic, fetal and

.neonatal toxic -responses, using daily' treat:Irent of pregnant' mice
during the period of major ernbryonic' organogenesis with a
previously detennined·maxirrn.mI tolerated dose level.

Scxlium selern:teand ,toluene cause no significant ,reproductive
·toxicity at their designated maxinu.Im tolerated doses by these
tests.

Ethylene thiourea caused significantly .reduGed numbers of live-pups
per litter within 12 hours post-partUm and' at 3 days post-partum.
Whether fewer live births actually occurred, or there was
cannibalization of live pups,by the oother, this is still a
significant effect.

Ethylene glycOl oonobutyl ether and' 2, 4-dinitrotoluene cause
substantial n1.ll'1'bers of resorptions andmatema.l deaths, and
therefore r-educethe reproductive index markedly. \'eights of
oothers and offspring, and the viability of litteJ:."s which are
carried to ·tenn, however are not significantly affected.

Diethylene glycol rronamethyl ether and 2,4~arninotoluenealso
cause substantial numbers of resorptions and maternal deaths, but
also substantial numbers of stillbirths, and a greatly reduced
reproductive index. Statistical analySes of data for reproductive
toxicity in oothers and litters were highly' significant.

Ethylene glycol oonC.m=thyl ether and ethylene glyooloonoethyl
.ether caused extrerre' reprOductive toxic:1.ty. No viable litters were
born to mated females dosed with the designated maxi.rnum tolerated
dose of these chemicals at' all. All pregnancies of surviving
oothers were resorbed in utero.
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APPENDIX 1

The following are the code numbers used during the conduct of all phases of
the test, with their corresponding true chemical narres and abbreviations used
in this reIX>rt:

COOE NAME ABBRENIATICN--'
08141 Sodium selenite 55

1426LE Ethyle1e thiourea EtTu

5120TD Diethylene glycol m:marethyl ether IX;ME

3623ME Ethylene glycol rronarethy1 ether &;ME

0914EH Ethylene glycol rronoethyl ether S3EE

0614PE Ethylene glycol rronobutyl ether EX;BE

478186 'Ibluene TOL

055099 2, 4-dinitrotoluene ON!'

850550 2,4-diarninotoluene DAT

. '",
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. APPElIDIX 2

Study Schedule

The following is the study schedule for all phases of these experi.rrents:

DATES

11/19/81 -. 12/4/81

1/8/82- 1/23/82

1/,22/82 - 2/8/82

3/4/82 - 3/19/82

3/18/82 -.4/3/82

4/29/82 - 5/15/82

Maximum 'Iblerated D:::>se Block I

"M::txi.ImIm Tolerated. D:::>se Block II

Reproduetive. Bl-ock I

-M3Xiroum' ,Tolerated D:::>se Block III .

'Reproductive Block II

P.eproductive Block' III

•

-.

These dates are fran the first date of do!:;ing until the necropsy of the last
surviving animals for each block.

• • r l'
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APPENDIX 3

SuperviSOry Personnel

SUpel:visorypersonnelfor this study were:

1. Study Director: Kirby N. Snith, DVM

2. . Chemistry .Manager: Theodore Olsson, III, B.S.

3. Technical Supervisor: Matthew King, B.S.
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APPElIDIX 4

Protocol Deviations

Balances for weighing were calibrated at the l:;eginning of each day I s weighing.
Calibrations were not made at the CXII1pletion of all animals· receiving the sarre
chemical or after every twentieth litter.
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APPENDIX 5

Storage Location

Original raw data for this repJrt, and this Final Report are stored in the
Archives at the -contractor' s laboratory, and microfilm raw data and this Final
Report are stored by the Sponser.

~ -...
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Q.,lality Assurance Fe};X?rt

S~SOR: NIOOH

PROJEI:T NO.: 10867

FINDINGS: The final re};X?rt for Project 10867 has been reviewed by BSC QJality
Assurance Personnel. All re};X?rted results have been found to accurately
reflect the original data.

QA Inspections Date

Protocol Review 11/10/81
(MID I)

Randanization 11/13/81
(MID I)

Animal Care 11/13/81
(MID I)

·D:Jse Fonmlation 11/13/81
{MID I)

Final Report Review 1/5 - 1/7182
(MID I)

Findings Reported
. to Study Director

11/10/81

11/13/81

11/13/81

.11/13/81

1/6/82

Findings Re};X?rted
to SSC President

12/10/81

12/10/81

12/10/81

12/10/81

Final Report Review 2/18 - 3/9/82 '
(mu II)

Final Report Review 5/7 - 6/22/82
(MID III)

2/22/82
3/5/82
3/8/82
3/9/82

5/18/82
6/21/82

Reproductive III

Protocol Review 4/22/82

An.ilra.l Receipt 4/27/82 5/10/82 5/6/82

• Randomization 4/27/82 4/27/82 5/6/82

Verification of 4/28/82 4/29/82 5/6/82
Randomization

• Animal Health 4/28/82 4/29/82 5/6/82
Assessrrent I

Dose FOrrrD.llation 4/28/82 4/29/82 5/6/82



·Findings Reported Findings Reported
QA Inspections Date to Study Director to BSC President

BcdyW:ight
Determinations 4/29/82 4/29/82 5/6/82

Test and Control 5/5/82 5/10/82 5/6/82
Article,Mnini-
stration

-Clinical 5/5/82 5/10/82 , 5/ 6/ 82
Cbservations

Animal Care 5/5/82 5/10/82 5/6/82

Bcdy Weight 5/10/82 5/10/82 6/17/82
Determination

Litter Count 5/13/'82 5/13/82 6/17/82
and Body Weights

Resorption Site 5/15/82 5/17/82 6/17/82
Detection

Final ReIXlrt Review 12/6/82 - 1/7/83 12/16/82 1/7/83
MID 1,II,1II & 12/28/82
Reproductive 1,11,111 1/6/83

COALITY -ASSURANCE OFFICER:

-DATE:
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DIsa.AIMER
"

The results and conclusions of this study are

based upon tests conducted in the labora~ories of .

Bioassay Systems Corporation. All tests were con­

ducted in accordance with generally accepted analy­

ti.cal techniques and current procedures for biological

testing. Bioassay Systems disclaims. however. any

responsibility for the ultimate selection of said

tests. No attempt has been made to either compare

the results of these tests t6 the results obtained

from other analytical techniques or to independently

evaluate the efficacy of the laboratory procedures

utilized. Consequently •. no representations. either

expressed or implied. are made or are intended to

be made regarding the selection. of these test~.

J tI




