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PESTICICES AND TOXIC SUBSTANCES

SUBJECT: Experimental Use Permit (634U-EUP-RN) and Temporary Tolerance Petition
(4G3156) for HUE 39866. Accession Nos. 0729¢1-6, 072979.
CASWELL #5801

T0: Richard Mountfort (23)
Registration Division (T7S-767)

FROM:  ©. Stephen Saunders Jr., Ph.D. T SHap hoe Sander /6.,
Toxicologist, Section Vv t‘ v/85
TOX/HED (TS-769) /16/8

THRU : Laurence D. Chitlik, DABT o@(/ <
Head, Section V ’ 171117 %

TOX/HED  (TS-769)

and /
Theodore M. Farber, Ph.D. ({19

Chief, Toxicology Branch W
Hazard Evaluation Division (TS-769)

Chemical: HOE 39866; Monoammonium Lz-amino-4-(hydroxymethy1phosphinyl)butanoate}

Action Requested

Review studies submitted in support of an Experimental Use Permit (834C-
EUP-RN) and temporary tolerance (4G3156) for tne new chemical HOE 39866. A
temporary tolerance of 0.02 ppm of the parent compound and its metabolite 3-
methylphosphinicopropionic acid on soybean seeds was requested, in conjuncticn
with a request for an experimental use permit to assess the efficacy of the
chemical in the control of grasses and broadleaf weeds for non-crop, homeowne-,
nonbearing tree and vine crops, and soypean crop uses.,

Recommendations

1. Experimental Use Permit: (a) Non-crop- The test chemical possesses a
moderate hazard for acute toxicity (Category II) based on primary eye irritatian
and acute dermal toxicity of the water-soluble formulation. Because of an un-
resolved teratology issue, the risk to female applicators of child-bearing
age cannot be evaluated at present.

1.(b) Homeowner- The stated purpose of an ZUP is to assess the efficacy
of a test chemical under controlled, experimental conditions. There is no
information to be gained from a domestic use that could not be obtained from
a test pilot under well-controiled conditions, with less opportunity for acci-
dental exposure to humans or domestic animals.
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1.(c) Non-bearing tree and vine crops- Residue Chemistry Branch has dezer-
mined that a tolerance of 0.02 ppm for the crops that result from this use s
appropriate. The fate of these crops, other than a statement that they would
not be harvested during the 1985 growing season, was not disclosed. Therefore,
a crop-destruct restriction for this proposed use is appropriate. As noted in
the RCB memorandum of 1/2/85, a restriction against feeding or grazing of
treated cover crops is appropriate. As noted in 1(a), the risk to female
applicators of child-bearing age cannot be evaluated at present,

1.(d) Soybean crops- A temporary tolerance for this crop was requested at
the limit of detection, 0.02 ppm. This proposed tolerance would result in a
Theoretical Maximum Residue Contribution of 0.007 ug/kg/day, averaged for the
entire population, which is 3.4% of the Acceptable Daily Intake based on a NOEL
of 8 ppm from the 90-day rat feeding study (see attached printout). The highest
dietary exposure would occur in non-nursing infants, who would recaive a dose
of 0.033 ug/kg/day, equivaleat to 15.3% of the ADI.

Because of the unresolved issue of the teratogenic potential of the test
compound, a margin-of-safety (MOS) for this use was calculated using the “worst
case” of a positive teratogen with a NOEL for this effect of 2.24 mg/kg/ day.
It should be recognized, however, that a final assessment of the taratogenic
potential of the test compound will not be completed until additional data are
submitted (see reviews, pages 48 to 56). It is quite possible that after sus-
mission of the requested data, Toxicology Branch will conclude that no terats-
genic potential exists.

The daily dose of HOE 39866 due to consumption of soybeans by females, zs
determined under the Tolerance Assessment System, was calculated %o be 0.07
ug/kg/day. This value provides a MOS of:

MOS = NOEL = 2.24 mg/kg/day = 3.2 x 104
Exposure U.37 ug/kg/day

Alternatively, if cne assumes that 3 pregnant woman consumed 6 ounces/day of
soybeans, the MOS would be:

6 oz. = 170.1 g x 0.02 ug/g = 3.4 ug HOE, divide by 60 kg average >ody weigh=

= 3.4 ug - 0.06 ug/kg, therefore the MOS = 2,24 mg§k9£daz = 3.7 x 104
0 kg 0.06 ug/kg/day :

Therefore, even assuming a “worst case" positive teratogenic response, the r<sk
to pregnant women due to dietary exposure to HOE 39866 on soybeans is negligzole,
The risk to female applicators of cnild-bearing age cannot be fully avaluatec at
present. As noted in the RCB memorandum of 1/2/85, a restriction against fesaing
or grazing of treated srybean forage is appropriate. i

Because of the structurai simiiarity of the test article to the aming ac-4
glutamate, numerous questions remain regarding the potential of the test article
to cause subtle chronic effects due <0 interference with endogenous >icchemiczi
processes (see "Discussion"), Therafore, additional data are necessary befcra
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Recommendations {con't)

tolerances above the limit of detection can be supported. Specifically, the
effect of the test article on other biochemical processes which involve glutamiz
acid should be experimentally assessed (see “Discussion”*).

