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Attn: Section 8(e) Coordinator (CAP Agreement)

RE: Report Submitted Pursuant to the TSCA Section 8(e) Compliance Audit Program
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Dear Sir/Madam:

On behalf of Rhéne-Poulenc Inc. (RPI, CN 5266, Princeton, NJ 08543-5266) and its
subsidiary Rhéne-Poulenc Ag Company (RPAC), the attached study report is being submitted to
the Environmental Protection Agency (EPA) pursuant to the Toxic Substances Control Act
(TSCA) Section 8(¢) Compliance Audit Program and the Agreement for a TSCA Section 8(e)
Compliance Audit Program (CAP Agreement) executed by RPI and EPA.

The enclosed study report provides information on ioxynil. The CAS number assigned to this
compound is 1689-83-4. The CAS name is 4-hydroxy-3,5-diiodobenzonitrile. This chemical
was manufactured in Europe and imported by RPAC for pesticide research and development. We
have never filed a pesticide application to EPA under the Federal Insecticide, Fungicide, and
Rodenticide Act.

No claims of confidentiality are made for this submission. The title of the enclosed report is
"loxynil Technical: Teratogenicity Study with Littering Phase, by the Oral Route, in the Rat".
The following is a summary of the adverse effects observed in this study.

This study is being submitted under Section 8(e) because of a statistically significant
treatment-related reduction in fetal weights and statistically significant increases in
hydroureter and supernumerary ribs at the only dose tested (35 mg/kg/day).

Rats were dosed once per day by gavage on gestation days 5 through 17 with either 35
mg/kg/day or vehicle only (49 females/group). A portion of the animals in each group were
killed on gestation day 22 and had their litters removed by caesarean section. The remaining
animals were allowed to deliver and rear their young to weaning. All surviving dams and pups
were sacrificed on day 21 post-partum. Skeletal evaluations were performed on all pups.
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Maternal toxicity observed at 35 mg/kg/day consisted of reductions in body weight gain during
the gestation period and a transient reduction in food intake during the first few days of dosing.
For animals sacrificed on gestation day 22, fetal weight was significantly lower in the ioxynil

group compared to control. Minor anomalies were slightly, but not statistically, increased in

the treated group. The incidence of hydroureter was statistically increased when compared to

control. The incidence of supernumerary ribs was significantly increased for both fetuses and
pups from the treated. group. No other treatment-related effects were noted in the study.

No previous TSCA Section 8(e) notices have been submitted on this chemical, but seven
submissions will be made on ioxynil under the CAP. In total, RP! is submitting three copies of
the enclosed report and this cover letter: an original and two copies.

Further questions regarding this submission may be directed to the undersigned at 919-549-
2222.

Sincerely,

o

/ ?

Glenn S. Simon, PhD, DABT
Director of Toxicology

)
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Histopathological examinations were carried out

Dr. M.P. James, B.V.Sc., Ph.D., M.R.C.V.S.,
Comparative Pathology Laboratory,
University of Bristol

The information in this report is the property of May & Baker Ltd., and is CONFIDENTIAL.
Neither the report nor information coniained therein may be reproduced or disclosed outside the
Rhone-Poulenc Group of Companies without the written consent of May & Baker Ltd.

The present format of this report is unsuitable for yresentation to a Registration Authority.

May & Baker Ltd., Dagenham, Essex, RMio 9XS, England. Date: October, 1981
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SUMMARY

In a comparative study, the induction, by ioxynil technical, of
hydroureter and supernumerary ribs in the rat, as reported before
(Copping, 1981), was reassessed in terms of post—parturition development.

Animals were dosed once on each of days 5 to 17 post-coitum with 35,
mg/kg ioxynil technical or vehicle only. A proportion of animals in
each group were killed on day 22 post-coitum and had their litters
.removed by caesarean section. The remaining animals were allowyed to
_deliver and rear their young to weaning. Post-parturition devélopmental
tests were conducted on all pups.

Maternal observations .from both phases (teratology and littering) at
35 mg/kg ioxynil technical paralleled those seen before, i.e. reduction
in bodyweight gain throughout the dosing and post-dosing periods, and
reduced food intake during the initial part of the dosing period.

Littcr parameters (teratology phase) remained essentially unaffected
by treatment, although a repetition of the previously observed reduction
in mean foetal weight was recorded.

Post-parturition data were essentially comparable between the control
and treated groups, mean pup and litter weights being very similar.

The incidence of hydroureter observed in day 22 post—coltum pups
showed a statistically significant increase of the same order as seen
before, at 35 mg/kg ioxynil technical, although no cases were observed in
any littering phase animals, pup maturity as indicated by bodyweight at
birth being similar for each group. -

"/ The types and numbers of supernumerary 14th rib variants were Very
similar to those seen before at 35 mg/kg ioxynil technical in both study
phases.

The incidence of hydroureter in day 22 post-coitum foetuses, possibly
due to delayed rupture of ureteric membranes Or some transitory
biochemical deficiency, may possibly be linked with the reduced foetal
) weight observed. Both possibilities are well documented (Monie et al,
0 1957, Giroud, A., 1960 and Warkany, J., 1971).

TRADE SECRET -

NOT TO BE USED TO SUPPORT OTHER
REGISTRATIONS OF THIS COMPOUND WITHOUT
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Uninn Carbide
Agricultural Products Co., inc.
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INTRODUCTION

A previous study (Copping, 1981) assessed the effecis of daily oral
dosages, administered on days 5-17 post-coitum inclusive, of 0, 5, 15 or ;
35 mg/kg ioxynil technical on pregnancy of the rat. The results showed
a degree of maternal toxicity at the highest dosage, and an effect upon
the foetus as exhibited by an increased incidence of hydroureter, and
other associated minor anomalies. A dose related trend in the incidence
of the supernumerary l4th rib variant was also associated with treatment
at all dosages of ioxynil technical tested.

This report describes a study designed to discover whether such
anomalies (hydroureter, supernumerary lé4th ribs) affect post-parturition @
development of the offspring.

TRADE SECRET
| | NOT TO BE USED TO SUPPORT OTHER
| | REGISTRATIONS OF THIS COMPOUND WITHOUT.
! , THE EXPRESS CONSENT OF, '
. Union Carbide
Agricultural Products Co., Inc.’
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1. MATERIALS

Ioxynil is 3,5-diiodo-4-hydroxybenzonitrile.

o TRADE SECRET
NOT TO BE USED TO SUPPORT OTHER .
' REGISTRATIONS OF THIS COMPOUND WITHOU
T ‘I THE EXPRESS CONSENT OF
OH -Union Carbide

Agricultural Produets Co., Inc.

Material from batch number LN 1024 was used in this study.

Analytical data for the batch used are given in Analytical Report
CIB/WC of the 7th January 1981 (see Appendix 1).

Throughout the report, for reasonms of consistency and convenience,
all dosages are expressed in terms of ioxynil technical (i.e. the actual
test substance).

The ioxynil technical used in the study was associated with 10.6%
water and volatiles (loss on drying at 105°C) and a further 1.5%Z w/v of
related impurities were assayed with reference to the dried material
(Appendix I).

_ Thus, the dosage of 35 mg/kg ioxynil technical corresponds to

30.8 mg/kg ioxynil pure (e.g. 35 x 89.4 98.5 39.82)

100 100

[ATIN

2. METHODS -
(Protocol Ref : STUDY/TA/81/003/01 with amendments /02 and /03)

All methodology was according to Standard Operating Procedures.
2.1 Animals

Ninety eight mated female CD strain rats (Sprague Dawley origin),
received on the 13th and 27th February 1981, and each weighing
approximately 200 g, were obtained from Charles River (U.K.) Ltd.,

Margate, Kent, on days 1, 2, 3 or 4 post-coitum (day 1 being the day on
which evidence of mating was found). .=

Details of the sires were not known.

=
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The rats were housed in fours (teratology phase) or individually
(littering phase) in metal cages with grid floors, suspended over trays
containing sawdust.- On day 15 post-coitum, littering females were
transferred to cages with solid metal floors and provided with Grade 6
sawdust from Sawdust‘Marketing Company Ltd., Standon, Herts. (see
Appendix II) and Kleenex Medical Wipes, Kimberly Clark Ltd., Larkfield,
Maidstone, Kent. Samples of raw timber had been an2lysed for dieldrin
and pentachlorophenol content.

The cleaning of littering phase cages ceased once littering commenced
so as to avoid unnecessary disturbance of dam and litter, and was resumed @

on day 4 post—partum

411 animals were housed in room K5 of D47 Building of the Research
Institute, May & Baker Ltd., Dagenham. The room had forced air .
ventilaticn, and a daily photoperiod of 14 hours (66.00 to 20.00 h) was
maintained by time switch controlled, fluorescent lighting. Daily
temperature was in the region of 18°C; humidity was not controlled.
Both parameters were continuously recorded.

2.3 Diet and water

Expanded pelleted rodent diet CRMX, from Labsure Diets, a member of
_ the Christopher Hill Group (RIM), Poole, Dorset, and tap water were
available to the rats at all times. :

Diet and water samples were analysed for heavy metals, pesticide and
other contaminants quoted in the Federal Register (July 1979), and
certificates of analysis were obtained (Appendices III and IV).

Concentrations of some dietary ingredients were compared with the
limits quoted in the Laboratory Animals Centre Diets Advisory Committee
Report (1977).

2.4 Dosing

The rats were individually identified by an ear clipping system and Y\
randomly assigned to two treatment groups, each of 49 animals. Dosing A
occurred between l4th February and 15th March 1981. :

Rats were dosed orally once on each of days 5-17 Eost—coitum, by
means of a metal oesophageal tube, with either the vehicle or 35 mg
ioxynil technical per kilogram bodyweight in the form of an aqueous
suspension containing 0.25% w/v gum tragacanth. Suspensions were
prepared freshly each week and refrigerated each day after use.
Throughout the.report dosages are expressed as mg ioxynil technical
per kg bodyweight.
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The volume administered to each rat was S ml per kilogram bodyweight
per day (0 or 0.7% w/v ioxynil technical).

Dosages were adjusted according to the animals bodyweight on the day
of dosing.

Prior to the start of dosing, and at weekly intervals throughout the
dosing period, samples of the test material suspension were collected for
later analysis and confirmation of ioxynil technical content (Appendix V).

2.5 Observations

2.5.1 Bodyweight and food consurption

Bodyweight and food consumption data for all rats were recorded to
the nearest gram upon receipt and on days 5, 8, 11, 14, 18 and 22
post-coitum. Post-parturition bodyweights of dams and individual pups
were recorded on days 0 or 1, 4, 8, 12, 16 and 21 post-partum.

No post-parturition food consumption data were recorded.

2.5.2 General observations

All animals were observed daily, and any animals dying or found dead
were subjected to a gross necropsy unless this was prevented by
cannibalism or autolytic degeneration.

Littering phase animals were observed regularly from day 227
post-coitum for onset of parturition.

After parturition dams and litters were checked regularly for
assessment of health. Any dead or missing pups were recorded. Dead
pups were weighed, sexed and examined externally and by dissection, if
possible, so as to ascertain the cause of death.

All dead pups, where possible, were stained with alizarin red S
(Dawson 1926) for subsequent skeletal examination.

