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SUBJECT: Methylene bis(Thiocyanate) Developmental Toxicity StudJ es
in Rats and Rabbits.

Project No.: 9-1831
Tox. Chem. No.: 565
Bar Code No.: 248426
EPA ID No.: CA 61756

TO: John Lee, PM #31
Registration Division (H7505C)

FROM: Nguyen Bich Thoa, Ph. D.}Zfz%z’ ﬁ%&byﬁv

Review Section 1
Toxicology Branch 1
Health Effects Division (H7509C)

THRU: Roger Gardner, Sectlon Head
Review Section N
Toxicology Branch v Frge &" ZL/«. 10259 ¢ ,
Health Effects Division (H7509C /

Action Regquested

Review the following developmental toxicity studies (83-3):

1. Developmental Toxicity (Embryo/Fetal Toxicity and Teratogenic
Potentlal) Study of Methylene bis (thiocyanate) Administered
Orally via Gavage to Crl:CD®(SD)BR Presumed Pregnant Rats.
MRID No. 411719-01.

2. Developmental Toxicity (Embryo/Fetal Tcxicityiand Teratogenic
Potential) Study of Methylene bis (thiocyanate) Administered
Orally (Stomach Tube) to New Zealand White Rabbits. MRID No.
411719-02.

Conclusions

1. Neither study indicated that developmental toxicity cccurred
at 1levels below maternally toxic doses. ‘Therefore, the
results of these studies do not exceed the flagging criterion
for 6 (2)(2) (adverse effects) data in developmental toxicity

studies (40 CFR, Part 158.34, Criterion No. 5).
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2. The NOEL for maternal toxicity in rats is 3 mg/kg/day; the
LOEL is at 6 mg/kg/day (highest dose tested) and is based on
slightly decreased maternal body weight gain and a small
increase in the incidence of rales (a sign observed at higher
dose levels in range—finding studies). No developmenttal
toxicity was noted at 1 or 3 mg/kg/day dose levels, but
discrepancies in reporting (see discussion below and attached
Data Evaluation Record) preclude a f£inal conclusion about the
NOEL for developmental toxicity in this study. The
classification of this study as Supplementary can be upgraded
with 'an acceptable explanation of the discrepancy .in the
number of animals reported as partially dosed (5 as shown in
tables of individual maternal data and 11 as indicated in a
table of fetal data). .

3. The maternal NOEL for MBT in pregnant rabbits was 3.5
mg/kg/day, and the developmental MNOEL was > 5 mg/kg/day
(highest dose tested). The LOEL for maternal toxicity was
based on mortality at the initial dose level of 7 mg/kg/day
(highest dose tested) and reduced maternal body weight gain
after the initial dose level was reduced to 5 mg/kg/day (see
discussion below and attached DER).

summary of~Studies

1. The Developmental Toxicity Study in Pats

The developmental toxicity potential of methylene bis
(thiocyanate) was studied by dosing pregnant Crl:CD®BR rats by cral
gavage with 0, 1, 3, and 6 mg/kg/day. Due to an error in dosing
only 14 control, 12 low dose, 11 mid dose, and 17 high dose group
dams were "fully dosed" (dosed from day 6—15).3 Dams partially
dosed (from day 6-14) included 10, 12, 11 and 5 animals from the
control, low, mid and high dose groups, respectively.

No maternal mortality was observed. When the data was analyzed
regardless of the dosing error, maternal body weight, body weight
gain, or feed consumption were slightly decreased at the 6
mg/kg/day dose level. The test material did not| induce any gross
pathological alterations. Pregnancy rate, average numbers. of
corpora lutea, implantations, percent of pre- and post-implantation
loss, resorptions, fetuses/litter, viable number of fetuses/dam,
fetal body weight, and percentage of male fetuses/litter were
comparable between groups. No developmental toxicity was observed
at the 1 and 3 mg/kg/day dose levels.

Based on results from two range-finding studies and slight
effects on clinical signs (rales), food consumption, bedy weight
and body weight gain, the 6 mg/kg/day dose level approached a
maternally toxic level and is probably adequate for evaluation cf
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the potential developmental toxicity of methylene bis(thiocyanate)
in pregnant rats. Therefore, the NOEL for maternal toxicity is
likely to be at 3 mg/kg/day.

-
/

Because of discrepancies in the report regarding the number of

partially dosed animals in the high dose group, a conclusion about
the NOEL for developmental toxicity in this study can not be made.

2. The Developmental Toxicity Study in Rabbits

The developmeatal toxicity potential of Methylene bis
(thiocyanate) was studied by dosing pregnant Hra: (NZW)SPF rabbits,
by stomach tube, with 0, 1, 3.5, and 7 mg/kg/day. The highest dose
tested caused 5 deaths (25% of total) and was reduced after the
fifth death to 5 mg/kg/day. The calculated average daily dosing
for the high dose group’s survivors was 5.31-5.77 mg/kg/day.

Five treatment-related deaths were observed in the high dose

group following, respectively, 1, 2, 3, 4 and 5 dosings at 7
mg/kg/day. All 5 dead rabbits were pregnant. The conceptuses of
the 3 that died after 3-5 dosings appeared normal for their
developmental . age. The +viability state of +the in utero
implantations of the 2 that died after 1-2 dosings could not be
determined because of the early developmental stage. All 4 high-
dose does that died after 2-5 dosings showed severe gastric
ulceration and/or gastric mucosal sloughing and hemmorhage at
necropsy. No further mortality was observed after the high dose
level was reduced.

Clinical signs preceeding the 5 deatns included respiratory
difficulty, ataxia, decrease in motor activity, loss of righting
reflex, tremors, convulsions, and/or dry feces. After the high
dose was reduced, two survivors in the group showed single
incidences of tremor (day 15 and day 17) and 8 showed incidences of
dry feces lasting 2-4 days, six of those during the period from day
8 to 12.

Body weight gain and feed consumption in the high dose group
was significantly (p < 0.01) decreased, but only during the period
when the high dose was at 7 mg/kg/day (body weight gain decreased
on day 6-7, 7-8, and 8-9; feed consumption additionally on day 9~
10; respective number of high dose group does given 7 mg/kg/day on
day 6-7, 7-8, 8-9, and 9-10 were 5,10,15, and 20).

MBT at 1, 3.5, and 5.31-5.77 mg/kg/day did not affect pregnancy
rate, average numbers of corpora lutea, implantations, early and
late resorptions, fetuses/litter, viable number of fetuses/litter,
fetal body weight, and percentage of male fetuses. These doses did
not cause external, soft tissue, or skeletal malformations or
variations in the fetuses, and incidences of fetal changes were not
statistically significantly increased in any of the treated groups.
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The maternal no-observable effect level (NOEL) for MBT in
pregnant rabbits was 3.5 mg/kg/day, and the developmental NOEL was

>5 mg/kg/day.
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Primary Review by: Nguyen B. Thoa, Ph.D.M(I/ // /97

Review Section 1, Toxicology Branch I/HED ﬁy}#u g ¢
Secondary Review by: Roger Gardner

Section Head, Review Section 1, Toxicology Branch I/HED %Fléﬁk7/

DATA EVALUATION RECORD

study Type: Teratology - Developmental Toxicity
Species: Rats
Guideline: 83-3

EPA Identification No.s: EPA MRID No. 411719-01
EPA ID No. CA 61756
EPAR Record No. 248426
EPA Shaughnessy No.
Caswell No. 565
HED Project No.9-1831
Document No.

Test Material: Technical Grade Methylene bis (thiocyanate); 99% ai
Synonyms: MBT : .