1.(e) iInerts have been cleared (IC #148, review of David L. Ritter 7/67/84).

DER Summary

Study Type (#) Core-Classification
Acute oral- male rat (537/80) Minimum
Acute oral- female rat (588/80) Minimum
Acute oral- male mice (547/30) Minimum
Acute oral- female mice (546/80) Minimum
Acute dermal- male rat (495/82) Minimum
Acute dermal- female rat (496/82) Minimum
Acute inhalation- rat (564/82) Supplementary
Primary eye irritation- rabbit (476/82) Guideline
Primary skin irritation- rabbit (476/82) Guideline
Skin sensitization- rabbit (83.0701) Guideline
Mutagenicity- reverse mut. (56/78) Unacceptable
Mutagenicity- reverse mut. (NRI §1-7359) Acceptable
Mutagenicity- Primary DNA (NRI 81-7359) Acceptable
Mutagenicity- mouse micronucleus (83.0165) Inconclusive
2-week feeding- rat (NRI 81-7850) Supplementary
13-week feeding- rat (NRI 81-7860) Guidaline
90-day feeding- dog (V 82.318/201720) Guideline
Teratology- rat (545/80) Suppiementary
Teratology- rat (570/82) Supplementary
Metabolism- rat (321/82) Supplementary
Metabolism- rat (01-L42-0400-83) Supplementary
Antidote- rat (83.2625) Acceptable
Acute oral (WSL)- male rat (755/81) Minimum
Acute oral (WSL)- female rat (756/81) Minimum
Acute dermal (WSL)- female rat (760/81) Supplementary
Acute inhalation (WSL)- rat (5/82) Guideline
Primary eye irritation (WSL)- rabbit {166/82) Mi nimum
Primary skin irritation (WSL)- rabbit (166/82) Minimum

l. The oral LDgg in male rats (study #587/80) is 2.0 g/kg with a 95% =.:.
of 1.6-2.49 g/kg. These values correspond to Toxicity Category III (0.5 to
5.0 g/kg). The study was classified as Core-Minimum data wnen combined witn
the data for males (stuay #588/80). i

2. The oral LDUgy in female rats (study #588/80) is 1.62 q/kg with a 953
C.i. of 1,19-1.74 g/kg. These values correspond to Toxicity Category III (0.3
to 5.0 g/kg). The study was classified as Core-Minimum data when combined w-:<h
the data for males (stuay #587/80).
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3. The oral LD5g in male mice (study #547/80) is 431 mg/kg with a 95%
c.i. of 337-533 mg/kg. These values correspond to Toxicity Category II (50
to 500 mg/kg). The study was classified as Core-Minimum data when combined
with data for females (study #546/80).

4. The oral LDgg in female mice (studyv #546/80) is 416 mg/kg with a 95%
C.i. of 345-498 mg/kg. These values correspond to Toxicity Category II (50
to 500 mg/kg). The study was classified as Core-Minimum data when combined
with data for males (study #547/80).

5. The oral LD5g in male and female dogs (study #543/80) is between
200 and 400 mg/kg, the only doses tested. The study was classified as Core-
Sugglementarz data since an insufficient number of animals was studied For
calculation of the LDyy.

6. The dermal LDsg in male rats (study #495/82) is >4.0 g/kg. This
value corresponds to Toxicity Category 1II (0.5 to 5.0 g/kg). Although an
exact dermal LDgg was not calculated, Agency guidelines allow limit testing
at 2.0 g/kg. The study was classified as Core-Minimum data when combined with
the data for females (study #496/82).

7. The dermal LDsg in female rats (study #496/82) is >4.0 g/kg. This
value corresponds to Toxicity Category III (0.5 to 5.0 g/kg). Agency guide-
lines allow limit testing at 2.0 g/kg provided that no mortalities are observed.,
Although an insufficient number of doses was tested to determine an LDgg in
female rats, when combined with the data for males (study #495/80), this study
was classified as Core-Minimum data

8. The LC5g in rats (study #564/82) was not calculated because an insuf-
ficient number of doses was studied. The Registrant submittad a letter stating
that higher doses could not be attained for “physical reasons“. Toxicology
Branch does not consider the submitted “explanation® adequate, particularly
since an LC5y was calculated with the water-soluble formulation. Since tie
test compound is a "white powder", the Registrant may wish to consider testing
the undiluted powder. The highest concentration studied in the present stugdy,
0.62 mg/L, caused death in 2/6 male and 1/6 female rats after 4 hours, whicn
suggests that the LCgg i near this value, which corresponds to Toxicity
Category II {0.2 to 2.0 mg/L). The study was classified as Core-Supplementary
data. )

9. The primary eye and skin irritation study (#476/82) revealed slignt
irritation to the eyes and skin that was reversible by 72 hours. The aye
effects correspond to Toxicity Category III, and the skin effects correspond %o
Toxicity Category IV. Both studies were classified as Core-Guideline d%ta.