2.5.3 Teratology phase

The teratology phase rats were killed on day 22 post—coitum (3rd

March to 5th March 1981) by carbon dioxide asphyxiation, and subjected to
a gross Necropsy. Their uteri and ovaries were removed. ; )

The numbers of corpora lutea, viable foetuses and early and late
uterine deaths were recorded. Early uterine deaths were defined as
those implantations without, and late deaths those with, embryonal or

foetal elements.
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Individual viable foetuses were weighed, sexed and examined in detail
for external abnormalities and by dissection, after an intrathoracic
injection of sodium pentobarbitone solution ('Euthatal' ex May & Baker
Ltd.). T

Any abnormalities of placentation or amniotic structure were noted.
The brains of all viable foetuses were examined by free hand sectioniug
after fixation in Bouin's fluid, and the skeletons by examination under a
dissecting microscope after staining with alizarin red S (Dawson 1926).

2.5.4 Littering phase -

The littering phase rats were checked approximately hourly on days 22 e
and 23 post-coitum for onset of parturition. Where possible parturition
was observed (this being defined as day 0 Eost—Eartum) and the
approximate duration calculated. : .

As soon as possible after parturition was complete the offspring. were
counted, sexed, weighed and examined for external abnormalities. Any
Jead or stillborn pups were noted, dead animals being sexed and weighed
if possible. Daily records were kept of mortality and litter size.

1f parturition was not complete by 16.00 h on any given day,
examinations took place on day 1 post—partum.

2.5.5 Pre-weaning develcpment and behavioural tests

" The rate of physical development and sensory function of the
of fspring was assessed in terms of pinna unfolding, hair growth, tooth
eruption, eye opening, surface righting and air righting reflexes- and
startle response.

2.5.6 Littering phase necropsies

On day 21 post-partum, or thereabouts,dams and litters were killed by
carbon dioxide asphyxiation and subjected to a gross necropsy. In
addition, all pups were examined after staining with alizarin red S
(Dawson 1926) for assessment of supernumerary 14th ribs.

2.5.7 Histopathologx

Following fixation, tissue selected for microscopic examination from .
either study phase, was routinely processed, sectioned and appropriately
stained. =

Histopathological evaluation of the prepared tissue was made by
Dr. M.P. James, Comparative Pathology Laboratory, University of Bristol.
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3.1.1 For each litter pre-implantation loss was defined as:

No. of corpora lutea - No. of implantations

x 100
No. of corpora lutea

When the number of implantations exceeds the number of corpora lutea,
pre-implantation loss is taken as zero. ’

3.1.2 For each litter post-implantation loss was defined as:

No. of implantations - No. of viable foetuses

x 100
No. of implantations
3.,1.3 Calculations of mean data were as follows:

i) Method A was applied to obtain a mean value of foetal
weight for each litter.

Total weight of viable foetuses in litter

Total number of viable foetuses in litter

ii) Method B was applied to obtain an overall group mean
foetal weight, pre-implantation (%) or post-implantation
(%) loss.

Sum of litter mean or percentage for group x

Total number of litters in group X

iii) Method C was applied to obtain a group mean percentage
for major malfermation or minor anomaly for each group.

Sum of % incidence of major malformation of
minor anomaly for litters im group X

Total number of litters examined in group X

3.2 Littering phase

Females permitted to deliver their offspring normally provided
information on gestation length, parturition, litter size at birth, birtn
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weight, viability, incidence of abnormal young and post—parturition
development. The methods of calculation given below differ from the
methods outlined in the protocol in that calculations are on & group
basis only, and not as a mean of litter means.

i) Viability index (calculated for each group from
individual data):

Total no. viable offspring in group on day of examination

x 100
Total no. viable offspring at 24 h post—partum -
ii) Live birth index:
Total no. viable offspring in group at 24 h post-partum
% 100

Total no. of fspring born (group)

i11) Lactation index:

Percentage of offspring that were alive at & days, that survived the
21 day lactation period.

Total no. animals in group on day 21 post-partum
x 100

Total no. animals in group on day 4 post—partum

3.3 TFood consumption calculations

10 oy

Food consumption was calculated on a gram/cage/day basis for pregnant

and non-pregnant animals (teratology phase), this being divided by the °
aumber of 'rat—days' to give a gram/rat/day figure. Food consumption
calculations (littering phase) were performed for pregnant animals
only. Any animal dying during a period was assumed to have consumed
food up to and including the morning of discovery of death.

3.4 Statistics
Statistical evaluation of the results was by means of:

3.4.1 Students 't' test (litter, pup and -foetal bodyweights,
food consumption, numbers of implantations, numbers of corpora lutea).

3.4.2 Mann-Whitney 'U' test (gestational and lactational
bodyweights of dams).
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3.4.3 Chi-square test (ratios and proportions).

A value of p of 0.05 or less was taken as the criterion of

statistical significance. » TRADE SECRET
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THE EXPRESS CONSENT OF
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4.1.1 Parent animals Agricultural Products Co., inc.

4.1.1.1 Clinical signs/mortalities (Table 1)

4.1 Teratology phase

Two rats (numbers 20 and 42) from the control and 35 mg/kg ioxynil
technical groups respectively, died or were killed during the course of
the study. Animal number 20 (control) was found to have littered
prematurely on day 20 post-coitum and was killed. The cause of death of
animal 42 (35 mg/kg) could not be ascertained due to cannibalism.

There were no observed clinical signs associated with ioxynil
technical treatment. !

4,1.1.2 Bodzweights (Tables 2 and 3, Figs 1 and 2)

In comparison with the vehicle control animals, the gestational
bodyweights of dams with viable young in the 35 mg/kg ioxynil technical
group showed a statistically significant reduction (p<0.01) throughout

the dosing and post—dosing periods.

Group mean bodyweight gain during the dosing period (days 5-18
post-coitum) was similarly reduced.

4,1.1.3 Food consump&ion (Tables & and 5)

Between days 5 and 8 and 8 and 11 of the dosing period, food
consumption (g/rat/day) of animals receiving 35 mg/kg ioxynil technical
was statistically significantly reduced (p<0.001 and p<0.05 respectively)
when compared with the vehicle control group.

4.1.1.4 Pregnancy rate (Table 7)

The pregnancy rate in the 35 mg/kg ioxynil technical group was lower
than that of the control group. However statistical analysis revealed
no significant differences in the rates observed. '
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4.1.1.5 Litter data (Tables 6 and 7)

4.1.1.5.1 Implantations and pre—implantation
loss :

The numbers of implantations and pre-implantation losses at 35 mg/ké
ioxynil technical were statistically comparable with those of the vehicle
control group.

4.1.1.5.2 Litter size and post-implantation

loss 5

The number of viable foetuses per litter and post-implantation losses
at 35 mg/kg ioxynil technical were comparable statistically with those of
the vehicle controls,

4.1.1.5.3 Foetél weight

A statistically significant reduction (p<0.001) in foetal weight was
ussociated with treatment at 35 mg/kg ioxynil technical.

4.1.1.5.4 Major malformation and minor ancmaly
(Tables 8, 9 and 24)

Neither the type nor the incidence of major malformation suggested
. any association with treatment with ioxynil technical. inter-group
differences were not statistically significant.

The only major malformations observed occurred 1n fwo pups from
litter 30 (35 mg/kg ioxynil technical) which were found to have”
unilateral right microphthalmia and unilateral right anophthalmia, in
comparison with one pup from litter 17 (control) with bilateral
microphthalmia.

Minor anomalies were slightly increased in the ioxynil technical
group but this increase was not statistically significant when compared
with the vehicle control animals.

The numbers of cases of hydroureter and supernumerary 14th ribs
observed in the ioxynil technical treated litters did show a
statistically significant (p<0.001) increase in comparison with the

vehicle controls. TRADE SECRET:

NOT TO BE USED TO SUPPORT NTHER
REGISTRATIONS OF THIS COMPGUND WITHOUT
THE EXPRESS CONSENT OF
Union Carbide
Agricultural Products Co., Inc.
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4.2.1 Parent animals

4.2.1.1 Clinical signs/mortalities (Table 10)

There were no observed reactions associated with ioxynil technical
treatment in terms of clinical signs. However there was one death

(animal 88, 35 mg/kg ioxynil technical) the cause of which could not be
ascertained due to autolytic degeneration.

4.2.1.2 Bodyweights

4.2.1.2.1 Post—coital bodyweights of dams
(Tables 11 and 12)

A statistically significant reduction in gestational bodyweight was
observed on days 8 and 11 (p<0.001) and .days 14 and 18 (p<0.05)

Bodyweight gain was statistically significantly reduced (p<0.01)
throughout the dosing period at 35 mg/kg icxynil technical.

4.2.1.2.2 Post-parturition bodyweights of dams
(Tables 15 and 16)

Post—parturition bodyweights of ioxynil technical treated dams
remained statistically comparable with the vehicle controls thoughout
lactation. -

U

4.2.1.3 Food consumption (Tables 13 and 14)

Between days 5-8 post-coitum littering phase dams in the 35 mg/kg
joxynil technical group showed a statistically significant (p<0.001)
reduction in food consumption. Food cansumption after this period (days
8 to 22 post-coitum) remained similar to or showed a statistically
significant increase when compared with the vehicle controls.

4L.2.1.4 Litter data

4.2.1.4.1 Post-—parturition development
(Tables 17-22, Fig 3)

The general condition of of fspring was unaffecgfed by treatmefit with
ioxynil technical. Litter size at birth, live birth and viability
indices, birth weight, bodyweight gain and total litter weight of
offspring during the lactation period, and sex ratios at birth and at
weaning, were similar in each group.
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Figure 3 represents each litters progress for the developmental tests
performed. Litters are each represented by a line starting on the day a
positive response is first recorded and continuing until 100% occurrence

on a litrer basis. - N

No treatment related changes were seen in physical development (pinna
unfolding, eye opening, hair growth, tooth eruption, or in surface
righting, air righting or startle reflexes) of offspring.

One pup from litter 94 (35 mg/kg ioxynil technical) did not give a
full startle in response to 8 kHz pulses throughout the testing “period,
but did not appear to be 'backward' in any other developmental 4drea.
4.2.1.4.2 Terminal necropsies ‘

(Tables 23 and 26)

Terminal necropsies conducted on all weanlings revealed only one
abnormality requiring histopathological evaluation. Pup number 11 (dam
74, 35 mg/kg ioxynil technical) was found to have a 1 cm diameter fluid
filled mass adhering to tissue around che spleen.

- Two pups from litter 75 (35 mg/kg ioxynil technical) were found tc
have unilateral right anophthalmia.

There were two cases of increased renal pelvic cavitation (Dam 84, -
pups 1 and 4, 35 mg/kg ioxynil technical).

There were no observed instances of hydroureter in either the control
-or ioxynil technical treated groups.

L b

4.2.1.5 Skeletal examination (Tables 23-25)

Skeletal examination of all weanlings revealed a statistically
significant (p<0.001l) increase in the total number of supernumerary l4th
rib variants observed for the 35 mg/kg group.