Sponsor: Methylene bhis (thiocyanare) Task Force, ICI America Irc.,
Farmington, Connecticut

Study Number(s): 1419-001
Testing Facility: Argus Res. Labs., Horshém, PA 19004

1
Title of Report: Developmental Toxicity (Embryo/Fetal Toxicity and
Teratogenic Potential) Study of Methylene bis (thiocyanate)
Administered Orally via Gavage to Crl:CD®(SD)BR Presumed Pregnant
Rats.

Author(s): Alan M. Hoberman, Ph.D., DABT.
Report Issued: 06-30-89

Bibliographic Citation: See attached copy.

Conclusions: The developmental toxicity potential of methylene bis
(thiocyanate) was studied by dosing pregnant Crl:CD®BR rats by oral
gavage with 0, 1, 3, and 6 mg/kg/day. Due to an error in dosing
only 14 control, 12 low dose, 11 mid dose, and 17 high dcse group
dams were “fully dosed" (dosed from day 6-15). Dams partially
dosed (from day 6-14) included 10, 12, 11 and 5 animals from the
control, low, mid and high dose groups, respectively.

No maternal mortality was observed. When the data was
analyzed regardless of the dosing error, maternal body weight, body
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weight gain, or feed consumption were slightly decreased at the 6
mg/kg/day dose level. The test material did not induce any gross
patiological alterations. Pregnancy rate, average numbers of
corpora lutea, implantations, percent of pre- and post-implantation
loss, resorptions, fetuses/litter, viable number of fetuses/dan,
fetal body weignt, and percentage of male fetuses/litter were
comparable between yrcups. No developmental toxicity was observed
at the 1 and 3 mg/kg/day dose levels.

Based on results i-om two range-finding stﬁdies and slight
effects on clinical signs (rales), food consumption, body weight
and body weight gain, the 6 mg/kg/day dose level approached a
maternally toxic level and is probably adequate for evaluation of
the potential developmental toxicity of methylene bis(thiocyanate)
in pregnant rats. Therefore, the NOEL for maternal toxicity is
likely to be at 3 mg/kg/day. Because of discrepancies in the
report regarding the number of partially dosed animals in the high
dose group, a conclusion about the NOEL for developmental toxicity
in this study can not be made. .

Core Classification: Supplementary. The classification of this
study can be upgraded with an acceptable explanation of the
discrepancy in the number of animals reported as partially dosed (5-
as shown in tables of individual maternal data and 11 as indicated
in a table of fetal data).

A. MATERIALS:

Test Compound: Purity: 99% ai ,
Description: yellow tan powder.
Lot No.: 7-0846M
Contaninant: Not listed .
Storage: At room temperature.

Test Animal: Species/Strain: Rats/Crl:CD®BR
Source: Charles River Breeding Labs., Raleigh, NC.
Age (days) at receipt: 60 (F); 73 (M).
Weight at receipt (g): 152-208 (F); 214-295 (M)
Acclimation Period: 7 days

i

B. STUDY DESIGN:
Mating:

Young adult virgin female rats (150) were mated with male
breeders on a 1l:1 basis for 4 consecutive days. Each couple was
housed in a wire-bottomed stainless steel cage suspended above
absorbent paper. Presumed gestation day 0 was when the presence of
spermatozoa in vaginal lavage or a copulatory plug in situ was
first detected.



eazs

&

Group Arrangement:

On day 0, 160 healthy looking mated females were randomly
(computer-generated weight-ordered process) assigned to the
following experimental groups:

Dose level Number of

Group ng/kg/day * animals
Control 0 (vehicle) == T 25
Low dose (LDT) 1 25
Mid dose (MDT) 3 25
High dose (HDT) 6 25

* All doses were administered in 2 volume of 10 ml vehicle/kg of
body weight/day on gestation days ¢ thrcugh 15. Dosing
suspensions were prepared daily and adjusted for individual
body weight changes.

** Methyl cellulose (lot No. 114F-0354; 0.5% aqueous solution,
W/w) .

Selection of the doses tested was based on the results of two
pilot studies (See Appendix a) (dates of studies not stated). Tn
the pilot study with Pregrnant rats, death occurred at doses > 10
ng/kg/day (death rate = i/8 at 10 mg/kg/day; 6/8 at 30 mg/kg/day) .
Gastrointestinal tract lesions were observed in animals at doses >
10 mg/kg/day. In the preliminary study with non-pregnant female
rats, one death occurred in four animals given 9 mg/kg/day, and
body weight gains were reduced at 5 mg/kg/day (day after first
dosing) and at 7 and 9 mg/kg/day ‘through the 5-day dosing period).

The mated females were housed individually under conditions of
71-~78° F; 31-50% relative humidity; HEPA filtered fresh air changes
> 10/hour; and 12-hr fluorescent light/i12-hr dark cycle. Feed
(Purina Certified Rodent chow #5002) and deionized water (amended

\
Analyses of Test material Stability and Concentration in the
vehicle: '

Aliquots (10 ml) of all dosing suspensions were colliected on
every dosing day. They were immediately frozen on dry ice, and
shipped to Lancaster Labs. Inc. for analysis of concentration and
stability (HPLC uU©v method) . According to the results of the
analyses, the achieved concentrations of the test material in the

dosing suspensions were respectively 81-105%, 87-108%, and 95-113%
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of target concentrations for the 1low, mid, and high dose
suspensions.

Observations:

All experimental animals were checked twice daily for
mortality, abnormal behavior, and clinical signs of toxicity from
day 6 to day 20. Signs of abortion/premature delivery were checked
once daily from day 16 to day 20. Body weight'and feed consumption
were recorded on day 0 and daily from day 6 to day 20. All were
sacrificed by CO, asphyxiation on day 20, and were subjected to
Caesarean section and subsequent gross necropsy. Dams found dead
were immediately necropsied. -

The following maternal observations were made: recording of
individual intact gravid uterus weicht, gross examination of
thoracic and abdominal cavities, preservation of tissues with gross
lesions in neutral buffered 10% formalin for possible future
histology, recording of the number of corpora lutea, the
number /placement of implantations and early/late resorptions, and
the number of live/dead fetuses.

All fetuses were removed from gravid uteri and subjected to
the following observations: recording of individual weight, sex,
and gross external abnormalities.

All live fetuses were sacrificed. Fetuses from about one-half
of each litter were sectioned by Wilson‘’s technique, and examined
for soft tissue alterations. The ' other half was eviscerated,
cleared, stained with alizarin red S, and examined for skeletal
abnormalities. Late resorptions were examined if possible.

Historical control data for CQl:CD@,BR rats, obtained from
1985~1986 (49 studies; 1210 control litters), were provided in
APPENDIX G of the report, for comparison with concurrent controls.

Statistical Analysis of the Results:

A copy of the report section en#itled "gStatistical Methods" is
attached as Appendix B to this DER.!

Compliance: . A

The following signed Statements were provided: Statement of
confidentiality cClaim, dated 07/13/89, Statement of Compliance
with EZPA GLP’s (40 CFR 160), dated 07/13/89, and Quality Assurance
Statement, dated 03/22/50. f
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C. RESULIS:
I. MATERNAL TOXICITY:
Mortality:

No mortality was observed in the study.

+

Cclinical Observations:

A significant (p < 0.01) increase in the incidence of rales
was observed in the "complete" HDT group (17 incidences/1 misdosed
and 2 fully dosed HDT dams; O incidence in control group). One
misdosed and one fully dosed dams were each affected with 4
incidences [day 10~13 (# 880); day 15-16 and 18-19 (# 886)]. The
other fully dosed dam (# 889) was affected with 9 incidences (day
12-20). No other significant clinical signs were observed.

Body Weight:

Average body weight was comparable between groups, at all the
time points measured (day O, 6, 7, 8, 9, 12, 14, 15, and 20),
irrespective of whether the data was analyzed to include all dams
or only the fully dosed or the incompletely dosed animals. On day
16, 5 of the 7 HDT misdosed rats (3 pregnant + 2 non-pregnant) were
not weighed by mistake (Table 15, 'pp 7 of report).