10. The skin sensitization study (#83.0701) demonstrated that the test
compound is not a sensitizer. The data were classified as Core-Guideline.

11. The mutagenicity requirements for gene mutation and primary DNA damage
sere satisfied, whereas that for chromosomal abberations was not. Two gene
mutation studies were submitted. Study #56/78 was classified as Unacceptable

{con't)
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11. (con't) because no rationale for the selection of doses was presented,
and the 40% liquid concentrate rather than the technical grade of active ingre-
dient was the test material in this study. Study #NRI 81-7359 assessed DNA
damage and gene mutation effects in a single report. The study was negative
for both effects, and was classified as Acceptable. The mouse micronucleus test
(study #83.0165) was classified as Inconclusgve because no evidence that the
test chemical reached the bone marrow in sufficient concentration to produce a
toxic effect was presented.

12. The two-week feeding study in rats (#NRI 8:-7850) was intended as a
range-finding study for the 90 day rat feeding study. After 2 weeks of treat-
ment, an LEL of 16 ppm and a NOEL of 8 ppm was established based on serum
chemistry effects. The study was classified as Core-Supplementary data.

13. The 13-week feeding study in rats (#NRI 81-7860) established an LEL
of 64 ppm and a NUEL of 8 ppm based on increased absolute and relative kidney
weights in males. The study was classified as Core-Guideline data.

14. The 90-day feeding study in dogs (#V 82,318/2C1720) establisned an L=L
of 64 ppm and a NUEL of 16 ppm based on decreased weight gain and decreased
absolute and relative thyroid weights in females. The study was classified as
Core-Guideline data.

15. Two rat teratology studies were submitted. In the first study (#545/80),
an apparent dose-related increase in the fetal and litter incidences of ailated
renal pelvis with hydroureter was noted at all dose levels. Frank maternal *oxi-
city as evidenced by vaginal bleeding with severe weight gain deficits was op-
served in dams at the mid and high doses of 50 and 250 mg/kg, nowever the data
were inadequate for determination of the extent of maternal toxicity in this
study. Apparently, none of the above effects were noted in the range-finding
study, which tested doses up to and including 250 mg/kg. No explanation for
the disparity in results between the range-finding study and the primary stucy
was offered by the investigators.

The second study (#570/82) failed to demonstrate any of these effects a:
the highest dose of 10 mg/kg.

Therefore, NOELs and LELs cannot be determined at this time. The study
report was inadequate. Numerous deficiencies in the submitted study report .
were noted, and a re-write of the final report is requested with several
additions (pl “Conclusions" of study reyi - .

When the requested data and report re-write have been submitted, a final
evaluation of these studies will be completed.

1
16. Two rat metabolism studies were submitted. Neither of the studies con-
forms to the 1982 Pesticide Assessment Guidelines for metabolism stucies, and '
if considered together only partially satisfy the data requirement for a rat
metabolism study. The first study (#321/83) identified the metabolic patnway
of HOE 39866 in females only after a single dose of 10 mg/kg by gavage. The
second study (#01-L42-0400-83) compared the kinetics of excreticn afzer a

{con't}
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16. (con't) single i.v. dose of 2 mg/kg with a single oral dose of 2 mg/kg.
Studies that must still be submitted are: (1) the effect of a minimally toxic
dose on excretion, metabolic profile, and tissue distribution in both males and
females; and (2) a study in which the effect of repeated doses of a low dose
(in this case 2 mg/kg) on excretion, metabolic profile, and tissue distribution
is assessed. Both studies are tentatively classified as Core-Supplementar
data. If additional studies are submitted to fulfill the missing requirements,
these studies can be upgraded. .

17. An antidote study (#83.0625) was submitted in which male and female
rats were given a lethal dose of the test article, an? the therapeutic efficacy
of phenobarbital was compared to that of atropine and pralidoxime. Phenobar-
bital proved to be an effective antidote, whereas atropine and pralidoxime had
no effect on lethality. The study was classified as Acceptable (no core guide-
lines have been established for this type of study).

18. The oral LDsg of the water-soluble formulation (WSL) in male rats
(study #755/81) was determined to be 2.98 g/kg, with a 95% c.i. of 2.46 -
3.63 g/kg. This value corresponds to Toxicity Category II1I. The study was
classified as Core-Minimum data when considered with the data for females
(study #756/817.

19. The oral LDgg of the water-soluble formulation (4SL) in female rats
(study #756/81) was determined to be 1.45 g/kg, with a 95% c.i. of 1.11-2.00 g9/%3.
This value corresponds to Toxicity Category III. The Study was classified as
Core-Minimum data when considered with the data for males (study #755/81).