4.2.1.6 Histopathology (Table 26)

Female number 90 (35 mg/kg ioxynil technical) which did not litter .
was found to have a blood filled mass, approximately 1 cm in diameter,

associated with the rectum. Histopathological evaluation revealed a
recent haematoma apparently arising in subserosal blood vessels of the -
rectal wall. The cause of the haematoma could not be determined.

Pup number 11 (dam 74, 35 mg/kg ioxynil technical) was found to have
a simple cystic structure lined by flattened epithelium or simple
columnar epithelium, and resembling a paraovarian cyst.
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4.2.1.7 4Analysis of dosage forms (Appendix V)

Analytical data from the five weekly dosage form preparations
revealed the overall mean percentage nominal ioxynil content to be within
approximately -3% of that expected (assuming that this batch of technical
material has an approximate 88% ioxynil content (see Appendix 1)).

Correcting for water and related impurities revealed the overall wmean
percentage ioxynil technical content of the preparations to be within
approximately -3% of that expected.

Homogeneity data were obtained by duplicate analyses of tri%licate
samples. Lo significant difference in sample homogeneity was
‘observed. Analysis revealed the samples to be stable under the
conditions of storage (-20°C) over a maximum 5 week period (13.2.81
preparation date).

4.2.1.8 Analyses (diet, water and sawdust)
(Appendices 11 and 111)

Analytical data on the batch of diet used in this study and a sample
of tap water from the source supplying the rats revealed no abnormal
results for the contaminants tested (LACDAC 1977).

1

pnalysis of a sample of raw timber used in preparation of the batch
of sawdust used in this study also revealed no abnormal findings for the
contaminants tested (dieldrin and pentachlorophenol).

g,

5. DISCUSSION

There were only two deaths associated with treatment with 35 mg/kg
ioxynil technical, one in each phase of the study and, in the absence of
specific lesions, the deaths must be assumed to be compound related.

The maternal observations associated with ioxynil techmical treatment
at 35 mg/kg in both phases of this study paralleled those seen before
(reductions in bodywelght throughout the dosing and post—dosing periods,
and reduced food intake during the initial part of the dosing period).

Litter parameters remained essentially unaffected by ioxynil
technical treatment except for the reduction in foetal weight which was
of a similar order to that seen previously.

The main objects of this study were to confirm the incidence of
hydroureter and supernumerary 14th ribs, as seen in a previousAioxynil

tecnnical teratogenicity study (Copping, 1981), and assess the effects,
if any, on post-parturition developnent.
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Joxynil technical administered at 35 mg/kg affected day 22
post-coitum mean foetal weight. Post—parturition mean pup and litter
weight, at birth and throughout the weaning period,was higner tnan in the
controls, indicating a very rapid increase in bodyweight gain during the
final stage of pregnancy prior to birth.

The incidence of, hydroureter associated with 35 mg/kg ioxynil
technical treatment during the teratology phase was similar (14%) to that
of the previous study (12%). No evidence of hydroureter could be found
in pups stillborn, dying during lactation, or in weaned pups of the

~littering phase. -

This increased incidence of hydroureter in day 22 post-coitum rat
pups from both studies, although Wwithin the range quoted in various
background aata for this strain of rat, was only associated with
treatment at 35 mg/kg ioxynil technical. There was no apparent
difference between the controls and animals receiving 5 or 15 mg/kg
joxynil technical (previous study), hence the possibility of this being a
spontaneous effect is somewhat remote.

The reduced foetal weight (day 22 Eost—coitum) observed in the 35
mg/kg ioxynil technical groups from both studies, which may be due to an
indirect (maternal toxicity) or a direct effect (foetal toxicity), could
have been indicative of impaired foetal development. This possible
impairment of foetal development associated with treatment at 35 mg/kg
ioxynil technical, although not confirmed skeletally, may have been
related to the observed hydroureter.

A lack of co-ordination between the secretory function (timing and
volume) of foetal kidneys during intra-uterine l1ife and the transitory
changes in ureteral and urethral structure (including late rupture of
ureteric membranes) could lead to accumulation of fluid in the ureters
(Giroud 1960, Warkany 1971, Monie et al 1957).

This theory is supported by the lack of any observable cases of
hydroureter in littering phase animals, and although two cases of
unilateral increased renal pelvic cavitation (dam 84 weanlings 1 and 4)
were observed, it is thought that these were not indicative of previous
hydroureter. The teratology phase showed that approximately 14% of pups
at this dosage exhibited some form of hydroureter and for only two pups
from the same litter to show increased renal pelvic cavitation, the
hydroureter would have to have been particularly sevare.

Althou his theory is well supported, another possible explanation
of the i¥f€reased incidence of hydroureter in day 22 Eost—coitum‘foetuses
may be due to a compound induced deficiency, or transitory deficiency in
a growth factor, or related substance. Such deficiencies and their
effects have been well documented (Monie, Nelson and Evans, 1957) and can
cause multiple abnormalities including some similar to those seen in
these studies.
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The supernumerary l&th rib variant was assessed for both teratology
and littering phases of this study (Tables 23-25).

The % total incidence of supernumerary 14th ribs associated with
treatment at 35 mg/kg ioxynil technical was virtually identical between
the two phases of this study (teratology 45%, littering 48%) and for that
seen in the previous teratology study (40%).

Similarities in the numbers of each type of supernumerary rib
combination were also noticed, a reduced bilateral l4th rib accounting
for nearly 50% of the total supernumerary 14th rib score. =

Considering the dose related incidence of supernumerary l4th ribs
observed in the previous teratology study and the confirmatory data
obtained from this study, it must be concluded that ioxynil technical
does influence the development of supernumerary l4th ribs.

The possession of supernumerary ribs and/or the possible late rupture
of ureteric membranes associated with treatment with 35 mg/ky ioxynil
technical did not seem tc affect the post-parturition development
(mortalities, litter size and weight and behavioural testing) when
compared to normal (control) animals.

The only major mal formations observed during either phase of the
study at 35 mg/kg ioxynil technical were 3 cases of anophthalmia and 1 of
microphthalmia, these occuring in two litters. A single case of
microphthalmia was cbserved in a control animal.

No similar observations were made in the previous teratology study
and as rats of this strain do show a high incidence of this type of
abnormality it was thought that this was not treatment associated.

6. CONCLUSION

The data from both studies support the view that although ioxynil
technical does seem to exert either a direct or indirect effect, causing
increased nydroureter in day 22 post-coitum foetuses, there is little or
no evidence of the continuance of this abnormality after birth.

This transitory hydroureter and the possession of supernumerary 14th
ribs has no apparent effect upon post-parturition development to weaning

in the CD rat. TRADE SECRET =
NOT TO BE USED TO SUPPORT OTHER
- REGISTRATIONS OF THIS COMPOUND WITHOUT
THE EXPRESS CONSENT OF

Union Carhide
Agricultural Products Co., Inc.
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Table 2.1 Agricultural Products Co., Inc,
Ioxynil tecnhnical : Teratogenicity study with litterinyg phase,
‘by the oral route, in the rat
_ Control : Individﬁal bodyweizhts of teratology phase dams
Animal Bodyweights (g) on days post-coitun
number 5 8 11 14 18 | 22
1 226 | 230 | 255 | 275 | 313 | 352 P
2 209 | 221 | 236 | 269 | 237 | 317 ('
3 231 . 245 267 283 321 362
4 223 243 263 280 328 363
5 208 221 247 264 301 344
6 206 219 235 251 2390 324
7 212 229 249 263 299 340
8 229 245 267 284 334 376
9 220 241 265 286 322 332
10 216 235 256 276 312 336
11 233 261 279 303 350 379 i
B 12 212 234 249 271 300 346 i -
{
15 230 254 274 299 331 394 !
16 209 228 252 274 308 347 i
17 245 273 294 320 347 397 =
18 296 | 251 | 267 | 301 | 332 | 405 ' (
19 214 234 250 277 303 337
21 216 235 252 269 2938 344
22 225 242 255 283 315 368
24 235 255 268 297 326 309
LITTERED i '
20 Animal littered prematurely on day 20
post-coitum. Bodyweight data excluded
from group means.
NON—-PREGNANT
13
14
23
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Table 2.2

Joxynil technical :
by the oral route,

THE EXPRESS CONSENT OF

Union Carbide
Agricultural Products Co., Inc.

Teratogenicity study with littering pnase,

Toxynil technical 35 mgfkeg :

in the rat

Individual bodvweirhts of

teratologv pnase daws

wh b

[ARTRN

Animal Bodyweignts (g) on days post-coitum

number | g g | 11 | 1w | 1w | 22
25 246 233 244 261 312 340
26 227 230 236 242 271 304
27 209 199 215 222 273 302
28 213 207 214 222 278 298
29 241 240 256 272 312 361
30 226 219 223 227 270 309
31 225 226 246 252 310 348
32 208 207 209 215 266 316
34 230 238 238 258 300 340
35 217 192 225 246 286 335
38 230 226 246 265 292 339
43 206 202 215 242 273 324
45 219 215 240 265 263 323
46 225 227 235 258 257 237
47 230 234 254 281 292 354%
48 221 226 245 249 277 343

DIED
42

NON-PREGNANT -
33 l
36
37
39
49
41

L

ITHOUT
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Table 3.1
Ioxynil technical : Teratogenicity study with littéring phase,
by the oral route, in the rat /
Group mean bodyweights of teratolopy phase dams with viable young
Number Group mean bodyweight (g) on days posf-coitum
Treatment - L
of 4&
Group
animals 5 8 11 14 18 22
Control 20 221 240 259 280 316 357
ontre (2) (3) (3) (4) (4) (6)
wvni ; 3 : e s
w1 16 21 | B0 | Be | %o | 33 | 30
M (3) (4) (%) (5) (4) (5)
35 mg/kg
TRADE SECRET
Standard error in parenthesis NOT TO BE USED TO SUPPORT OTHFR
%% p<0.01 REGISTRATIONS - OF THIS COMPO'ND WITHOUT
THE EXPRESS CONSENT-OF
Union Carbide

Agricultural Products Co., Inc. L
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Table 3.2

Ioxynil technical : Teratogenicity study with littering phase,
by the oral route, in the rat

Group mean bodyweight gain (g) days 5-22 post-coitum of

teratology phase dams with viable young

Treatment. Nu:?er Group mean bodyweight gain (g) days 5-22 ?ost-c01tum
Group | snimals 5-8 5-11 5-14 Ts-is | 5-22
Control 20 19 38 59 95 136
Ioxynil e
technical 16 -3 11 27 60 104
35 mg/kg
% p<0.01 SR

T statistical analysis conducted for dosing period only (days
5-18 post-coitum)
TRADE SECRET

NOT TO BE USED TO SUPPORT OTHER
REGISTRATIONS OF THIS COMPOUND WITHOUT
THE EXPRESS CONSENT.OF

Union Carbide -
Agricultural Products Co., Inc.
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Table 4.1

Ioxynil technical : Teratogenicity study with 11tter1ng phase,
by the oral route, in the rat

Control : Individual food consumption of teratology phase dams

nimal No. g/rat/day for days post—coitum
Cage No. tis | s-8 | 8-11] 11-14| 14-18 | 18522
L 1-4 25 27 27 27 32 24
) >-8 25 | 26 26 27 31 25
3 712 ) 9 | 26 24 27 28 | 22
. 13-16 1 5y | 25 | 26 | 26 | 27 | 26
5 17-20 | 53 | 28 25 35 29 29
] 2124 4, 26 25 29 27 26

t Animals were obtained on various days post-coitum hence
figure represents food consumption over a 1, 2, 3 or &

day period. TRADE SECRET

NOT TO BE USED TO SUPPORT OTHER
REGISTRATIONS OF THIS COMPOUND WITHOUT
THE EXPRESS CONSENT OF

Union Carbide
Agricultural Products Co., Inc
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Table 4.2

loxynil technical :

Teratogenicity study with littering phase,
by the oral route, in the rat

Toxynil technical 35 mg/kg :

Individual food consumption of

teratology phase dams

nimal No. g/rat/day for days Eost—coitum Z

Cage No. t1-s | s5-8 | 8-11| 11-14 | 14-18| 18-22
, 25-28 | o5 21 23 27 36 23
. 29-32 1 93 21 24 28 36. | 27
. 33-36 | o 19 23 27 29 27
37-40 23 22 21 26 27 27

10

41-44 23 22 20 31 28 27
11 _
" 45-48 | 94 24 26 38 29 37

day period.