Body Weight Gain:

Mean body weight gain was comparable between groups, either
during the pre-dosing (day 0-6), dosing (day 6-9; 9-12; and 12-15),
or post-dosing (day 16-20) period, lirrespective of whether the data
was analyzed to include all dams or only the fully dosed or the
incompletely dosed ones. During the post-dosing period, mean body
weight gain of the HDT incompletely dosed animals was based on 2
dams only because body weights for 3 of the 5 pregnant animals were
inadvertantly not taken according to the report.

A significant overall decrease in body weight gain (14% below
control value; p < 0.05) was observed in the highest dosed group
during the period from day 6 to day 15, but only when the migdosed
dams were excluded from the group. Mean body weight gains of the
excluded misdosed dams subgroup were equal or higher than those of
the fully dosed dams HDT subgroup, both during the predosing as
well as the common dosing period [day (-6 (33% higher); day 6-9
(32% higher); day 9-12 (equal); day 12-14 (21% higher]). No other
changes in body weight gain were .observed.

Group mean corrected body weight gains (Day 20 maternal body
weight gain minus gravid uterine weight) were not calculated.
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Food Consumption:

A slight but statistically significant short-term decrease in
feed consumption was observed in the HDT subgroup of fully dosed
dams during the period from day 12-15 (10% decrease below control;
p < 0.01). Marginal but statistically significant decreases were
also observed in this group from day 6 to 15 (5% decrease below
control; p < 0.01), and in the complete,HDT group (6% decrease
below control; p < 0.01) during the period from day 12-15/16 (see
attached copy of Table 6, pps 1-3 of report, Appendix C of this
DER). No other changes were observed.

Gross Pathological Observations:

No treatment-related gross pathological 1lesions were
observed.

Hydrometra was observed in a non-pregnant misdosed HDT rat.
A fully dosed HDT dam was observed to have a bladder with a
thickended wall and containing four calculi. Although the report
stated thut such gross lesions were common for this strain of rats,
the total incidence for "bladder thick wall, w/calculi" reported in
APPENDIX G (1985-1986 historical control data obtained with 1210
control litters) was 0. No historical control data was cited for
hydrometra total incidence.

Caesarean-Sectioning Observations:

Results as reported are summarized in Table 1. No treatment-
related adverse effects were observed on pregnancy rate, average
numbers of <corpora lutea, impiantations, early and late
resorptions, and viable number of fetuses/dam. Fetal body weight
and percentage of male fetuses/litter were alsoc unaffected by the
test material. All of these parameters were similar for all grourps
even when the dosing error was considered (see Table 1).
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Table 1: Summary of Selected Maternal Observationg
Doses (mg/kg/day)
Chsaervation o] ' 1 3 6
Fumber aszsigned 25 25 25 25
Humber pregnant 24 24 22 22
Corpora lutea per dam 16.2 15.7 16.5 17.2
Implantations per dam 14.3 14.4 15.3 is.»
Fetuses per litter 13.3 13.7 14.3 14.0
Live fetuses per litter 13.3 13.7 14.3 14.0
Resorptions per dam 1.0 0.0 1.0 1.2
Early (n) 1.0 (24) 0.8 (19) 1.0 (21 1.1 (25)
Late 0.c . 0.0 (1) 0.1 (2)
letely dos anim
Kumber tested T 14 12 13 18
Rumber pregnant 14 12 11 17
Corpora lutea per dam 16.2 16.8 15.8 7.4
Implantatxons per dam 14.8 16.2 14.8 5.3
Fetuses per litter 13.8 15.2 13.8 3.9
Live faetuses per litter 13.8 15.2 15.8 3.°
Resorptions per dam 1.0 1.0 1.0 ~-4
Barly 1.0 (14) 1.0 (12) 0.9 (10) 1.3 (22)
Late .0 . 0.1 (1) a.Z (2)
Inccmpletelvy-~dosed animals
Number tesgted 11 % 13 12 7
Number pregnant 10 ' 12 11 5
Corpora lutea per dam 16.3 14.6 17.3 ~E.8
Implantations per dam 13.7 12.8 15.7 1z.0
Petuses per litter 12.7 12.2 14.7 1£.4
Live fetuses per litter 12.7 12.2 14.7 14.4
Resorptions per dam 1.0} 0.6 1.0 C.s
Early 1.0 (10) 0.6 (7) 1.0 (11 0.2 (3
Late 0.0 0.0 . NGO

included the following:

DEVELOPMENTAL TOXICITY -

Fetal observations were based

on complete groups onliy anrz
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Doses (mg/kg/day)
Observation 0 1 3 &
Number assigned 25 25 25 25
Number of litters 24 2= 22 22
examined \
Total fetuses examined
Externally 320 328 314 308
For soft tissue -
alterations 154 158 158 146
For skeletal 166 170 163 162
alterations

Fetal Gross External Alterations:

A single LDT fetus (# 850-5; litter of a fully dosed dam) was
affected with bilateral bulging/depressed eyes, jaw micrognathia,
and tongue agenesis.

Fetal Soft Tissue Alterationg:

One cleft palate, 1 lung cardiac 1liobe‘’s agenesis, and 1
moderate unilateral d4ilation of the kidney pelvis were observed in
3 individual fetuses from 3 control litters.

Hydrocephalus and bilateral microphthalmia were observed in
LDT fetus # 850-5, the samé fetus shown to be affected wich
external gross alterations.

One MDT fetus was observed with slight unilateral dilation of
the pelvis of kidney.

The author stated that "because these observations were non-
dosage-dependent single events, they were not attributed to the
test substance. :

N\
Skeletal Alterations:

A few skeletal alteratiions were observed but there was nc
dose-effect relationship. They included: 1) 7th cervical rib
present (1 control and 1 HDT fetuses), 2) =horacic vertebral centra

bifid (1 control and 1 HDT fetuses), ) wavy ribs {1 contrcl

fetus), 4) incomplete/non ossificatiorn of manubrium (1 control
fetus), 5) incomplete/non ossification ¢f 21 sternebra (fetuses/
litters affected were 9/5 controls, 4/2 IDT, 3/3 MDT, and 4,4 HDT
fetuses), 6) asymmetric sternebrae (1 MOT fetus), and 7) incomoplete
/non-ossification of pelvic pubes (2 control fetuses.
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The numb.. - of fetal ossification sites were comparable between
all litter dgroups. These included ossification of the hyoid,
vertebrae (cerwical, thoracic, lumbar, sacral, and caudal), rib,
sternum (manubrium, sternal centers, and xiphoid), forepaws
(carpals, metacarpals, and phalanges) and hindpaws (tarsals,
metatarsals, amd phalanges) (see attached copy of Table 13 of
report).

D. DISCUSSION:

Author’s Discussion/Conclusions: 1

1

The following conclusions are directly quoted from the Summary
and Conclusions section of the report:

! The dozages tested in this definitive developmental toxicity
study were selected on the bazis of a dosage-ramge study. In this
dosage-range study, MBT was_lethal tc ome of 4 non-pregnant female
rats given 9 wg/kg/day dosages, and to ome of § pregnant female rats

iven 10 mg/kg/day dosages and 6 of 8 pregnant female rats given 30
mg/kg/day dosages.