20. The acute dermal LDgg of the WSL in females (study #760/81) was
determined to be 0.804 g/kg, with a 95% c.i. of 0.225~1.31 g/kg. This value
correspords to Toxicity Category II., The formulation is apparently more toxic
by the dermal route than the TGAI, since the unformulated product had a dermal
LDsg > 2 g/kg in female rats. Since only female rats were assessed in this
study, it is classified as Core-Supplementary data.

21. The acute injalation 4-hour LCsg of the WSL (study #5/82) was calcu-
lated to be 4170 mg/m3 (4.17 mg/L) of the formulation. This value corresponds
to Toxicity Category III, and the study was classified as Core-Guideline data.

22, The primary eye and skin irritation study (#166/82) demonstrated that
the WSL was more of an irritant than the TGAI. The PIS for skin irritation was
2.7, which corresponds to Toxicity Category III. This study was classified as
Core-Minimum data. The primary eye irritation study demonstrated reversible
irritation to the cornea, iris, and conjunctiva. These effects correspond to
Toxicity Category II, and the study was classified as Core-Minimum data.
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PADI Calculation

The Provisional Acceptable Daily Intake (PADI) was based on a NOEL of 8
ppm obtained in the 90-dav rat feeding study, which is equivalent to 0.40 mg/kg
(1 ppm = 0.05 mg/kg). Using a 2000-fold safety factor, the PADI of 0.20 ug/kg/
day {0.C002 mg/kg/day) is obtained, which correlates to an MPI of 0.012 ing/day
in a 60 kg adult. The proposed tolerance of 0.02 ppm on soybeans resylts in a
TMRC of 0.007 ug/kg/day (1.5 kg diet), which would occupy 3.4% of the PADI for
the entire population of the U.S. (calculated under the Tolerance Assessment
System). The highest potential exposure would occur in non-nursing infants fed
formula, who would receive a dose of 0.033 ug/kg/day, which would occupy about
16.3% of the PADI (see attached printout).

Under the “"old" tolerance system, average consumption of soybean products
would result in a TMRC that occupies 2.3% of the PADI (see attached printout).

-]
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Background

The EUP proposes to examine the efficacy of the test article in 4 uses:
(1) non-crop, (2) homeowner, (3) non-bearing vines and trees and (4) soybean
crop use. A total of 185 test sites will be studied, utilizing a maximum of
2,115 1bs a.i. over a maximum area of 1,043 acres. The geographical locations
of test sites were not disclosed. The EUP is requested for 1985 only. Sum-
maries of the proposed studies follow:

(1) Non-crop: Three aerial treatment studies will be conducted at an
application rate of 2.0 1b a.i./acre, on an area of 2 acres. Thirty-seven
ground treatment studies will be conducted at appiication rates of 1.5-2.0 lbs
a.1./acre. The areas to be treated are from 0.5 to 2.0 acres. A repeat appli-
cation after 4-6 weeks is proposed if necessary. The maximum total amount of
active ingredient to be used is 271 1bs, on a maximum total of 80 acres. The
types of areas to be treated include highway rights-of-way, airports, storage
yards, fencelines, etc. The geographical locations of test sites were not
disclosed.

(2) Homeowner: A total of 25 test sites will be studied, which will vary
in size from 0.1 to 0.5 acres. The rate of application is oroposed at 1.5 to
2.0 1bs. a.i./acre. A repeat applicatinn after 4-6 weeks 1s proposed if neces-
sary. The maximum amount of active ingredient to be used is 44 1bs, over a
maximum area of 12.5 acres. Only ground treatments will be used. The geo-
graphical locations of test sites were not disclosed.

(3) Non-bearing Tree and Vine Crops: The test will be conducted on non-
bearing orchards, groves and vineyards, and the crops of stone fruits, citrus
fruits, pome fruits and grapes will not be harvested during the 1985 growing
season. A total of 5) test sites ranging in size from 2 to 5 acres will be
studied. Only ground treatments will be used at a rate of 1.0 to 2.0 1bs
a.i./acre, for a maximum total of 750 1bs a.i. over a maximum area of 100 to
250 acres. A repeat application after 4-6 weeks is proposed if necessary,
The geographical locations of test sites were not disclosed,

(4) Soybeans: Both aerial and ground treatment programs are proposed, and
growing methods will include no-till, minimum-till, and double crop. For aerial -
treatments, a total of 10 test sites will be studied at an application rate of
0.5 td 1.5 1bs a.i./acre over 5-10 acres per test site. A total of 60 test
sites will be studied for ground treatments at the same application rate and
acreage as for aerial treatments. The maximum total amount of test compound to
applied in this use is 1,050 1bs a.i. over a maximum total area of 700 acres.