NOT TO BE USED TO SUPPORT OTHER
REGISTRATIONS OF THIS COMPOUND WITHOUT

t Animals were obtained on various days post-coitum hence
figure represents food consumption over a 1, 2, 3or 4

TRADE SECRET

THE EXPRESS CONSENT OF

Union Carbide
Agricultural Products Co., tac.
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Table 5

loxynil technical : Teratogenicity study with littering phase,
by the oral route, in the rat

Group mean food consumption of teratology phase dams

Day No. g/rat/day for days post-coitum :
Group Ti-5 | 5-8 | 8-11| 11-14 | 14-18 | 18-22
Control 23.5 26.3 25.2 28.5 29.0 25.3
124 1 - 1 KXk \ *
35 mg/kg ioxynil | o5 o | 3175 | 32.8 | 29.5 | 30.8 | 27.2
technical
* p<0.05

*** p<0.001
1

t Animals were obtzined on various days post-coitum hence
figure represents food consumption over a 1, 2, 3 or &4
day period.

TRADE SECRET _

NOT TO BE USED TO SUPPORT OTHER
REGISTRATIONS OF THIS COMPOUND WITHOUT
THE EXPRESS CONSENT OF
Union Carbide
Agricultural Products Co., Inc.
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Table 8.1 Agricultural Products Co., Inc.
Ioxynil techaical : Teratogenicity study with litrering phase,
by the oral route, in the rat
Control : Foethl exanmination (major malformation and minor ancmaly)
Numt £ !
iumber of young
= |
Female Major malformation ) Minor anomalf; i 3
number No. : | (
in litter |y, Description No. |’ Description i :
1 11 (A) (O 1 Increased size of antericer
’ fontanelle.
1 Bilateral haemorrhagic kidne}s.l
|
? 12 0 1 Absent ossification, proximal i
phalanges in left forepaw. 'i
!
3 il (B) |O 0 AJ
4 12 0 1 13th thoracic vertebral centrumg
bipartite. %
1 11th thoracic wvericbral centrum !
bipartite. 1
5 10 0 ‘ "~ | 1| Absent ossification Sth !
sternebra. - {
6 12 0 1 12tk thoracic vertebral centrum!
bipartite. i {
1 Absent ossificatiorn, proximal :
phalanges in each ferepaw.
7 9 0 0 f
8 11 0 0 i
9 14 0 1 Right 13th rib reduced to half
’ normzl length.
1 Right 13th rib reduced to one
third normal leagth.
(A) 1 pup : processing damage to lefr thoracic region causing damage to 6thH=13ch ribs
{B) 1 pup : mutilated below bth thoracic vertebral centrum. Hind limds skelatally
normal
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Joxynil technical

Table 8.1 (coatinued)

REGISTRATIONS OF THIS CoM

TRADE SECRET

PORT OTHER

POUND
THE EXPRESS CONSENT oF WITHOUT

Unien Carbide

Agricultural Products Co,, fng

Teratogenicity study with littering pnase,

by the orzl route, in the rat

!

1

Control Foetal examination (major malformation and minor aronalv)
N
Nurber of young !
Female . . . L
= - Major malformation Minor anomaly !
number o, 1
in litter A S
No. Description No. Description i
]
10 12t 0 1| 6th-11th ribs on right and 7ta- |
10th ribs on left thickened |
near capitulae. !
1 Absent ossification proximal |
phalanges in each forepaw. !
|
11 11 0 1 l1st-13th ribs on right thickenad
near capitulae. Absznt l
ossification, proximal phalanges
in each forepaw.
1 12th thoracic vertebral ceatrum-
bipartite. '
;
1 { 6th-13th ribs on right and 9th- .
13th ribs on left thickened
near capitulae.
1 6th thoracic vertebral centrun
bipartite. =
1 13th thoracic vertebral centrum
bipartite.
1 11th thoracic vercebral centrun
‘bipartite.
12 6 0 1 Bilateral hydroureter.
15 5 0 1 Sth sternebra absent
ossification.
16 11 0 1 Absent essification proximal
ohalanges .in leit forepaw.

T Only 11 pups found at skeletal examination




(T3 rcy e Boker | [ INTITALS
| {)

I

REL.

REPORT

It.Tox. 89

PAGE 34 OF g2

TRADE SECRET

Table 3.1 {continned)

Toxynil technical

NOT-FO-REHSERTO
REGISTRATIONS OF THIS COMPOUND W
THE EXPRESS CONSENT OF
Union Carbide

Agri_cultural Products Co., Inc.

T

: Teratogenicity study with littering phase,

by tne oral route, in tie rat

formation and minor anounalwv)

gorn ¥ cHoonbdT ATUER
T 4 JIVT OT T

Control Foetal examination (major mal
Number of young
Female a K o =
N Major walformation Minor anomaly
nunver No.
in litter .. . L e
No. Description No, Description
17 14 1 BPilateral microphthalmia.
1 | absent ossification, proximal
phalanges in each forepaw.
1 11th thoracic vertebral centrun
bipartite.
18 12 0 1 Absent ossification, proximal
phalanges in each forepaw.
19 12 0 1 | 5th sternebra absent
ossification. -
21 7 0 0
¢ 22 12 ()| o 1 3th ribs reduced.
24 7 (Mjo 1 | Absent ossification of proximal
phalanges in each- forepaw.
Left iris blood suifused.
1 11th thoracic vertebral cantrun
bipartite.
(C) 1 pup : 4tn thoracic vertebral centrum dzmaged during dissection
(D) 1 pup : 6th rib on left absent due to processing error

iy
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NOT TO RE USED T0 S
UPPORT OTH
REGISTRATIONS oF THIS COMPOUND \AIIER
THE EXPRESS CONSENT oF
. Unien Carbide
loxynil technizal Teratogenicity study with H&g@cqugra;ﬂgmducm CO., Inc

by the oral route, in the rat

out

Tadle 8.2

footal exzminztion (major malfornation and minor Aol

335 m;/k;Aiozvnil tectinical

NWumber of young
Female . . . -
em . Major malforaation Miacr anomaly
number No. .
in litter I Co -
No. Description No. Dzscription
25 15 0 1 Bilateral hydroufeter. !
26 4 0 - 1 | Absent ossification, proxinmal
(E)| phalanges in each forepaw. A
Only 3 metacarpais ossified in |
eacn forepaw.

1 Absent assification, proximal

phalanges in each forepaw. |
27 11 0 0
28 12 0 3 | Absent ossification, proximal
pnalanges in each forepav.

1 | .Bilateral hydroureter. Absent
ossification, proximal phalanges
in each forepaw. :

1 Bilateral haemorrnagic kidneys.
sbsent ossification, proximal
pnalanges in each forepaw.

2 | ‘Absent ossification, proximal
phalanges in each” forepaw.

Only 3 “ﬁtccarv=ks ossified in
zach ferepaw.
El T .
29 12 0 1 Bilateral hydroureier.
1 Bilateral hydroureter.

1 No correlation can be made b2tween this malformation and any subsequent skeletal
findings as individual foetal identification became detached during processsing.

(E) 6th and 7th ribs on right abseat due to processing error

ity
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—a5ls 8.2 (conrinued)

Toxynil techmical

35 mv/kg_}oxynil technical

by the oral route, in the rat

MAT.IO LD
NOT-TORE-HSEDTO-SUPPORT-OTHER

REGISTRATIONS OF THIS COMPSUND WITHOU
THE EXPRESS CONSENT OF

. Union Carbide
. Agricultural Products Co., Inc

Teratogenicity study with littering

Foetal ewamination (major malformation and minor

R
Number of young ~ 3
Femgle . Major malformation Minor ancmaly |
number No. '
i ittt C ‘ i
in latter | o, Description No. Description =
30 7 1 Unilateral right . Bilateral hydroureter. 3
microphthalmia, orbit reduced.. |
1 luUnilateral right anophthalmia, Ind thoracic vertebral centrunm !
orbit reduced. bipartite. ;
1 Rilateral hydr-ouvrezar. '
Bilateral naemorrhagic kidneys.!
. . |
1 Bilateral hvdrcureter. |
3 14 0 ' 0 |
32 10 (F) |0 1 | Right carorid artery vi
- malpositioned. i
34 1071 0 1 | Bilateral hydroureter. ,
35 12 0 2 Bilateral haemorraagic kicaeys
1 { 5th sternebdra absant :
ossification.
i
33 5 ‘0 4 | Bilateral hydrouretar.
43 10 \0 - 2 Bilateral hydroureter. %
45 10 ‘ 0 | 2 ‘ Bilateral hydroureter. %
j

(F) 1lth, 12th, 13th ribs on ¥

T pups found at skeletal examinatica.

ight 2bsent due to processing error.