In this definitive developmental toxicity study, MBT was given
via gavage to female rats on days & through 15 of presumed
geastation. Im the control, low, middle, and high dosage groups, 14,
12, 11, and 17 pregnant rats, respectively, were given the test
substance on days 6 through 15 of gestation. Due to an errcr, 10,
12, 11, and 5 pregnant rats im these same respective dosage groups
ware given the test substamce on oniy days 6 through 14 of
gestation. Dosages of 0 (vehicle), 1, 3, and 6 ma/kg/day were given
tv che presumed pregnant rats {(25/groupj. :

No death occurred during the study. There were 24, 24, 22,
and 22 litters of live fetuses examined from the control, 1low,
middle, and kigh dosage group dams, respectively. The 6 mgfkg/day
dosage of MET was toxic to the dams (adverse,clinical sigms and
inhibited average maternal body weight gain and feed consumption).
Ldministraticon of 1, 3, or 6 mg/kg/day dosage of the test substance
to the dams was not toxic to embryo-fetal deveiopment and did not
cause external, soft tissue, or skeletal malformations or variations
in the fetuses. The maternal no-observable effect level (NOEL) for
MBT in pregnant rats was 3 mg/xg/day, and the developmental NOEL was
>6 wmg/kg/day-.

Revievwer’s Discussion/Conclusions: ,

An independent analysis of individual:body weicght data from
the report indicated the following effects on body weight gain
during the study (No statistical analyses were conducted on these
data.): i

1



Body weight gain (g) during gestation days

Group 0 - 6 6 - 9 6 - 15 15 - 20 0 - 20
Control ’

Mean 44.79 17.88 61.21 73.50 179.5

s. D. 7.247 5.278 9.264 15.70 . 24.60
High dose

Mean 43.27 15.91 56.09 74.36 173.7

S. D. 10.03 4.608 11.43 15.05: 27.62

These results showed no statistically significant differences (t
test), but they suggested that during the initial period of dosing
(gestation days 6 through 9) high dose group "dams gaimed
approximately 11% less weight than the control group dams. During
the entire dosing period (days 6 through 15 regardless of the
number of doses received) body weight gain for high dose group dams
was 8% below controls. Although there were some animals in the
high dose group that were not weighed on day 16 (the day after
dosing was ended), an approximation of the” overall post-dosing
weight gain (gestation days 15 through 20) for high dose group dams
was slightly higher than that of the control group (1% greater than
controls}.

The above analysis and statistical analyses of matermal body
weight, body weight gain, feed consumption, and Caesarean
sectioning data from the report were conductad with ™zomulete
groups"™ (those animals getting 9 doses and those getting all 10
scheduled doses together). The following were observed when the
data were analyzed in this manner: : :

1) The only treatment-related clinical sign observed was a minimal
increase in the incidence of rales in the high dose group (Omly
three dams were affected, one given niné doses and two getting
all ten doses. Two of these were only affected on four
occasions. However, rales and other clinical signs associated
with the breathing of treated animals were also noted in the
range~finding studies at doses of 5 mg/kg/day and higher [see
Appendix A below].);

2) Slight decreases in body weight gain were observed in the high
dose group during the dosing period of the study (see the above
discussion), and these changes were accompanied by slightly
decreased food consumption (see Appendix C below);

3) no mortality was observed in this studiy;

4) no treatment-related gross pathological alteraticns were

observed and none of the other maternal parameters were

affected; and

10
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5) no developmental toxicity was observed.

These points suggest that an adequate dose level was approached
in the main study.

One statistically significant toxic effect was reported when
the data was separately analyzed with regard to just the fully
dosed dams, namely a decrease in body weight gain in the high dose
group (14% overall decrease below control level; p < 0.05; day 6~
15). If the decrease in maternal body weight gain observed in just
the dams given all 10 doses at the highest dose level is to be used
as an index of maternal toxicity, then the fetuses from these dams
should also be evaluated separately. This would result in a
reduction of the number of litters/fetuses examined for fetal
alterations to numbers scomewhat lower than those recommended for a
developmental toxicity study in rats (at least 20 pregnant rats
recommended per group).

Furthermore, there is a discrepancy in the number of dams
reported to be fully dosed. Most of the. tables in the report
indicated 17 animals were fully treated, but Table 20 (Fetal
Anomaly Data -~ Litter incidence) clearly showed the number fully
treated to be 11 (dams # 889, 891-900). This discrepancy should be
explained before a final conclusion regarding the developmental
effects of methylene bis(thiocyanate) in rats can be reached.

stud oficiencies:

1) The highest dose tested, 6 mg/kg/day caused marginal maternal
toxicity (see discussion above). ,

2) Due to a dosing error only 14 contrel, 12 low dose, 11 mid
dose, and 17/11(?) high dose group dams were treated with all
ten scheduled daily doses (day 6-15)."

3) There is a discrepancy regarding the number of fully dosed dams
in the high dose group.

4) Body weight of 5 of the 7 partially dosed dams in the high dose
group were not recorded on day 16 | (Table 15; pp 7 of the
report). The period day 15-16 is a critical period for body
weight gain analysis because it is tﬁxe first day of the post-
dosing period, and body weight rebounds may occur when
administration of the test material is terminated.

5) Body weight gain of the animals giveq“ only 9 doses in the high
dose group was based on too few animals (2 dams) to provide
meaningful results for analysis of| the 10-dose and 9-dose
subgroups separately.

i
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Range—finding studies:
Materials and Methods:
The methods used for the range-finding study with pregnant rats

were similar to those used for the definitive study. The design of
the experiment is summarized as follows:

Group Number Dose (mg/kg/day)* Number of animals
1 0 (vehicle) ! 8
2 0.3 8
3 1 8
4 3 8
5 10 8
6 ‘30 8

* Doses were administered on days 6 through 15 of gestation in
0.5% (w/w) agueous methyl cellulose.

The report noted that in this first range-finding study, no

effects were observed at the 3 mg/kg/day dose level, and sever

toxicity was seen at the next higher dose level (10 mg/kg/day) .
According to the report, a second range-finding study with non-
presnant female rats was conducted to dztaiaine an appropriate high
dose level for the definitive developmental toxicity study. In the
second study, groups of 4 animals were given 0 (vehicle), 5, 7 or
9 mg/kg/day by gavage for five consecutive days. (The vehicle
control group contained 3 animals.)

Reported Results: 5

One animal in the 10 mg/kg/day dose group died after six doses
were administered. 0f the six 30 mg/kg/day dosed animals that
died, two were found dead after two doses, two were dead after five
doses, one died after the eighth dose, and one was dead after
receiving ten consecutive daily doses.

The report described clinical 'signs attributed to MBT as

follows: .

...The 10 and 30 mg/kg/day dosages resulted in excess salivation,
rales, labored braathing, red exudatre on the nocse, mouth and/or
vaws, chromorhinorrhea, ataxia, decreased grooming activity and
alopecia. The 30 mg/kg/day dosage group also had decreased motor
activity, impaired right reflex, urine-stained abdominal fur,
bradypnea, ptosis, tremors, emaciation, chromodacryorrhea, andjor a
clear nasal discharge. The conset of clinical observations was
within 30 minutes of the initial dosage; the severity and incidence
of effects increased with continued dosage; and some effects
persisted for 24 hourg after dosage.

i
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Findings reported at necropsy included dose-related gastroin-
testinal 1lesions including discoloration, distention, mucosal
sloughing, ulceration, hemorrhage and/or adhesions. Enlarged
adrenal glands were also reported to occur at the 30 mg/kg/day dose
level.

In the supplemental study with non-pregnant female rats, there
was one death in the 9 mg/kg/day dosed group (after two consecutive
daily doses). The report noted that this rat had rales and labored
preathing after the second dose was given. Other clinical signs in
this study included excessive salivation in all three treated
groups, labored breathing in the groups given the 7 and 9 mg/kg/day
dose levels, decreased motor activity, bradypnea, exophthalmos, and
urine-stained abdominal fur in the 7 mg/kg/day dose group. Gross
observations at necropsy which were noted in the report were
confined to the 9 mg/kg/day dosed group, and they included dried
residue associated with excess salivation, chromorhinorrhea, urine-
stained abdominal fur, and enlarged adrenal glands.