A crop tolerance of 0.02 ppm {1imit of detection) of HOE 39866 and its orincipal
metabolite 3-methylphosphinicopropionic acid is requested on the soybean crops.
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Discussion

The chemical HOE 39866 is a close structural analogue of the amino acid
glutamate (see figure 1). The ability of this chemical to interfere with at
least one biochemical pathway, the synthesis of the amino acid glutainine, was
demonstrated by the submitted toxicology data. Because of this structural
similarity, and the fact that glutamate plays a pivotal role in a large number
of biochemical and neurochemical reactions, the test chemical possesses an
unusual (relative to other pesticides) potential for inducing subtle, chronic
effects in humans. Specifically, the following areas are of potential toxico-
logical concern:

1) The potential for human health hazard due to inhibition of the syn-
thesis o utamine and/or other amino acids. ere are principal amino
acids that form the “bui1ding blocks" of proteins, which are the fundamental
unit of life. Under normal conditions, humans possess the capacity to synthe-
size glutamine and a number of other amino acids endogenously. These amino
acids are called "non-essential”, meaning that under normal conditions they
do not have to be eaten as part of the diet. However, if synthetic pathways
are blocked, these amino acids obviously must be replaced as part of the diet,
and therefore become "essential". However, in terms of basic biology, al11 20
amino acids are “"essential" in that all are necessary to support Tife.

In addition to glutamine, the amino acid proline is directly synthesized
from glutamate, and the amino acids serine, glycine, asparagine, aspartate, and
alanine directly or indirectly utilize glutamate as a donor of an amino group
in transaminase reactions during synthesis, The only reaction that was experi-
mentally assessed was the glutamine synthetase pathway (which was inhibited);
the effect of the test article on the synthesis of other amino acids is unknown
at present (see review of 13-week rat feeding study, $NRI 81-.7860).

2) The effect of the test chemical on other biochemical reacizcns that use
glutamic acid as a substrate. These reactions ars too numerous to 11st, however
some 1mportant examples of such reactions include glutathione synthesis, and
intermediary (i.e. energy) metabolism.

{a) Glutathione- This compound is a very important endogenous antioxi-
dant and substrate for drug conjugation reactions. It binds non-enzymatically
to free radicals and other highly reactive species, thereby protecting critical
cellular macromolecules from attack. It also binds enzymatically to many drugs
and chemicals to facilitate their excretion from the body. Glutathione is syn-
thesized in the body from the amino acids glutamic acid, cysteine, and glycine.
This synthesis must be intracellular, as dietary or other extracellular gluta-
thione cannot be absorbed into cells., It seems 1ikely that the test compound
could inhibit this reaction also, raising the question of possible potenziation
of the toxicity of other chemicals due to delays in excretion or depletion of
the important protective antioxidant glutathiene,

(con't)
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(b) Enerqy metabolism- A number of amino acids serve as substrates
in the synthesis of glucose (so-called “glucogenic” amiro acids), or as sub-
strates in the generation of energy via the Kr-bs cycle and the electron trans-
port chain. The point of entry into these reactions for many amino acids is
by degradation to glutamate and then to alpha-keto-glutarate., A metabolite of
HOE 39866 identifi.d in the rat metabolism study is the alpha-keto acid of
HOE 39866, which bears a close structural similarity to alpha-keto-glutarate
(fig. 1). The effect of this metabolite on the activity of enzymes in tha
Krebs cycle and the gluconeogenesis pathway is unknown.

3) The effect on neural pathways in the brain which utilize glutamate.
Glutamate 1s an "excitatory” neurotransmitter in the brain. Ihe %esf compound
apparently crosses the blood-brain barrier and affects the central nervous
system as evidenced by the fact that the acute toxicity studies demonstrated
that an effect on the CNS is a 1ikely mechanism of lethality (i.e. the animals
died of convulsions)., Glutamic acid analogues are known to affect behavior
and to cause subtle lesions in the brain which are not detected by conventional
toxicology methods.

Because of the questions identified above, Toxicology Branch cannot support,
at this time, any food uses for this chemical that will result in residues above
the limit of detertion, 0.02 ppm. In the opinion of this reviewer, the potential
effects outlined above should be experimentally 3ssessed before substantial food
residues are allowed.

Fig 1. Structures of HOE 39866, Glutamate, and Metabolites
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Data Evaluation Review

Study Title: Acute Oral Toxicity of HOE 39866 to the Male Rat.

Accession No.: 072962

Study No.: 587/80

Sponsor/Contracting Lab. : Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 11-13-80/9-25-84

Test Material: Monoammonium 2~amino-4-(hydroxymethy1ohosphiny!)butanoate;
Code HOE 39866 OHM AS201; 92.1% a.i.

Doses Tested: 0,63, 1.00, 1.60, 2.50, and 3.15 g/kg by oral gavage.

Test Animal: Male Wistar (Hoe WISKf[SPF71]) rats, Hoechst breeding.
10 rats/dose.