N
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Table 9 : Agricultural Products Co,, [ne
Ioxynil technical : Teratogenicity study with littering phase,

by the oral route, in the rat

Foctal examination (major malformation and minor anomaly)

Summary of Table 8

No. Number of young
skeletons
Treatment [examined Major malformationj Minor anomalyT
Group No.

litters Total Mean % Total Mean %

examined.| number (c) number c)
Control 210 20 - 1 0.36 Z8 13.45
Ioxynil , ,
technical 168 16 2 1.79 36 25.30
35 mg/kg '

young showing major malformations excluded

C = Method C

L
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Table 11.1

Ioxynil technical :

REGISTRATIONS OF THIS COMPOUND W!TH&)
THE EXPRESS CONSENT OF

Unicn Carbide

Teratogenicity study with littering phase,

by the oral route, in the rat

Control : Individual (EEEE'COiEil) bodyweights

of littering phase dams

Animal Bodyweights (g) on days post—coitum
number 5 8 11 14 18 22
49 218 |- 243 | 260 | 282 | 320 | 340
50 206 | 212 | 230 | 256 | 287 | 326
51 217 | 225 | 247 | 274 | 305 | 383
52 221 | 236 | 256 | 278 | 309 | 367
53 912 | 227 | 235 | 253 | 283 | 333
54 203 | 212 | 222 | 243 | 269 | 317
55 213 | 2210 | 241 | 261 | 299 | 346
56 213 | 229 | 2644 | 264 | 288 | 312
57 9a8 | 243 | 207 | 302 | 338 | 373
- 58 226 | 241 | 255 | 276 | 299 | 340
59 221 | 243 | 263 | 287 | 321 | 384
60 208 | 226 | 237 | 261 | 301 | 359
61 208 | 228 | 247 | 273 | 312 | 345
63 s12 | 222 | 239 | 256 | 286 | 310
64 s02 | 214 | 229 | 253 | 288 | 309
66 o11 | 222 | 243 | 260 | 287 | 321
67 213 | 233 | 258 | 274 | 308 | 367
69 204 | 218 | 235 | 250 | 267 | 292
70 236 | 257 | 279 | 313 | 351 | 380
71 208 | 242 | 267 | 2387 | 341 | 381
72 905 | 217 | 233 | 251 | 285 | 315
73 214 | 230 | 250 | 273 310 | 326
NON-PREGNANT
62
65
6
|

g

Agricultural Products Co., Inc

ur
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Table 11.72 Agricultural Products Co., Inc,

PAGE 41 O oz
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C_1l

Ioxvnil technical : Teratogenicity study with littering phase,
by the oral route, in the rat

- loxynil techmical 35 mg/kz : Individual (Eost—coitql) bodywaights

of littering pnase dams

Animal Bodyweights (g) on days post-coitum ~
number 5 8 | 1 14 18 22 z
74 215 | 200 | 224 | 253 | 294 | 361
75 233 | 216 | 234 | 262 | 284 | 341
76 290 | 201 | 222 | 254 | 282 | 346
77 210 | 195 | 208 | 234 | 261 | 316
78 216 | 218 | 241 | 266 | 299 | 362
79 218 | 206 | 221 | 250 | 277 | 317
80 994 | 219 | 238 | 267 | 303 | 357
31 203 | 202 | 222 | 243 | 272 . 328
82 207 | 207 | 235 | 262 | 300 | 361 .
83 203 | 215 | 235 | 259 | 302 |- 348
84 233 | 232 | 249 | 272 | 300 | 348
85 194 | 192 | 210 | 229 | 264 4 317 i
86 216 206 219 237 277 309 z
87 508 | 205 | 234 | 257 | 294 | 350
91 205 | 204 | 215 | 237 | 262 | 289
92 203 | 217 | 238 | 260 | 293 | 314
94 20 | 217 | 260 | 259 | 291 | 334
95 212 | 226 | 246 | 283 | 299 | 353
98 223 | 210 | 233 | 260 | 288 | 326
DEAD
88 207 | 204 | 216 | 248 | Found deacd
day 18
NON PREGNANT ) )
89 T ]
99
93
96
97 B
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Table 12.1 Agricultural Products Co., Inc.

Ioxynil technical : Teratogenicity study with littering phase,
by the oral route, in the rat

Group mean (EOSt—coital) bodyweights of littering phase dams

with viable young

Number Group mean bodyweight (g) on days post-coitum
Treatment 0
of
Group : . .
animals 5 8 11 14 18 22
215 229 247 269 302 340
Control 22 (2) (3) (3) (4) (s) (6)
; Kok EE * *
- iz’c‘}{ﬁial L 214 | 510 | ™330 254 286 335
(2) (2) (3) (3) (3 (5)
35 mg/kg

g

Standard error in parenthesis
* p<0.05
*%% p<0.001

—
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Table 13.1 , Uninn Carhide
. ' _ Agricultural Products Co., Ing,
Ioxynil technical .: Teratogenicity study with littering phase,
by the oral route, in the rat CT
Control : Food'consumption of littering phase dams
‘ with viable young
Day No. g/rat/day for days post-coitum :
Rat No. tis | s5-8 | 8-11|11-14| 14-18 | 18-22 C
49 1 22 29 27| 31 27 19
50 21 24 24 27 24 21
51 20 27 | 29 31 29 28
52 21 271 | 27 28 29 26
53 23 26 24 25 25 23
54 21 22 22 24 22 23
55 23 25 26 27 27 27
- 56 27 28 28 30 26 29
57 27 31 33 37 31 26
58 28 28 28 29 25 25~
59 22 28 29 32 28 30°
60 28 29 29 30 29 27
61 21 271 | 27 29 27 | 23
63 . 24 24 26 25 22 18
64 18 28 26 29 28 21
66 25 26 30 23 27 24
67 1 21 25 26 27 27 28
69 20 25 25 27 23 15
70 28 32 35 39 34 26
7 26 | 28 | 30 | 30 | 32 | 27°
72 22 24 25 26 28 23
73 20 28 29 32 30 20
1t Animals were obtained on various days post-coitum hence
figure represents food consumption over a 1,2,3 or 4 day period.
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Table 13.2

Ioxynil technical : Teratogenicity:study with littering phase,
by the oral route, in the rat

Toxynil technical 35 mg/kg : Food consumption of

littering phase dams with viable young

Day No. g/rat/day for days post-coitum
- Rat No. Ti-s | s-8 | 8-11]11-14|14-18 18-22

74 18 19 27 24 31 31
75 20 18 | 24 33 29 31
76 21 19 23 35 29 35
77 17 18 18 29 29 32
78 24 24 30 35 30 32
79 18 16 |, 26 32 31 29
80 20 23 28 35 34 32

- 81 . 15 22 25 30 28 31
82 38 22 28 33 30 26
83 23 . 22 27, 30 29 30
84 27 23 26 34 31 29
85 21 19 25 29 28 26
86 ' 28 15 20 30 31 26
87 24 19 | 32 31 31 32
91 24 22 29 26 27 26
92 23 23 34 23 28 23
94 23 22 27 30 29 | 30 -
95 24 26 30 34 30 31
98 27 19 30 34 29 27

.t Animals were obtained on various days post—coitum hence" figure
represents food consumption over a 1, 2, 3 or 4 day period.
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Table 14 Agricultural Products Co., Inc.

loxynil technical : Teratogenicity study with littering phase,
.by the oral route, in the rat

Group mean food consumption of littering phase dams

Day No. g/rat/day for days post-coitum
Group T1-5 | s-8 | 8-11'|11-14 |14-18 | 18-22 e
Control . 23 27 28 29 27 24
i i Kok l P Kk
35 mg/kg ioxynil} 5, | *75y | 27 30 |30 | 29
technical .
* p<0.05
** p<0.01

*%%x p<0.001

t Animals were obtained on various days post—coitum hence figure
represents food consumption over a 1, 2, 3 or 4 day period.

1y
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Table 15.1

Control :

loxynil technical :

Individual post-partum bodyweizhts of littering phasz dz=

by ¢

XPRESS CONSENT OF
Union Carbide

. Agricultural Products Co., Inc
Teratogenicity study with littering phase,
he oral route, in the rat

v

Animal Bodyweigihts (g) on days post-partum
number | g 4 8 12 16 21
49 264 | 286 | 304 | 332 | 347 | 322
50 ou4 | 253 | 276 | 289 | 293 | 265 ’
s1 | T2el | 279 | 293 | 290 | 310 } 296
so | t270 | 273 | 290 | 304 | 322 | 314
53 | Tael | 289 | 266 | 287 | 298 | 258
s sug | 249 | 272 | 285 | 286 | 27
55 274 | 282 | 290 | 315 | 326 | 264
tt5e | (279) | (n.x.)j(270) | (282) | (291)} (n.r.)
57 283 | 306 | 343 |1357 | 355 | 337
ss | T2;n | 283 | 296 | 297 | 304 } 297
sg | Tase | 206 | 306 | 334 | 333 | 316
60 269 | 273 | 289 | 281 | 305 | 283
61 266 | 278 | 277 309 | 361 | 273 -
63 | T216 | 245 | 271 | 291 | 296 | 281 -
64 927 | 239 | 260 | 291 | 314 | 307 ‘
66 245 | 260 | 286 | 294 | 311 } 293
67 | Y263 | 276 | 287 | 317 | 339 | 322
60 | t199 | 232 | 272 [ 291 | 303} 263
20 | 304 | 304 | 325 | 347 | 356 | 322
71 2764 | 306 | 331 | 336 | 363 | 333
701 206 | 234 | z68 | 273 | 282 | 277
73 226 | 269 | 308 | 320 | 351 | 315

n.r. no record

1 day 1 post—pdrtun

T an pups missing on dey 2 post-parium. Dam
. excludzd from group mean bodyweight calculation

USED TO SUPPORT OTHER
B TS COMPOUNT WI

HOUT
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Toxynil technical : Teratogenicity study with littering phase,

Ioxynil technic

by the oral route, in the rat

al 35 mg/kg : Individual post-partum bodyweights

of littering phase dams

Animal
number

Bodyweights (g) on days post—partum

0 4 8 12 16 21

74
75
76
77
e
79
80
81
82
83
84
85
86
87
91
92
94
95
98

955 | 275 | 307 | 305 | 305 | 305
to38 | 263 | 287 | 317 | 328 | 297
tose | 279 | 282 | 304 | 315 | 295
247 | 264 296 296 323 278
Yo7 | 204 | 315 | 316 | 329 | 296
270 | 268 | 290 | 305 | 316 | 317
976 | 289 | 303 | 328 | 321 | 291
on6 | 252 | 279 | 313 | 336 | 285
236 | 271 | 297 | 331 | 317 | 304
260 | 281 | 283 | 317 | 312 | 287
263 | 280 | 201 | 307 | 316 | 299
239 | 241 | 260 | 281 | 272 | 254
241 | 250 | 267 | 301 | 295 | 282
ou6 | 269 | 289 | 311 | 335 | 297
234 | 245 | 252 | 263 | 285 | 260
991 | 254 | 284 | 313 | 327 | 305
a1 | 276 | 302 | 314 | 313 | 293
267 | 202 | 326 | 337 | 336 | 291
914 | 257 | 292 | 313 | 328 | 272

T day

1 post—partum
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Table 16

Ioxynil technical :

Group mean post-partum bodyweights of littering phase dams

by the oral route, in the rat

Teratogenicity study with littering phase,

THE EXPRESS -ébU:‘aT?UUND WITH

. Union Carbide
Agriculturaf Products (o, Inc.

ONSENT oF

with viable young

Group mean bodyweight (g) on days
Treatment Number ost—partum
2 of post—partum
Group animals
0 4 8 12 16 21
T 255 272 291 307 320 296
Control 21 @ |G | ey ] @
iiiiﬁiial L5 248 | 268 | 290 | 309 | 316 | 290
(4) 4) (&) (&) 4) (4)
35 mg/kg

Standard error in parenthesis

1 Excludes data from dam 56
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Joxynil technical : Teratogenicity study with littering phase,
by the oral route, in the rat

Table 17.1

Control : Mean pup bodyueights (¢)(littering phase) .