Maternal and developmental observations in the range-finding

study with pregnant animals are summarized in the table on the
following page.

14
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Description of Statistical Methods
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5. Seatistical Methods

Por all evalustions, the minisum }evcr of statistical significence reported
was P<0.05. )

The following schematic represents the gratistical snalysis of the dz=zsa:

Type of Test®
I. ParametricP ~ k II1. Rogg.rmetﬁcc
A. Bartlert'sd : A. Krusksl-Wallis (<75% ties)
L 1
L] 1] 3 L
Significant Not Significant Significant Not Significant
at P<0.05 ! at P<0.05
1] t 1]
Nonparsmerric Analysis of Variance '
', Dunn's
Test
£ 1 4
Significant . Not Significsnt B. TPisher's Exact (>75% ties)
at P<0.05 '
1]
' 3
Dunnett’'s |
Test
B. Analysis of Coverisance
1 3 1]
Significant Not Significant
at P<0.05 !
1
' \

Coverisnce Analyses T—test

i

iII. Proportion Data

Variance Test for Homogeneity
of the Bipomial Distributicn

a. All teses evaluated at P<0.05 end P<0.0Gi.

b. Used only to anslyze data with homogeneity of variance.
¢. Proportion date were not included in thisg category.

4. Test for homogeneity of varisace.

15

00
r. -

2l



ARGTUS 1419-001

N0e7An

T

Adule data were evaluated with the individual rat es the unit meagured.
Litter values vere used in evaluation of Csessreen-sectioning and fetal
oggification site data. The incidence of fetsl slterstions was examined in

cerms of the litter and fetal percentages.

Msternal clinical gign and necropsy obgervation dats and the incidences of
pregnancy end total resorption vere analyzed using the Variance Test for
Homogeneity of the Binomial Distribution(6).

Maternsl body weight, body weight change and feed congumpticn datz were
based on surviving pregnant dsms and snalyzed uging Bartlete's Test Tof
Homogeneity of Va:itnco:(” snd the Analysis of Vu—iancc(a). If the Analysis of
Varisnce was significant and appropriste, i.e., it pessed Bartles:z's Test
(£>0.05) . then Dunnett's Test(9) was used to identify the statiszical
gignificance of i.ndividgal groups. If Bartletz's Test was significant (Pi0.0S)
and thore were less than or equal ©o 75% wies im & group, then the
Kruskal-Wellis Tegr (10) wes used; in cases whare statistical significance
occurred, Dunn’s Method of Multiple Conparisou(u) wes used to Zdentify
statistical aig\ifiunge of individusl groups. If Bartlext's Teast vas
gignificant (P<0.05), and there were greater than 75% ties in a group, then the
Fisher's Exact Test vag' useduz). These same methods ere used for the anslyses

of fezsl body weights, anomaly everage data snd osgification site date.

The Analysis of Covnxiance(n) vas used to evaluate the average maternal
body weight change from day O to 6 and 20 of gestation, and from day 6 %o days
9, 12. 16, 18 and 20 of geststion.

Data obzained az Csesaresn—sectioning of the dams were evaluated using the
Kruekal-Wallis Tuzuq). In cases where ststistical significance occurrad
(P<0.05), Dumn's Hezhéd of Multiple Coaparixons(u) wvas used to identify the

sratisticsl significance of individual groups.
i
Proportion data for Caessresn—gectioning end fetal cbservations were

anzlyzed using the Variance Test for Homogeneity of the Binomial

pistribution(6).
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DATA EVALUATION RECCRD

Study Type: Teratoclogy — Developmental Toxicity
Species: Rabbits
Guideline: 83-3

EPA Identification No.s: EPA MRID No. 411716$-02
' EPA ID No. CA 61756
EPA Record No. 248426
EPA Shaughnessy No.
Caswell No. 565
HED Project No.$-1831
Docunent No.

Test Material: Technical Grade Methylene bis (thiocyanate); 99% ai
Synonyms: MBT

Sponsor: Methylene bis (thiocyanate) Task Force, ICI America Inc.,
Farmington, Connecticut

Study Number(s):'1419-002
Testing Facility:zArgus Res. Labs., Horsham, PA 15004

Title of Report: Developmental Toxicity (Embryo,Fetal Toxicity and
Teratogenic Potential) Study of Methylene ©bis (thiocyanate)
Administered Orally (Stomach Tube) to New Zealand white Rabbits.

Author(s): Alan M. Hoberman, Ph.D., DABT.

Report Issued: 06-30-89

N\
Conclusions: Thei developmental toxicity pctential of Methylene bis
(thiocyanate) was studied by dosing pregnant Hra: (NZW)SPF rabbits.
by stomach tube,!with 0, 1, 3.5, and 7 mg/kg/day. The highest dose
tested caused 5 deaths (25% of total) and was reduced after the

fifth death to 5 mg/kg/day. The calculated average daily dosing

for the high dose group’s survivors was £.31-5.77 mg/kg/day.

Five treatment-related deaths were czserved in the high dose
group following, respectively, 1, 2, 3, 4 and 5 dosings at 7
mg/kg/day. All 5 dead rabbits were pregnant. The conceptuses of
the 3 that died after 3-5 dosings apreared normal for their

developmental age. The viability s=Tate <f the in utero

implantations of the 2 that died after 1-2 dosings could nor be
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determined because of the early develpgmental stage. All 4 high-
dose does that died after 2-5 dosings showed severe gastric
ulceration and/er gastric mucosal sloughing and hemmorhage at
necropsy. No further mortality was observed after the high dose
level was reduced. . ‘

Clinical signs preceeding the 5 deaths included respiratory
difficulty, ataxia, decrease in motor activity, loss of righting
reflex, tremors, convulsions, and/or dry feces. After the high
dose was reduced, two survivors in the group showed single
incidences of tremor (day 15 and day 17} and 8 showed in~iuz2nces of
dry feces lasting 2-4 days, six of those during the period from day
8 to 12.

Body weight gain and feed consumpt-on in the high dose group
was significantly (p < 0.01) decreased, but only during the period
when the high dose was at 7 mg/kg/day (body weight gain decreased
on day 6-7, 7-8, and 8-9; feed consumption additionally on day 9-—
10; respective number of high dose group does given 7 mg/kg/day on
day 6-7, 7-8, 8-9, and 9-10 were 5,10,15, and 20).

MBT at 1, 3.5, and 5.31-5.77 mg/kg/day did not affect
pregnancy rate, average numbers of corpora lutea, implantations,
early and late resorptions, fetuses/litter, viable number of
fetuses/litter, fetal body weight, and percentage of male fetuses.
These doses did not cause external, soft tissue, or skeletal
malformations or wariatioms in the fetuses, and incidences of fetal
changes were not statistically significantly increased in any of
the treated groups.

The maternal no-observable effect level (NOEL) for MBT in
pregnant rabbits was 3.5 mg/kg/day, and the developmental NOEL was
>5 mg/kg/day.

. o . .. i
Core Classification: Minimum :

A. MATERIALS:

Test Compound: Purity: 99% ai
Description: yellow tan powder.
Lot No.: 7-0846M
Contaminant: Not ilisted
Storage: At room temperature.

Test imal: Species/Strain: Rabbits/ [Hra: (NZW)SPF]
Scurce: Hazleton Res. Animals, Denver, PA.
Age at receipt: About 5 months
Weight at group assignment: 3.03-4.94 kg
Acclimation Period: 7 wesks

Artificial Insemination:
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During the acclimation period, 79 healthy young adult virgin
females rabbits were randomly (computer—-generated weight ordered
process) assigned to 4 dosage groups. On day 0 the rabbits were
primed” with an iv injection of HCG (pregnyl; 20 USP urits/kg;
Organon Inc lot No. 1187315). Three hours later they were
artificially inseminated with semen (diluted with 0.9% saline; 0.25
ml containing 6 X 10° spermatozoa) from untreated proven male rabbit
breeders of the same strain and from the same supplier.