Methoeds

A photocopy of the submitted methods is appended. The methods were reviewed
and the following points were noted:

1) The body weights of animals in test qroups were not homogeneous.
Test animals in the 2.00 and 3.15 9/kg groups weighed significantly more than
other test animals. The methods stated that the study was conducted between
the dates of 9-23-80 and 11-5-80, which seems excessively long for an acute
oral study. When coupled with the large difference in the average body weights
of test groups, it appears to this reviewer that the study was not conduz<ed
such that all dose groups were treated simultaneously.

2) Only males were studied, however when combined with the data “ar
females (study #588/80), the two studies are acceptable for the acute araz”
toxicity requirement,

Results

A. Mortality- A1l animals that died after the single dose of the tas<
article expired within 6 days of treatment (table 1).

One day after treatment the following clinical signs were noted in animals
treated with doses of 1 g/kg and higher: protruding eyes, bristled hair, and
“poor general condition", Animals in the higher dose groups additionally
showed ataxia, blood-crusted eyes, hyperreflexia, and decreasad irreqular
respiration,
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Table 1. 14-Day nomh-Q,Q 44032

Number of deaths/

Dose {g/k number of animals
0.63 0/10
1.00 1/10
1.60 2/10
2.50 7/10
3.15 9/10

2data excerpted from submitted study.
The LDsg was calculated by tha investigators as 2.00 g/kg (95% confidence
Timits = 1.60-2.49 g/kg).

B. Body Weights- A dose-related decrease in mean hody weight gain over
the 14 day observation period was noted. The investigators stated that animals
that died "in some instances showed marked reductions in body weight".

C. Necropsy Data- Gross observations of animals that died included "dark
brown discoloured Tivers and dark discoloured adrenals”, No "abnormal macro-
scopic findings" were noted in animals that survived to termination,

Conclusion

The oral gavage LDgg in male Wistar rats was calculated as 2.00 g/kg, with
a 95% c.i. of 1.60-2.49 g/kg. These values corresjsond to toxicity category 111
(0.50 to 5.00 g/kg).

Any study in which a dose-response relationship is established should use
animals of the same population, age, and body weight, This was apparently not
the case in the present study. However, in consideration of the low degree of
2cute toxicity of the test compound, this deficiency does not alter the inter-
pretation of this study.

Classification: Core-Minimum When comoined with Jata - females ‘rom

study #588/80; body weights of test groups
not evenly distributed.
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Study Title: Acute Oral Toxicity of HOE 39866 to the Female Rat.
Accession No.: 072962

Study No.: 588/80

Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 11-13-80/9-25-84

Test Material: Monoammonium Z-amino-4-(hydroxymethylphosphinyl)butanoate;
Code HOE 39866 OH AS201; 92.1% a.i.

Doses Tested: 0.63, 1.00, 1.60, 1.80, and 2.00 g/kg of 25% (w/v) solution by
oral gavage.

Test Animal: “2male Wistar (Hoe WISKF[SPF71]} rats, Hoechst breeding,
~9 rats/dose.

Methods

A photocopy of the submitted methods is appended. The methods were raviewed
and the fol.owing point(s) were noted:

1) Only females were examined in this study, however when combined wish
the data for males (study #587/80), the two studies are acceptable,

Results

A. Mortality and Clinical Signs- The majority of deaths resulting from
treatment with the test compound occurred within 7 days after dosing., Mor<ality
rates are tghbulated in table 1. ‘

Signs observad in animals treates with 1.50 g/kg or more inclyded atax‘a,
hyperreflexia, trembiing, convulsions, irregular respiration, and "poor gerarz’
condition",

Table 1. 14 Day Mortalityd

Number of deaths/

Dose (g/k number of animals
0.63 0/10
1.00 0/10
1.60 4/10
1.80 3/10
2.00 9/10b

ddata excerpted from submitted study.

Pthis group contained an animal =nat died day 15.
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The acute oral LDsg was calculated by the investigators as 1.52 g/kg, with
a2 95% confidence interval of 1.19-1.74 ga/kg.

B. Body Weights- A dose-related decrease in body weight gain was noted in
treated animals. The two animals surviving to 14 days in the high dose group
(2.0 g/kg) lost body weight over the observation period,

C. Necropsy Data- Gross observations of animals that died included “dark
brown discoToured Iivers, dark discoloured adrenals and in some cases blood-

congested lungs", Necropsy of animals surviving to termination revealed “ng

abnormalities®,

Conclusion

The oral LD5g of female rats = 1.62 g/kg (95% c.i. = 1.19-1.74 g/kg).
This value corresponds to toxicity category III (0.5 to 5.0 a/kg).

Classification: Core-Minimum When combined with data from study #587/80.
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Study Title: Acute Oral Toxicity of HOE 39866 to the Male Mouse.
Accession No.: 072962

Study No.: 547/80 .

Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 10-30-80/9-25-84

Test Material: Monoammonium 2-amino-4-(hydroxymethylphosphinyl)butanoate;
Code HOE 39866 OH AS201; 92.1% a.i.

Doses Tested: 315, 500, and 800 mg/kg of 5% (w/v) solution by oral gavage.

Test Animal: Male NMRI (strain Hoe:NMRKf[SPF71]) mice, Hoechst breeding stock.
10 mice/dose.

Methods

A photocopy of the submitted methods is appended. The methods were reviewed
and the following point(s) were noted:

1) Only males were examined in this study, however when combined with
the data for females (study #546/80), the two studies are acceptable.

Results

A, Mortality and Clinical Signs- All animal deaths were noted w<thin 7 days
of treatment (table I). '

Observed clinical signs included ataxia, clonic convulsions, and irregular
respiration. Animals that survived treatment showed "improvement of general
condition" from day 2 after treatment,

Table 1. 14 Day Mortality?

Number of deaths/

Dose (mg/kg) number of animals
315 2/10
500 6/10
800 10710

ddata excerpted from submitted study.

The oral LDgg was calculateqd by the investigators as 431 mg/kg, with a 95%
confidence interval of 337-533 mg/kg.

B. Body Weights- No significant effect on weight gain in surviving mice
was apparent.

.19
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C. Necropsy Data- Animals that died by day 2 were observed grossly to have
“translucent and in some instances marked livers and blood-congested lungs",
Animals that died later or that survived to termination "produced no abnormal

macroscopic findings”,

Conclusfon

The oral LDsg of male mice = 431 mg/kgq (95% c.i. = 337-533 mg/kg).
These values correspond to toxicity category II (50 to 500 mg/kg).

Classification: Core-Minimum When combined with data for females (study
#546/80).
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Study Title: Acute Oral Toxicity of HOE 39866 to the Female Mouse.

Accession No.: 072962

Studz No.: 546/80

Sponsor/Contracting Lab.,: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 11-3-80/9-25-84

Test Material: Monoammonium Z-amino-4-(hydroxymethylphosphinyl)butanoate;
Code HOE 39866 OH AS201; 92.1% a.i.

Doses Tested: 315, 500, and 300 mg/kq of 5% (w/v) solution by oral gavage.

Test Animal: Female MMRI (strain Hoe :NMRKf[SPF71]) mice, Hoechst breeding stock.
10 mice/dose.

Methods

A photocopy of the submit*ad methods is appended, The methods were reviewed
and the following point(s) were noted:

1) Only females were examined in this study, however when combined with
the data for males (study #546/80), the two studies are acceptable,

Results

A. Mortality and Clinical Signs- A11 animal deaths were noted within 8 days
of treatment (table 1).

Observed clinical signs i~cluded ataxia, clonic convulsions, and irregular
respiration.

Tan’e 1. 14 Day Mortality?

Number of deaths/

Jose tma/kg) number of animals
35 1/10
2C0 8/10
3co 10/10

3data excezroted from submitted Study.
t

The oral LDgg was calculatea by the investigators as 416 mg/kg, with a 95%
confidence interval of 343-498 ag/kg. .

8. Body Weights- No effac= 3f the :est article on weight gain in surviving
mice was apparent. Animals thaz died were reported to have a "marked
decrease in body weight uniil --eir axitus“,”
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C. Necropsy Data- Animals that died "during the first days after the
treatment revealed translucent marked livers with hepatic marking at the edge
in some instances and pulmonary plethora”. Animals that died later or that
survived to termination “produced no abnormal macroscopic findings".

Conclusion

The oral LD5g of female mice = 416 mg/kg (95% c.i. = 345-498 mg/kg).
These values correspond to toxicity category II (50 to 500 mg/kg).

Classification: Core-Minimum When combined with the data for males (study
#547/80).
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Study Title: Acute Oral Toxicity of HOE 39866 to the Male and Female fog.

Accession No.: 072962

Study No.: 543/80

Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 10-16-80/9-25-84

Test Material: Monoammonium 2-amino-4-(hydroxymethylphosphinyl)butanoate;
Code HOE 39866 OH AS201; 92.1% a.i.

Doses Tested: 200 and 400 mg/kg of 10% (w/v) solution by oral gavage.

Test Animal: Male and female pure-bred beagle dogs, Hoechst bheeding stock.
1/sex/dose.
Methods

A photocopy of the submitted methods is appended. The methods vwere reviewed
and the following point(s) were noted:

1) Only 1 dog of each sex was tested at each of two doses, therefore an
insufficient number of animals was used for calculation of the LDgg.

Results

Neither of the dogs given 200 mg/kg died, however both animals that received
400 mg/kg died between days 2 and 3 of the 14 day observation period.