Mean pup bodyweights on days
Animal post-partun
number [
0 4 8 {12 |16 | 21
49 s 3| 9.1 [13.0 |1s.0 |26.1 | 381 C
50 5.5 | 8.2 |13.6 |20.9 |28.2 |39.0
s1 | ¥6.2 | 9.6 [15.4 |22.0 | 3015 |4L.1
52 | Te.6 |11.8 |20.4 |32.3 |43.4 |62.9
s3 | te.7 |10.5 [15.7 |22.1 |30.1 |41.6
54 5.6 | 8.3 [13.8 {22.2 [29.6 |356.1
55 5.8 | 9.6 |15.1 {22.0 {32.2 |37.4
156 | (8.0)| - | - - - -
57 6.0 110.0 [15.7 122.9 {30.3 |45.3
s | T6.4 [10.6 [16.9 |24.2 |32.9 |46.9
B so | Te.4 | 9.9 {16.9 |24.2 {32.9 [44.6
60 s.5 | 7.8 {10.6 |15.9 {20.8 |26.1
61 6.2 110.7 {17.2 {24.1 |31.6 [43.2 -
63 | ts.e | 8.4 |14.7 |22.4 |28.6 |39.2 =
66 | 5.8 ] 7.9 [13.6 {21.3 [29.6 [43.2 .
66 6.2 |10.8 |16.3 {22.9 [30.1 |4l.1
67 | Ts.7 1 8.1 |146.0 {22.0 |31.0 |43.8
69 | t6.5 | 9.4 {15.9 |23.9 |31.0 [40.6
70 s | 8.3 113.6 |20.5 |27.7 |36.6
71 6.0 [10.1 115.9 123.7 {30.6 }45.1
72 5.9 110.3 [17.5 | 23.7 |29.9 | 47.7 )
73 5.5 |10.6 [16.9 [24.5 | 32.2 | 48.9 |

T day 1 post-partuw

T an pups missing on day 2 post-partum, data not
included in gzroup mean pup Sodywesght cailculations
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Table 17.2 AgricuItul:z?lmgrozal;?tlgeco,, Ine
Ioxynil technical : Teratogeniciﬁy study with littering phase, .
by the oral route, in the rat
Ioxynil technical 35 mg/kg : Mean pup bodyweights (g)(littering phasc)
Mean pup bodyweights on days
Animal post-partum
number
0 4 8 12 16 21
74 6.5 [11.5 }{15.8 |23.3 | 30.7 | 44.0
75 | te.a | 9.6 |15.5 |22.9 |31.3 |43.8
76 | ts.9 | 8.3 |14.1 |21.6 |29.2 |37.2
77 7.0 |11.8 |17.2 | 25.2 |32.5 |49.5
78 | Ts.5 | 6.9 |11.1 ]17.1 |23.4 |30.1
79 6.0 | 9.8 {15.3 [23.6 {33.7 [49.1
80 6.1 [12.1 |19.2,]26.9 | 36.8 |53.2
81 6.4 |10.1 |15.3 [21.7 {29.6 |41.4
82 5.7 | 9.6 {15.8 [23.0 | 31.3 j46.1
83 5.6 | 9.0 |13.7 |19.9 | 26.2 [33.7
84 6.6 110.3 |17.8 | 24.1 | 32.7 | 43.0 .
85 5.5 | 9.4 |14.3 |21.3 |[28.7 |39.0 )
86 5.7 | 9.3 |14.8 {22.1 | 28.5 | 40.5
87 5.9 | 9.7 {15.6 {22.9 {30.6 |37.8
91 6.2 [11.1 |17.9 [25.6 | 33.7 | 45.3
92 5.7 1 9.2 |14.1 }20.9 {29.3 |40.6
94 7.4 {12.8 |19.2 |27.9 | 38.3 | 51.1
95 7.0 |13.% [ 19.3 |27.7 {37.5 |51.1
98 6.1 {11.3 [19.1 |27.4 | 35.7 | 48.1
T day 1 post-partum
L

out




ﬁﬂmﬁmmjﬁ\mﬂs REPORT
i lézéz/// RLY.

PAGLE 52 O6 gz

R.Tox.89

Table 18

Ioxynil technical : Teratogenicity study with littering phase,
by the oral route, in the rat

Group mean pup weight (g)

Number Day post-partum
Group of
litters| O 4 8 12 16 21

control |T 21 |s5.91 9.5 15.4]22.7]30.4 [42.3

Ioxynil

technicai 19 1e.2 10.3 {16.1 | 23.4 | 31.6 [43.4
35 mg/kg

1 Excludes data from litter 56

TRADE SECRET
NOT TO BE USED TO SUPPORT OTHER
REGISTRATIONS OF THIS COMPOUND WITHOUT
THE EXPRESS CONSENT OF
Union Carbide
Agricultural Products Co., Inc.
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Table 19.1 Agricultural Products Co., Inc.
Toxynil technical : Teratogenicity study with littering phasz2,
. . by the oral route, in the rat
Control : Individual litter weignts
Animal Litter weights (g) on days post-partum
numbex 0 % 8 12 16 21 ;
s . 49 69.0 | 117.8 | 170.1 | 246.0 | 339.9 | 495.4
50 22.0 1 107.0 | 176.6 | 271.5 | 366.7 | 506.6
51 | T73.9 | 115.1 | 169.8 | 242.3 | 335.4 | 452.4
52 | T33.0 | 59.2 | 102.2 | 161.3 | 217.1 314.5
53 |Teo.s | 94.7 | 141.6 | 198.6 | 270.9 } 374.2
st | 55.7 | 87.6 ] 137.6 | 221.5 | 296.0 | 361.3
55 sg.1 | 86.3 | 135.6 | 197.9 | 289.9 | 336.6
1 56 | (23.9) - - - - -
57 28.6 | 129.9 | 204.0 | 298.3 | 393.9 | 533.4
ss | Ts0.9 | 84.8 | 135.4 | 193.2 | 262.9 | 375.3
. 5o | Tsiis | 79.1 | 134.8 | 193.5 | 263.2 | 356.4
60 77.2 | 109.4 | 148.0 | 222.3 | 291.3 | 365.1
61 3.6 | 107.1 | 172.0 | 261.0 | 316.6 | 432.4 -
63 | Te7.5 | 100.8 | 176.3 | 268.3 | 343.1 | 470.5 z
1 64 52.1 | 63.4 | 103.7 | 170.6 | 236.7 | 345.9
1 66 62.2 | 108.0 | 163.4 | 229.3 | 301.2 | 410.6
67 | Tes.o | 72.7 | 126.2 | 198.0 | 279.0 | 394.5
6o | T78.4 | 113.3 | 190.8 | 286.2 | 372.1 | 4B6.9
70 o4.5 | 99.7 | 163.1 | 245.9 | 332.7 | 439.4
71 27.9 | 130.8 | 207.2 | 307.9 | 398.0 | 585.7
: 72 65.4 | 102.9 | 174.8 | 236.5 | 298.6 | 477.4
. 73 60.9 | 114.8 | 185.4 | 269.9 | 353.7 | 538.3
T day 1 post-partum
Tt an pups missigg on d;y 2 Eos:—par}um, data not included in
group mean licter weight calculations ’
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Ioxynil technical : Teratogenicity study with littering phase,

by the oral route, in the rat -

Table 19.2

Toxynil technical 35 mg/kg : Individual littér weights

Animal Litter weights (g) on days post-partum
number | g 4 8 12 | 16 21

74 78.1 | 137.4 | 190.1 | 279.7 | 368.2 | 527.5
75 t76.8 | 115.0 | 186.2 | 274.6 | 375.2 | 525.6
76 | Tes.2| o1.s | 155.5 |237.5 | 321.4 | 409.2
7. 70.2 | 117.8 | 171.6 | 252.2 | 325.0 | 494.7
78 t76.6 | 96.3 | 155.4 | 238.7 | 327.9 | 421.4
79 47.7| 78.6 | 122.0 | 188.7 | 270.1 | 393.0
80 48.5 1 96.5 | 153.4 | 215.1 | 294.3 | 425.3
81 70.9 | 111.4 | 168.2 | 238.6 | 325.5 | 454.9
82 62.7 1 105.7 | 173.3 | 253.1 | 343.8 | 507.2 '
83 72.9 | 117.4 | 177.6 | 259.2 | 340.5 | 438.2
B4 66.3 | 103.4 | 177.8 | 241.1 | 326.6 | 429.7
85 65.8 | 112.7 | 157.5 | 234.3 | 316.2 | 429.0-
86 57.3] 3.0 | 147.7 | 221.2 | 285.1 | 405.0
87 s8.7 | 87.3 | 140.5 | 206.1 | 275.0 | 339.9
91 37.4 | 55.3 | 89.4 | 128.2 | 168.4 | 226.7
92 62.6 | 101.2 | 155.4 | 230.4 | 321.8 | 446.2
94 4.4 1127.6 | 192.2 | 278.9 | 383.1 | 511.0
95 70.1 | 130.6 | 192.9 | 277.1 | 374.6 | 511.2
98 67.4 1 126.7 | 210.6 | 301.5 | 392.5 | 528.6

1 day 1 post-partum
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Table 20 Agricultural Products Co., Inc,

Ioxynil technical : Teratogenicity study with littering phase,

by the oral route, in the rat

Group mean litter weight (g)

Number Day post—partum
Group of -
litters 0 4 8 12 16 21
Control 121 63.8 | 99.3 | 158.3 |233.3 | 312.3{ 433.7
Toxynil
technical 19 64.7 1105.4 | 164.1 | 239.8 |322.9] 443.4
35 mg/kg

t Excludes data from litter 56
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Union Carbide
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Toxynil technical : Teratogenicity study with littering phase,
by the oral route, in the rat

Foeral and weanling cbservations.

Incidznce of hydroureter and supernumerarv l4th ribs

Phase of study Teratoloay Ituering
Dose level (mg/kgz) Control 35 [Conirel 33
Number of pups examined 210 163 220 197
Bilateral hydroureter 1 3% - -
%4 vilateral hydrourster 0.5 14.3 - -
Bilateral l4th rib, ossification normal 0 2 2
% bilateral l&4cth vib, ossification normal 1.2 1.0
Bilateral l4th rib, ossification reduced 8 XZE 7 “§§
% bilateral l4th rib, ossification reduced 3.8 25.0 3.2 ZQ.AJ
Unilateral left l4th rib, ossification normal 1 0 0
% unilateral left 14th rib; ossification normal 0.6 0
Unilateral left l4th rib, ossificaticn reduced 11 “19 10 "35 |
)
% unilateral left l4th rib, ossification reduced 5.2 11.3 4.5 12.7%
Unilateral right l4tn rib, ossification normal 0 -0 1 !
. . P . .
% unilateral right l4th rib, ossification normal o} 0.5
= i
Unilateral right 14th rib, ossification reduced 2 6 b] 13 i
%Z unilateral right l4th rib, ossification reduced 1.0 3.6 2.3 6.6 !
Bilateral l4th rib, left ossification reduced, right normal 0 1 1 3
cssification . |
. . . . . i
14 ’ acq £3 A
Z bx;agera}_}ath.rlb, left ossification reduced, right 0 0.6 0.5 1.5 |
normal ossification
Bilateral l4th rib, right ossification reduced, left normal 0 * A 1 2 %
ossification - !
- , . . ce- . .
Z b1latera}_?4th'r1b, right ossification reduced, left 0 2.4 0.5 1.5
normal ossification - ;
Total supernumerary l4th ribs 21 75 24 35
% toral superaumerary l4th ribs 10.0 44,6 10.9 43.2