STUDY BESIGN:

]

Groups of artificially inseminated and presumed pregnant
rabbits were randomly assigned to the study as follows:

Dose level Number of

Group mg/kg/day ! animals
Control 0 (vehicle) 2 19
Low dose (LDT) 1 20
Mid dose (MDT) 3.5 20
High dose (HDT) 7 20

1 A1l doses were administered in a volume of 10 ml vehicle/kg of

body weight/day on gestation days 6 through 18, Dosing
suspensions were prepared. daily and adjusted for individual
body weight changes. :

2 Methyl cellulose (lot No. 96F-0470; 0.5% aqueous soclution,
wiw) .

Dosing: :
1
Selection of the doses for the main study was based on the
results of 2 range-finding studies (Study No. 1419-002P; dated
11/06/87): a pilot study at dose levels of 0, 0.2, 1, 3, 16, or 30
mg/kg/day administered on gestation days 6-18 with 4 does/group;
and a supplementary study with dose levels of 0, 5, or 7 mg/kg/day
administered for 7 consecutive days to groups of 3 non-pregnant
rabbits. ,

According to the results of the pilot study with pregnant
rabbits, doses of 0.3-3 mg/kg/day did not have any maternal or
developmental effects. The 10 mg/kg/dzy dose caused 3 deaths
within 4 days of dosing, and; the 30 mg/kg/day dose caused 100%
death within 30 minutes of the first dosing. Clinical signs
preceeding death included decrease of motor activity, ataxia, loss
of righting reflex, tremor, convulsion, and bradypnea. All dead
does showed gastric lesions (ulceration, hemorrhage, and/or
necrosis) at necropsy. All 4 rabbits treated with 10 mg/kg/day

28
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were pregnant, but the vital status of the conceptuses could not be
determined because of the early developmental stage. The surviving
doe of this dose group aborted 3 conceptuses on day 20 of gestation
(developmental status unknown because of cannibalism) and showed 2
early resorptions at necropsy. only 2 does treated with 30
mg/kg/day were identified as pregnant (vital status of conceptuses
undetermined due to early developmental stage). The two other does
had corpora lutea without apparent implantations.

According to the results of the supplementary study, the only
effect observed was a decrease in bodyiweight gain (on day 1 at 5
mg/kg/day and on days 1, 2 and 3 with 7 mg/kg/day). The 7
mg/kg/day dose was chosen as the highest dose for the definitive
study. i

The highest dose in the main study, 7mg/kg/day, caused S
deaths , so the dose was reduced to 5 mg/kg/day to prevent
additional mortality. These reductions in dosage were mnade
according to the following table:

Number of- doses given

Animal Average daily
numbers * 7 mg/kg/day 5 mg/kg/day dose (mg/kg)
12560-12564" 5 . 8 5.77
12565-12569 4 9 5.62
12570125742 3 . 10 5.46
12575-12579° 2 11 5.31

! animal numbers 12562 and 12563 died on day 10 of the study.

2 animal number 12573 died on study day 7 and 12570 died on
study day 9. P

3 animal number 12578 died on day 6 of the study and animal 1256
All doses were in a volume of 10 ml vehicle/kg of body

weight/day. Dosing suspensions were prepared daily (day 6 -18).
Dosing was readjusted daily for individual body weight changes.

AY
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vi ent Conditions:

The female rabbits were housed individually, (64-70° F;
relative humidity = 38-64%; 12 HEPA filtered fresh air changes per
hour; 12-hr fluorescent light/12-hr dark cycle). Feed was Purina
Certified Rabbit chow #5322 (180g/day/animal). Water (deionized and
amended with < 1.20 ppm chlorine as a bacteriostat) was given ad
libitum. The investigators stated that "no agent was present in
the feed and water, which was known to interfere with the results
of the study®. ?

Analvses of Test material Stability, Concentration, and homogenei
in the vehicle:

Aliquots (10 ml) of all dosing suspensions were collected on
every dosing day. They were immediately frozen on dry ice, and
were shipped to Lancaster Labs. Inc. for analysis of homogeneity,
concentration, and stability (HPLC UV method). According to the
results of the analyses, the achieved concentrations of the test
material in the dosing suspensions averaged respectively 76, 8S,
and 91% of target concentrations for the LDT, MDT, and HDT
suspensions. The homogeneity tests showed that averages RSDs
(relative standard deviations) of 1.95 and 2.79% were obtained with
the LDT and the HDT suspensions.

Observations:

All experimental animals were checked daily for clinical signs
during the prestudy period and from day 0-5. They were checked
twice daily for mortality, abnormal behavior, and clinical signs of
toxicity from day 6 to day 29. Signs of abortion/premature
delivery were checked immediately prior to and 15-45 minutes
following each dosing from day 16 to day 18 and daily from day 13
to day 29. Body weight and feed consumption were recorded on daw
0 and daily from day 6 to day 29. All surviving does were
sacrificed on day 29 by iv pentobarbital sodium and were subjected
to Caesarean section and subsequent gross necropsy. Does found
dead prematurely were immediately necropsied and their uterine
contents were recorded. :

The following raternal observations were made: recording of
individual intact gravid uterus weight, gross examination of
thoracic and abdominal cavities, preservation of tissues with gross
lesions in neutral buffered 10% formalin for possible future
histology, recording of ;the number of corpora lutea, the
number/placement of implanthtions and early/late resorptions, and
the number of live/dead fet‘uses.

30
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All fetuses were removed from gravid uteri and subjected to
the following observations: recording of individual weight, sex,
and gross external abnormalities.

All live fetuses were sacrificed by ip pentobarbital sodium
and examined for visceral alterations (cranial, abdominal,
thoracic, and peritoneal cavities). The brain was examined in situ
following a cross-section at the anterior fontanelle level, between
the frontals and parietals. Abnormal fetal tissues were preserved
in neutral buffered 10% formalin. All fetuses were cleared,
stained with alizarin red S,| and examined for skeletal
abnormalities. All skeletal preparations were stored in 80%
glycerin amended with thymol crystals for retardation of fungal
growth. Late resorptions and aborted fetuses were examined to the
extent possible (because of -autolysis).

Historical cControl Data:

Historical control data for [Hra:(NZW)SPF] rabbits, obtained
from 1983-1986 [Cesarean data (567 control litters); gross external
alterations (570 control litters; 4088 specimen), soft tissue and
skeletal alterations (516 control litters; 3738 specimen)], were
provided in APPENDIX G of the report for comparison with concurrent
controls. Fetal data consisted of average litter and fetal
incidences values (No. and %) with no ranges.

Statistical Analysis of the Results:

A copy of the report section entitled "statistical Methods" is
included as Appendix A of this DER.

Compliance:

The following signed| Statements were provided: Statement of No
confidentiality Claim (dated 07/13/89), Statement of Compliance
with EPA (40 CFR 160) GLP (dated 07/13/89), and Quality Assurance
Statement (dated 06/30/89).

C. RESULTS:

The highest dose ﬁested was reduced from 7 to 5 mg/kg/day
after 5 deaths occured (see discussion above under "Dosing").

.

N\

MATERNAL TOXICITY:
Mortality: i

The five treatment-related deaths were observed in the high
dose group; rabbits 12578, 12573, 12570, 12562, and 12563 succombed
after 1, 2, 3, 4 and 5 dosings at 7 mg/kg/day, respectively.
Accidental intubation (confirmed at necropsy) caused the death of
1 control rabbit. 2.1 dead rabbits were pregnant, and the

6

o

3/



102740

conceptuses of does 12562 (9), 12563 (6), and 12570 (9) appeared
normal for their developmental ages. The viability of the in utero
1mplantatlons of doe 12573 (9), 12578 (3), and 12515 (13) could not
be determined because of the early developmental stage.

Abortion a emature De ivery:

Oone low dose group doe (12531) aborted on day 19 and
cannibalized its litter of one conceptus. This doe did not show
any clinical signs prior to the abortion or any gross lesion at
necropsy. The report stated that “this event was not attributed to
the test substance as 51ng1e incidences of abortion or premature
delivery commonly occurs in this size population of rabbits". The
historical control (27 studies; 1985-1987) incidence for abortion
rate in this strain of rabbits was 2.4% with a range of 0-12.5%.

Clinjcal Obserwvations:

Clinical signs preceeding the death of the 5 high dose group
does include respiratory difficulty, ataxia, decrease in motor
activity, loss of rlghtlng reflex, tremors, convulsions, and/or dry
feces. Two surviving does from the high dose group were affected
with tremor (12560 on day 15 and 12576 on day 17). Eight other
survivors in the group were affected with dry feces for 2 to 4 days
[12561 (day 11-14), 12564 (day 9-10), 12565 (day 21-24), 12566 (day
10-11), 12568 {day 10-12), 12571 and 12572 (day 9-~10), and 12577
(day 8-12)]. Other clinical signs were comparable between groups.

Body Weight:

Average body welght was comparable between groups, at all the
time points measured (day 0 and daily from day 6 to 19 and day 24
to 29.

s

}
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Body Weight Gain:

Mean body weight gain was comparable between groups during the
predosing pericd (day 0-6). Overall mean body weight gain for the
entire dosing period (day 6-19) was also comparable between groups.
A statistically significant body weight loss was observed in the
high dose group, but only during the first 3 days of dosing when 13
of the 20 rabbits in the group were dosed from 1 to 3 days with 7
mg/kg/day. Group mean corrected body weight gains (Day 29 maternal
body weight gain mlnus gravid uterine weight) were not calculated.
The main changes of body weight in the control and the high dose
group are shown in the table below.

i
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Body weight gain (g) during gestation days

Group 0-6 6-7 7-8 8-9 10-11 6-19
COﬁtrol ’
Mean 200 -20 -20 20 10 100
S. D. 110 40 40 40 30 110
High dose
Mean 240 ~120%* ~100** —~60%* 50 -30
S. D. 20 80 50 60 60 200

!
=% Statistically significantly different from controls, p < 0.01.

Food cConsumption: -

Mean feed consumption was comparable between groups during the
predosing period (day 0-6). Overall mean feed consumption for the
entire dosing period (day 6-I9) was also comparable between groups.
A statistically significant decrease in feed consumption was
observed in the high dose group, but only during the first 4 days
of dosing when all 20 rabbits in the group were dosed from 1 to 4
days with 7 mg/kg/day. The main differences in feed consumption
between the control and the HDT group are shown in the table below.

Feed consumption (g/day) during gestation days

Group 0-6 6~7 7-8 8~9 9~10 6-19
Control

Mean 163.2 152.7 160.9 154.7 158.0 149.4

S. D. 22.5 31.7 25.0 29.8 29.7 31.1
High dose i '

Mean 168.2 77.7%* 20.9x* 45.5%= 72.6%% 112.0

S. D. 19.6 66.7 67.2 72.6%*% 61.1 42.9

¥

#% Statistically significantly different from controls, p < 0.01.

Gross t Obs ations:

|
The 4 high dose group does that died after 2 or more 7
mg/kg/day dosings |all showed severe gastric ulceration and/or
gastric mucosal sloughing (1 doe) and hemmorhage (1 doe) at
necropsy. \

All other gross pathological observations were not treatment-
related because the incidences were either comparable between
groups (paraovarian cysts: 11 control, 8 from the low dose, 13 mid
dose, and 6 high| dose group animals), were within historical
control ranges (minute gastric ulcerations: 1 low dose animal), or
were confined to the control group [ (enlarged left kidney and
atrophied right kidney with a nodule: 1 control), (agenesis of
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uterine horn: 1 control), and (accidental lung perforation: 1
control)].

. .

aesayrean-— Observations:

Caesarean observations are summarized in Table 1. No
treatment-related effects were observed on pregnancy rate, mnean
numbers of corpora lutea, implantations, and early and late
resorptions/doe, fetuses/litter, viable number of fetuses/doe,
fetal body weight, and percentage of male fetuses/litter.

Table 1: Summary of Selected Maternal Observations

Doses (mg/kg/day)

Obgervation 0 1 3.5 7/5

Number assigned _ 19 20 20 20
Number pregnant 15 17 19 19
Pregnancy rate (%) . 79 85 95 95
Number died/pregnant 1 o] o 5
Number totally resorbed o 1=* 1* o
Number aborted 0 1 0 (¢}
Number of litters examimned 14 15 18 14
Corpora lutea per dam

Mean 9.8 11.6 11.3 11.4

s. D. 1.8 2.6 1.9 2.0
Implantations per dam

Mean 6.8 6.9 7.9 8.2

s. D. 2.4 3.8 2.6 2.7
Fetuses per litter

Mean 5.3 5.8 7.6 5.6

s. D. ?‘3 2.0 3.6 2.8 3.0

1

Early resorptions per dam

Mean 0 0.2 0.2 0.8

S. D. [ 0.4 0.4 1.6
Late resorptions per dam

Mean : 0.6 0.9 0.2 0.7

s. D. : 1.0 2.7 0.4 2.4
Number with any :

resorptions (%) 4 (29) 6 (38) \ 7 (37) 6 (43)

Fetal weight (g)

Mean : 44.25 43.87 43.19 45.13

S. D. ' 8.9 7.4 4.1 6.9
Sex ratio (% male) '

Mean ; 41.7 58.9 44.0 59.4

S. D. . 20.5 25.9 16.8 17.1

* Litter had only one conceptus.

2
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II. DEVELOPMENTAL TOXICITY (Tables IT-TV):

No developmental toxicity was observed in the study. The
report stated, "The differences in the incidences of litters that
had fetuses with alterations were neither dosage-dependent nor
statistically significant. The percentage of fetuses with
alterations and the percentage of altered fetuses per litter were
lower in each of the MBT dosage groups than in the control group®.
The total number of altered fetuses observed were respectively 50
(56.8%), 40 (43.0%), 60 k4l.7%), and 35 (37.6%) and the number of
litters with altered fetuses were respectively 14 (100%), 14
(93.3%), 18 (100%), and 13 (92.8%) for the control, low, mid, and
high dose groups. Individual fetal alterations included the
following:

Fetal Gross External Alterations (Table TI):

only 4 fetuses from~ 3 1litters showed gross external
malformations; one in the mid dose group (12547-4; scoliosis) and
3 high dose fetuses from 2 litters [(12560-8; umbilical hernia)
(12577-4 and 12577-6; short tail). These incidences were not
statistically significant (p > 0.05}.

Three control (1/litter), 1 low dose, and 1 high dose group
fetuses showed flexed paws, a Jgross external variation resulting
from in utero compression.