Statistical znalysis perfcormed on a per litter basis

* pa0.05 *% p<0.01 *wi pe0.001

el

HOUT
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Table 25 _ Union Carbide
Agricultural Products Co., Inc.
Ioxynil technical : Teratogenicity study with littering phase,
by the oral voute, in the rat
Summary of Tables 23 and 24 (combining teratology and
littering phase data) ’
) | Ioxynil
: Control | technical
- . 35 mg/kg (jf

Total number of pups V 430 365
Bilateral l4th ribs, ossification normal .. . 0 ‘ 4
% bilateral l4th ribs, ossification normai 0 1.1
Bilateral l4th rits, ossification reduced . 15 ***90
% bilateral l4th ribs, ossification reduced 3.5 24.7
Unilateral left l4th rib , ossification normal 0 1
% unilateral left l4th rib, ossification normal - 0 0.3 |
Unilateral left l4th rib, ossification reduced . 21 *% 44
¢ unilateral left l4th rib, ossification reduceduﬂ 4.9 12.1
Unilateral right l4th rib, ossification normal 0 1
% unilateral right l4th rib, ossification normal 0 - 0.3
Unilateral right }ﬁ}h rib, ossification reduced 7 * 19 ;
% unilateral right léath rib, ossification reduced 1.6 5.2
Bilateral 1l4th ribs, left ossification reduced, 1 4

right ossification normal
A bi1§tera1 1&t§ ribs, left ossification reduced, 0.2 1.1

right ossification normal
Bilateral 14Fh ribs, right-ossification reduced, 1 * 7

left ossification normal
%Z bilateral }AFh ribs, right ossification reduced, 0.2 1.9

left ossification normal
Total supernumerary ribs - 45 110
% supernumérary ribs ' 10.5 46.6

* p<0.05 ** p<0.01 ¥k pe0.001
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Fig 1
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loxynil technical : Teratogenicity study with littering phase,
" by the orsl route, in the rat .

Croup wean bodyweights of teratology phase dams vith viable young °~

Control

35 ng/kg io.x;rnlll tochnical

TRADE SECRET

P ~ NOT TO BE USED TO SUPPORT OTHER
. REGISTRATIONS OF THIS COMPOUND WITHOU
) : THE EXPRESS CONSENT OF

Union Carbide
Agricultural Products Co., Ing. -

5 8 11 14 18 22

Days post-coitum
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Fig 2
loxynil technical : Terstogenicity study with littering phase,
by the oral route, in the rat .
Group wean bodyweight gain days 5 to 22 post-coitum of
teratology phase dams with viable young
Meen bodyweight
gain (g).
Control
------- 35 mg/kg foxynil technical.
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Fig 3.1

loxynil technical : :
7 by the oral route, 1n the rat

Teratogenicity study with littering phase,

Pup development - surface righting reflex

represents one litter

Control

TRADE SECRET

NOT TO BE USED TO SUPPORT OTHER
REGISTRATIONS OF THIS COMPOUND WITHOUT

THE EXPRESS CONSENT OF

Union Carbide
Agricultural Products Co., Inc.

-Joxynil technical 35 ng/kg

Number of litters in group
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Fig 3.2
Toxynil technical : Teratogenicity study with littering phase,
by the oral route, in the rat
Pup development - pinna unfolding
represents one litter ..

Control

TRADE SECRET
. NOT TO BE USED TO SUPPORT QTH
REGISTRATIONS OF THIS COMPOUND W
THE EXPRESS CONSENT OF

Union Carbide
Agricultural Products Co., Inc.

Joxynil technical

Number of litters in group

35 ng/xg
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Fig 3.3

Ioxynil technical : Teratogenicity study with littering ptase,
by the oral route, in the rat

Pup development - hair growth (1st coat)

representa one litter

Control

TRADE SECRET
~ NOT TO BE USED TO SUPPORT OTHER
—_— REGISTRATIONS OF THIS COMPOUND WITHOU'
—_— . THE EXPRESS CONSENT OF

Union Carbide
Agricultural Products Co., Inc,

Toxynil technical 35 ng/kg

Number of litters in group
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Number of litters in group

Fig 3.4

Ioxynil technical :
by the oral route, in the rat

Teratogenicity study with littering phease,

Pup develop.:at = eruption of upper incisers

represents one litter

Control

TRADE SECRET

NOT TO BE USED TO SUPPORT} OTHER

REGISTRATIONS OF THIS COMPOUND WITH(

THE EXPRESS CONSENT QF

Union Carbide
Agriceltural Products Co., Ipe.

Toxynil technical 35 ng/kg
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Fig 3.5

loxynil technical :

Pup development - eruption of lower incisors

Teratogenicity study with littering phase,
by the orel route, in the rat :

Control

represents one litter

TRADE SECRET

NOT TO BE USED TO SUPPORT (

_REGISTRATIONS OF THIS COMPOUND

THE EXPRESS CONSENT OF

Union Carbide

Number of litters in group

Toxynil technical 35 ng/kg

8 9 10
Tay post partus

n 12 13 14

Agricultural Products Co., Ing.
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Fig 3.6

Toxynil technical :

Teratogenicity study with litteriug phase,
by the oral route, in the rat

Pup development - startle response

Contrel

represents one licter

e
e .

TRADE SECRET

NOT TO BE USED TO SUPPORT OTHER

REGISTRATIONS OF THIS COMPOUND WITH

THE EXPRESS CONSENT OF

Union Carbide

Agricultural Products Co., Inc.

Number of litters in group

Toxynil technical 35 mg/:g

<

T T

)

11 12 13

testing period

T T T T
14 15 16 17

Day post partun
1 one pup (litter 94) did not give a full startle response throughout the
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Number of litters in group

Fig 3.7

loxynil technical : Teratogenicity study with littering phase,
by the oral route, in the rat

Pup developme;‘nt - eye opening

represents one litter

Control

TRADE SECRET

__NOT T0 BE USED TO SUPPORT OTHER '
REGISTRATIONS OF THIS COMPOUND WITHOUT
THE EXPRESS CONSENT OF
Union Carbide
Agricultural Products Co., Inc.

Toxynil technicel 35 ma/kg

T T 1 ¥ L] ] ¥

1n 12 13 14 15 16 17

Day post partum
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Fig 3.8

loxynil technical : Teratogenicity study with littering phese,
by the oral route, in the rat

Pup development ~ hair growth (2nd caat)

represents one litter

Control

TRADE SECRET

NOT TO BE USED TO SUPPORT OTHER

REGISTRATIONS OF. THIS COMPOUND WITHOPT

THE EXPRESS CONSENT OF
Union Carbide

Agricuttural Products Co., Inc.

e,

Toxynil technical 35 mg/kg

Number of litters in group
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Number of litters in group

Fig 1.9

loxynil technical : Teratogenicity study with littering phase,
by the oral route, in the rat

Pup development - air righting reflex

represents one litter

Control

TRADE SECRET
NOT TO BE USED TO SUPPORT OTHER
REGISTRATIONS OF THIS COMPOUND WITHO
THE EXPRESS CONSENT OF
Union Carbide
Agricultural Products Co., Inc.

Joxymil technical 35 mg/kg
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1 13 14 15 16 17 18 19 20 21
Day post partum
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Signature: : W
Name: G.P. Cobping
Qualification: H.N.D,
Appointment: Reproductive Toxicology Unit Head

Work carricd outat:  May & Baker Ltd., Dagenham, Essex

Da[e: pra A Q(A"{M /?’J’/

TRADE SECRET

NOT TO BE USED TO SUPPORT OTHER
REGISTRATIONS OF THIS COMPOUND WITHOUT
THE EXPRESS CONSENT OF
Union Carbide

Agricuftural Products Co., Inc. .
Signature: /{7(%{/,/‘,‘,;——7 .
N;mc: “tichael Parry James
Qualification:: B.V.Sc., Ph.D., M.R.C.V.S.
Appointment: Lecturer in Veterinary Pathology
Work carried out at: Comparative Pathology Laboratory,
University of Bristol Eéi}

Date: 27%&4/@-‘ /;Y/’ ' . /
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QUALITY ASSURANCE COMPLIANCE

Joxynil technical : Teratogenicity study with littering phase,
by the oral route, in the rat '

The study reported here was inspected on the following dates:
26 and 27 February 1981
4, 6, 12, 19, 20 and 30 March 1981
6, 8, 14 ;nd 24 April 1981 -

12 May 1981

The findings of these inspections were reported to the Line Managers
on 30 March 1981 and 9 June 1981. )

The report was audited by the Quality Assurance Unit, being completed
on 16 October 1981, and has been found to describe accurately the methods

and S.0.P.'s used. The results 2lso accurately reflect the raw data
" from the study.

QU il

D.L. Colinese
Quality Assurance Unit

Dated : 16 October 1981

TRADE SECRET

NOT TO BE USED TO SUPPORT OTHER
REGISTRATIONS OF THIS COMPOUND WITHOUT
THE EXPRESS CONSENT OF
Union Carbide
Agricultural Products Co., Inc.
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APPENDIX 1

Ioxynil technical : Teratogenicity study with 11tter1ng phase,
by the oral route, in the rat

% Mayé& Baker Lid
/ I’(C [ Norwich NRS AP
Telegrams: Bismuth Honeach

Pharmaceulical and Chemical Manufacturers Tetex: Nonwich 87752
Telephone: (0003) 47373

Qur ref: CIB/G Your ref: Date: T.1.61.

ANALYTICAL REPORT

JOXYNIL TECKNICAL (paMp)

Sampliet H.1302 Ratch No.: Li 1024
ADpearance 4 very slightly brownish-oream powder.
Odour S1ight.

Solution 8) 4 aolution of § g. in & cixture of 20 ml. K. sodiua
hyéroxide e.ud }0 m)l. water is complete and almomst bright.

b) A 5% solution o!‘ the Gried material in acetone is ccmplete.
Yelting Point 209*C detersined on the dried material,

Inorganic Helides 0.03% as Cl.

Sulphated Ash 0.1%.
loss cn Drying 10.65% at 105°C.,
Related Impurities 1.5% w/v total, with reference to the dried material.
Assav %) Fased on Iodine t 100,15 calculated with refersnce to the
dried material.
b) By G.Co ¢ 99,1% calculated with reference to the

dried material,

Minesral Acid Content

Negligible,
TRADE SECRET
OTHER /5
NOT TO BE USED TO SUPPORT Yo
REG\STRATlONS OF THIS COMPOUND WITHOUT et -/ﬁ’/"*n//'“ :
THE EXPRESS CONSENT OF C.3, Basshan, C.Carmy MRS/ Cep -

Anelvtical Conirel, Neorwich,

Union Carbide
Agricultural Products Co., Inc.

X

Registared in L or con humber S3021 Reg siered Oft.ce Dagarram Exaex AMIC ™S t? A memher of he Rhi&ne-Pouienc GTus ot Comiates
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APPENDIX TI1

Iéxynil technical : Teratogenicity study with littering phase,

¢, . Recelved on_.__.Bth Jenuary, 1981
. Marked___Yarked 1O

P

by the oral route, in the rat

Dr. BERNARD DYER end PARTNERS (1943) Ltd.