Fetal Soft Tissue Alteraticns (Table ITT):

Soft tissue alterations included circumcorneal hemorrhage (1
mid dose group, fetus), agenesis of the intermediate lobe of the
lung [2 controls (1/1litter), 2 low dose fetuses (1/1litter), 4 mid
dose group fethses (3 litters), and 6 fetuses in the high dose
group (5 litters), ectopic kidney (1 control and 1 high dose
fetuses), kidney agenesis (1 mid dose group fetus), and
hydronephrosis (1 high dose fetus). The report stated, "No soft
tissue alteration in any group demonstrated a significant increase
(p > 0.05), as compared with the litter and fetal incidences for
the control group. Although the incidences of agenesis of the
intermediate lobe in the lungs increases in the middle and high
dosage groups, this variation was not attributed to the test
substance because the increase was not significant (p > 0.05), as
compared with the concurrent control values, and was within the
incidence range observed historically (Fetal incidence (FI) (%) =
9(0.24); Litter (L) I(%) = 6(1.16)]".

Skeletal Alterations (Table IV):

Fetal aﬁd/or litter incidences of irregqular ossification in
the skull were significantly lower (p < 0.01) in the low and high
dose groups than in the control group. Litter and fetal incidences
of other skeletal alterations in the treated groups were not
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significantly increased (p > 0.05) above those of the concurrent
control group. Most non-skull skeletal alterations were observed
in 2 high dose littermates, one (fetus 12577-4) of which was also
affected with multiple external and soft tissue alterations.

The numbers of ossification sites for the hyoid, vertebrae
(cervical, thoracic, lumbar, sacral, and caudal}, rib, (manubrium,
sternal centers, and xiphoid), forepaws (carpals, metacarpals, and
phalanges) or hindpauws (tarsals, metatarsals, and phalanges) were
comparable between groups.

D. DISCUSSION:
Author’s Discussion/Conclusions:

The following conclusions are directly quoted from the Summary
and Conclusions section of the report:

The dosages tested in this definitive developmental toxicity
study were selected on the basis of a dosage-range study (1413-002P)
{(APPENDIX E) in which the test substance was lethal and caused
gastric ulc. ration in 3 out of 4 female rabbits given 10 mg/kg/day
dosages and lethal to each of 4 female rabbits given 30 mg/kg/day
dosages. THe surviving 10 mg/kg/day dosage group doe aborted its
litter. Dosage-dependent inhibitory effects on body weight gain and
feed consumption occured in does given 5 mg/kg/day dosages and above
of the test substance.

The 7 mg/kg/day dosage of MBT (in the definitive study)
rogulted in maternal toxicity (death, clinical eigns, necropsy
observations, inhibited average maternal body weight gain and feed
consumption. Toxic signs persist in surviving does after the dosage
was doecreased from 7 mg/kg/day to S mg/kg/day. Administration of I,
3.5, and 7 mg/kg/day dosage of the test substance to the does was
not tox‘jfc to embryofetal development and did not cause external,
soft tissue, or skeletal malformations or variations in the fetuses.

THe maternal no-observable effect level (NOEL) for MBT in
pregnant rabbits was 3.5 mg/kg/day, and the developmental NOEL was
> 5 mg/¥g/day.

Revieweg’s;Discussion[Conclusions:

Based|on the incidence of clinical signs, reduced body weight
gain and feed consumption, the maternal no-observable effect lavel
(NOEL) for MBT in pregnant rabbits' was 3.5 mg/kg/day. The
developmental NOEL in this study was >5 mg/kg/day.

i

The primary deficiency of this study was that the 7 mg/kg/day
dosage had to be reduced during the study. The initial dose level
was excessively toxic causing 5 deaths (25% mortality) within 5

days. All other significant toxic effects (clinical signs,

decreased boldy weight gains and feed consumption, and pathological
observations at necropsy) were also noted during the first 5 days
of dosing. Body weight gain and feed consumption of the HDT and

11
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the control groups were comparable as soon as the high dose was
reduced to 5 mg/kg/day (day 10-11). The reduced dose level did not
appear to cause any toxic developmental or maternal effects. The
2 individual tremor incidences on day 15 and 17 may be residual
effects from the dosings with 7 mg/kg level. Six out of the 8
incidences of dry feces occured during the early period of dosing
(day 8-12) and did not persist through the period of reduced dosing
with the 5 mg/kg level (day 11-18).

The maternal NOEL, 3.5 mg/kg/day was only half of the dose
that caused 25% mortality after 1 to 5 dosings. This incidence of
mortality is a deviation from acceptance criteria for developmental.
toxicity studies (guidelines 83-3), but the narrow dose range of
MBT within which effects become severe may make the choice of an
adequate high dose level difficult. Because of this complication
and because other significant acceptance criteria were satisfied
(number of pregnant rabbits/group, minimum maternal clinical signs
observed, and establishment -of maternal and developmental NOELs),
the 25% mortality rate does not make the study unacceptable.

12
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APPENDIX A

Statistical Methods Used in Analysis of Results
from a Rabbit Developmental Toxicity Study with
Methylene bis(Thiocyanate)

¥
§

2NCT

(o]

Q-

(-




ol Q_ﬁ.'j -

Al LD awi

108745

S. Statistical Methods

For all evalusticns. the minimum level of staristical significance reported

was ?£0.05.

The fcllowinz schemaric rec-esents the sratistical aralysis of the daze:
! Tvpe of Test®
I. Paramerric® II. Nornparamerric®
A. Bartlerc'sd A. Kruskal-Wallis (<75% ties}
L] 1
L] 14 L L
Significant Not Significant Significant Not Significant
at P<0.05 ' - at P<0.05
“+ ] 4 t
Nonparametric Analysis of Variance ' -
‘ Dunn's
Test
L § 1
Significant Not Significant B. TFisher's Exact (>75% tiese)
st P<0.05
t
1
' Dunnett's

Test

B. Analysis of Covariance
]

Significant Not Sigmificant
at P<0.05
1]

Covarisnce Anslyses T-test

II1. Proportion Data

N\
Vazisnes Test for Homogemedty
of the Biaemiel Distributiom

BEST AVAILABLE Copy )

8. All tests evelusced st P¢0.05 and P20.01.

b. Used only to anaslyze data with homogeneity of variance.

c. Proportion dats ware aot ineluded ia thias category.

d. Test for homogeneicty of varianace. .
13 ; 39
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Adult dara were evaluated with ri
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Litrer values were used in evaluation
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individual rabbit as the unit measured.

of Caesarean-secticning and fetal

ossification site data. The incidence of fetal alterations was examined in

terms of the litter and fetal percentages.

Maternal clinical sign and necropsy observation data and the incidences of

pregnancy, death and total resorption

were analyzed using the Variance Test for

Homogeneity of the Binomial Disttibutioa(s)-

-

Maternal body weight, body weight change, feed consumption, fetal body

ge and ocssificatiom data were based on pregxunt_doec and

their litters and snalyzed using ‘Bertleze's Test of Homogeneiry of Vartances ()

and the Analysis of Varisncew). If the Analysis of Varisnce was significant

and appropriate, i.e., it passed Bartlett's Test (2>0.05), then Dunnect's

resc(9) was used to identify the sratistical significance of individual groups.

If Bartlett's Test was significsnt (P0.05) end there were less than or equal to

752 vies in a group, then the Krugksl-Hallis Test (10) was used; in cases where

statistical significance occurred, Dunn's Method of Mulwiple Ceaperigons (11) vas

used to identify statistical cignificanc"c of individuai groups. If Bartlett's

Test was significant (P<0.05), and there were greater than 751 ties in a group,

then Fisher's Exact Tcstuz) wag used.

Data obtained at Caesaresn—secticning of the does wers evaluated using the

Kruskal-Wellis 'rm(m): in csses where statistical significance occurred
(P<0.05), Duna'se Method of Multiple Conpatimcuu wzs used to identify the
gravistical significsnce of iadi\.vidual groups.

Propoxtion data for Casssrean—sactioning and fetal observatiocns were
anslyzed using the Veriance Test for Homogeneity of the Binomial

Disezibugion (6),

nOPY |

T BEST AVAILABLE

19 | 4y
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