DwmacTons. -

DR J. K. HAMENCE, 0.0.5- Kaasmua. F.A6C TFLEAHONE_D1-838 8234,
P B HALL ¥ .Cafu.A. 7000

ELEGHAPHIC ADDRESE_SERNGYEs, LONDON, £.C 9
J A POTTER, St P.0.88 et SRUEIEs =
CABLEGRAMS _MEANDYER, LONDON

TELFX_LCNDOON 20004/MOND KEF 2033,

Analptiral Leboratorp,

PEEK HOUSE,
20, EASTCHEAP,

LONDON, EC3M 1EL  2nd Febriary, 1981

Result of Analpsis 129

Of a Sample of __Bawdust

Sent on Account of. Sawdunt Marketing Co. L

»l

DI0LATIN eveersassenvees lese than 0.2 parts per million

- Pentaéhlorophenol ...... lece thon 0.5 parts per millicn

for and on behaif of
BEWAR’TNERS (:948) Lid.
TRADE SECRET

NOT TO BE USED TO SUPPORT OTHER
REGISTRATIONS OF THIS COMPOUND WITHOU
THE £XPRESS CONSENT OF
Union Carbide
Agricultiiral Products Co., Inc
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APPENDIX III

lexynil technical :

by the or
4

on
gl

THE CHRISTOPHER HILL GROUP LILAITED
P.0.10% 6, AGRARIAN HOUSE,
TCLEMMGNE: POOLE (02012) 70561, TELEX: 41135

ASSAYED AT THE LONRD RANK RESEARCH CENTRE, HIGH WYCO AL

NAME

Teratogenicity study with littering phase,

1 el

J/J\~-...| I/l‘.\/k;.l‘ 3

al route, in the rat

TRADE SECRET

NOT TO BE USED TO SUPPORT-OTHER
ky REGISTRATIONS OF THIS COMPOUND WITH
THE EXPRESS CONSENT OF
Union Carbide
_ Agricultural Products Co., Inc.

ATy D

CASTLE STREET, FOOLE, OLRSLT, BHAS VIL (REGISTENED OF FIZE)

" EXTLEMNDED ANALYSIS SERVICE

-

May & Baker_limited

CERTIFICATE OF AUALYS!IS - DIETS

Pioduclion Details

Reporting of Kesults

Ut

3 Dsich Kot SyD 105 Crnificate Number LEAID! 307 B
( . ’::\ [roduct: CRI) Date Reporicd 18th_Decembhor. IS8
. _. . s Date of Manulaciure: 2nd Dccember, 1650 Analyst Reposting sSiae M. Pocon
. .
- _ ) P RESULTS BY ANALYSIS
< .
v CONTANINANTS
. : ’ . Total Viable Count {3GC) 3_0_\-103 clulg
§ Lesophilic Spores 100 cfufo
% Ssimonella in 507 N rbsent
Coliforms Less than 3 W:Pil/ig
: Faecal Coliforms Less then 3 MPNIg
. ; ”
" Asesenic " 0.26 mg'kg Totat DT Less than 0.02 mah
\ o Cadmium* 0.05 me'kg Dicldrin Less than 0.0) meh
S, Y I} M -
Lead 0.3 ma'kg Lindane Less than 0.Ci me ™
: “‘Meicory 0.01 mg/kg Heptachior less then 0.0 mo’;
i
Selenium ©.18 my/kg A2'athion L.ess than 0.05 [
i Nitrate 2 mgko Total P.C.S's Less than 0.1 g
. it 4R
: Nitrite 0.5 mg'kg
E Total Allatonins Less than 5. ey
il !
_ Signed . {LANGOLNL /. VAL ES e Y G IS P
LT
Civaghicd Uy Q(lfxw.\vr_ e {1l r.
—
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APPENDIX III (continued)

Ioxynil technical : Teratogenicity study with littering phase

by the oral route, in the rat
- "o L o N I .: v oid
\\_// ‘ (,4’ { .!‘/;(Jbl.i[/'l‘.'.J'\ilel ¥

7

THE CHIUSTOPHER HILL GROUP LIMITED
P.0.COX 6, AGRARIAN 11OUSE, C2STLE STREET, POOLE, DIASLT, EH15 ML {REGISTERED OF FICE)
TELEPHONE: POOLE (D20°3) 70561, TELEX: 41135 .

- .

. EXTENCED ANALYCIS SERWVICE
ASSAYED AT THE LORD RANK RISEARCH CINTRE, HISH WYCOWMBL

JHAME

May % Baker Limiteo

CERTIFICATE OF LNALYSIS — DIETS

P:oduction Details

Reporting of Resulis

RESULTS BYJANALYSIS

Rogisres b in [etond N2, 3200

Batch No: suR .09 Certifwate Numbscr Treasol 307
BRGNS B -2 sl 304

N Product: ) CaMX Dzte Repotied 38Lh NDecembar, 1QEC
L l Date of hianulaciuic: | 2nd December, 1960 Analyst Reporting — |Miss M. Bacoun ]

NUTRIENTS

Moisture 9.0 % '
. Crude Ol 1.5 %
Crude Protein 18.8 %
Crude Fibre 2.1 ';
Ash 4.9 *
fhosphorus .66 b
Chioiice .51 %
Calcium ¢.77 %
TRADE SECRET e
NOT TO BE USED TO SUPPORT OTHER  sedium 0.26 %
REGISTRATIONS OF THIS COMPOUND WITHOUP v 0.72 %
THE EXPRESS CONSENT OF Zinz 3g  meks
Union Carbide Mzngen=s 6o s
Agricuttural Products Co., Inc. Sopper 13 mits
fron 140 mziky
T rme s
Vitamin C Ivhare 20ded) o mgf.;—g

Massandd Lo
Szmed L ILEASC vl e e Analyst figgeor i
; _ T _
Chesked Ty o i {\\ /Z/Cz,_ IO STer e T e
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TRADE SECRET

NOT TO BE ysep TO SUPPORT oTH

APPENDIX 1V

REGISTRATIONS OE-THIS

DARIOAL
TCUTRTHINT

‘ THE EXPRESS CONSENT oF
Union Carbide

Ioxynil technical : Teratogenicity study with 12 qﬁgyﬂﬁg’ﬁﬁﬂg%%CO"lna
: by the oral route, in the rat

Dr. BERNARD DYER and PARTNERS (1948) Ltd.

‘Diazcroas. B .
, DR .J. M. HAMENCE, 0.8.8., M.Cugn.A., P.R.6C. JELEPHOUL—O1-62¢ 234,

L P S HALL, MCheu.Ae P0G
. JYLEGRANHIC NDHESS—-BFANOYER NDON
2. A POTTER, M.Crex.an LRSS 1l nees o ANDON, €.C.3,

CANLEURAMS-HESHDYLR, LONDON.
YTLLEX~LONDON 28804/MONGD REF 2932

Analptical Laborstory,

PEEK HOUSE,
20, EASTCHEAP,

LONDON, EC3M 1EL 12th March 1961

" Result of Analpsis 480

{"'\

Of a Sample of. Water

Sent on Account of . May _and Baker Ltd,

Received on___26th January 19861

Marked_ From K5 and L4 Toxicology Unit D47 Bullding Expt Nos .
817004 817/€03 and 80/155 0¢,01.81

1
-

Sealed . Unsealed

PLRTS PER MILITON

Lesd .. “s . .e .e less than 0.01

Copper .e .. .o .e .e less than  0.01 -
) Zinc .. .s . .o .s .o .e .e 0.24
N Cedmium .e ee T we .o .e less than 0.01
Hercury .e .e .e . .e less than 0.01
Arsenic .o .o .e .e .e less than 0.01
Selenium .e .e . . .o less than 0.001

Aflatoxin B1 .o .e .e .e less than 0.0001
Bs Gq & Gp .. .o ee less than  0.0001

Total DDT (DDE, DDT, TDE) .. «e less than  0.001
Dieldrin .e .o .e .s .e less than 0.001

Lindane .o .e .o .o .« less then 0,001
Heptechlor .. .o .o .e .c less then 0.001
Malathion .. .e .o .e .s -less then  0.001
B Polychlorinated Biphenyls .. . less than 0.001

For and on behalf of

Dr. BERNARD D ‘9/3nd EARTNERS’(_I948) Ltd.

Form A3 3 : _//'/

THOUT
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> 4 r& UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
i g WASHINGTON, D.C. 20460

Glenn S. Simon, Ph.D., DABT
Director of Toxicology
Rhdne-Poulenc o, PESTK

P.O. Box 12014 OXC SUBSTARGES
TOXIC SUBSTANCE
2 T.W. Alexander Drive -
Research Triangle Park, North Carolina 27709
APR 0 6 1995

EPA acknowledges the receipt of information submitted by
your organization under Section 8(e) of the Toxic Substances
Control Act (TSCA). For your reference, copies of the first
page(s) of your submission(s) are enclosed and display the TSCA
§8 (e) Document Control Number (e.g., 8EHQ-00-0000) assigned by
EPA to your submission(s).

hen subm oOwW=—up 9 1pplepenta nforma and refer
to the reverse side of this page for “EPA Information Requests" .

*)ii [ 144 -

All TSCA 8(e) submissions are placed in the public files
unless confidentiality is claimed according to the procedures
outlined in Part X of EPA's TSCA §8(e) policy statement (43 FR
11110, March 16, 1978). confidential submissions received »
pursuant to the TSCA §8(e) Compliance Audit Program (CAP) should
. already contain information supporting confidentiality claims.

- This information is required and should be submitted if not done
so previously. To substantiate claims, submit responses to the
questions in the enclosure "Support Information for Confiden-
tiality Claims". This same enclosure is used to support
confidentiality claims for non-CAP submissions.

Please address any further correspondence with the.Agénéy
related to this TSCA 8(e) submission to: :

) )
4

Document Processing Center (7407) A
Attn: TSCA Section 8(e) Coordinator 1

Ooffice of Pollution Prevention and Toxics " ret
U.S. Environmental Protection Agenty . W
Washington, D.C. 20460-0001 "' .,

1
£y . “

EPA looks forward to continued cooperatidh witﬁ'your
organization in its ongoing efforts to evaluate and manage
potential risks posed by chemicals to health and the environment.

Sincerely,
' T R. O'B
Enclosure ':Z-GSCiGqu Rigk Analysi:yBganch

Recycled/Recyciabie
@9 Printed with Soy/Canola ink on paper that

containg at ieast 50% recycied fiber




Triage of 8(e) Submissions

Date sent to triage: / 7// &j// 7{ NON-CAP
Submission number: / 25,75/4 TSCA Inventory:

Study type (circle appropriate):
Group 1 - Dick Clements (1 copy total)
ECO AQUATO
Group 2 - Ernie Falke (1 copy total)
ATOX SBTOX SEN w/NEUR
Group 3 - Elizabeth Margosches (1 copy each)
STOX CTOX EPI RTOX GTOX

STOX/ONCO CTOX/ONCO IMMUNO CYT0 NEUR

Other (FATE, EXPO, MET, etc.):

Notes:

THIS 1S THE ORIGINAL 8(e) SUBMISSION; PLEASE REFILE AFTER TRIAGE DATABASE ENTRY

For Contractor Use Only

Notes:

entire documem@ 1 2 pages ZL Z pages _ /. é&)

N/ Y/ 1//8
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