Clinical signs observed in the dogs treated with 200 mg/kg included
"squatting, benumbness, trembling, diarrhea, and disequilibrium”, commencing
about 22 hours after treatment. During subsequent hours, increased lacrimation
and reddened ocular mucosae, salivation, rhinorrhea, paresis or paralysis of
the hindlegs, and bluish discoioration of the tongue were noted., All symptoms
had disappeared by 8 days after treatment. The body weights of these animals
were essentially unchanged over the 14 day observation period.

Signs observed in the dogs given 400 mg/kg included those described for
animals given the low dose, and the following: ataxia, emesis, and labored
respiration. Both animals lost about 2 kg from their initial bady weight
before expiration,

t
Necropsy of the‘animals that died {400 mg/kg) resulted in gross observa-
tions of "extreme filling of the gall bladder, outer gastric wall with dark
red spotted areas and accumulation of reddish-black-brown liquid in gastric
lumen. Ulcerous, gastroenteritis and swollen liver were observed in the female
on‘!y.ll

Conclusion
The oral 'Dgg in male and “amale is >200 mg/kg and <400 mg/kg.

Classification: Core-Supplementary Insufficient number of animals and
doses for calculation of LDgg.
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Study Title: Acute Percutaneous Toxicity of HOE 39866 to the e R
Accession No.: 072962
Study No.: 495/82

Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikalogie

Report Date/Submitted: 9-2-82/9-25-84

Test Material: Monoammonium Z-amino-4-(hydroxymethy]phcsphiny1)butanoate;
Code HOE 39866 OH AT203; 97.2% a.i.

Joses Tested: 2.0 and 4.0 g/kg, applied dermally as 40 or 80% solutions,
respectively.

Test Animal: Male Wistar (strain Hoe:WISKF[SPF71]) rats, Hoechst breeding
stock; 6 rats/dose.

Methods

A photocopy of the submitted methods is appended. The methods were reviewed
and tme following point(s) were noted:

1) Only males were studied, however when combined with the data for females
in study #496/82, the two studies satisfy the requirement for acute dermal
toxicity studies.

Resul<s

Yo mortalities were noted at either dose level, 2.0 or 4.0 g/kg.

¥c clinical signs were noted in rats treated with 2.0 g/kg. Rats treated
with 2.0 q/kg exhibited the fcliowing signs within 48 hours of treatment:
"hype~activity, convulsions, retracted abdomen, retracted flanks, Dalrymple's
sign, increased salivation, and agqgresivity”. .

%o effect of treatment on body weight gain during the 14 day observation
period was evident,

¥ecropsy of treated animals revealed “dark discolouration of the kidney"
in both treatment groups. ;

Conclusion

“he dermal LDgp in male rats is >4.0 g/kg. This value;corresponds to
toxic -ty category III.

Class- “ication: Core-Minimum When combined with the data for females in study
4496/82.
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Hoe 3 866 2.i.techn.,
acute dermal maje rat

TEST PROCLIURL

The substance Hoe 3$866 ¢ i AT2C3 was supplied in the
form of a white pPowder. For the acute treatment a 40 or
80 % solution was prepared in deionized water (40 or

S0 g/ad 1CC ml) and aprlied once at dose lelels of

2 000 and & 000 mg/kg body weicht to the shaven dorsal
skin of groups of 6 male Wistar-rats (strain:Hoe WISKS
(SPF); Hoechst treed), 198 - 207 g in weight (X = 202.4 £,
sede = = 2,94 ¢, n = 12). The animals were l.cused singly
in plastic cages on §ranulated licht wood bedding. fhey
received ALTROMNTN 1324, the maintenance diet Produced by
Altromin GmbH, Lage/Lippe and tap water ad l1ibitum,

After the TTreatment, the mechanically shaven and intace
. dorsal slkiz (arez of exposure appr. 3G cmz) was covered
with a strip of aluminum foil (6 x 8 cm) and secured in
Position around zhe animal's trunk by an elastic plaster
bandage (Elastoplast(n). € e= in width), After a 24=hour
eXposure the dressing was Temoved and the treated site
was washed with tepid water,

The svmptoms of intoxication were registered aftervthe
dermal application. During the 14-dev follow-up period

the animals were weighed weelly, After termination of the
followeup period the surviving eéxperimental animzls were
X2lled with Coz-gas, dissected and examined macroscopically,

The test No. 325/&z was conducted between 26.07, and
0¢.,06.82.
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Study Title: Acute Percutaneous Toxicity of HOE 39866 to the Female Rat.
Accession No.: 072962

Study No.: 496/82

Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 9-2-82/9-25-84

Test Material: Monoammonium 2-amino-4-(hydroxymethylphosphinyl)butancate;
Code HOE 39866 OH AT203; 97.2% a.i.

Doses Tested: 2.0 and 4.0 g/kg, applied dermally as 40 or 80% sclutions,
respectively, ‘

Test Animal: Female Wistar (strain Hoe:WISKf[SPF71]) rats, Hoechst breeding
stock.

Methods ;
A photocopy of the submitted methods is appended. The methods were reyviewed
and the following point{s) were noted:

1) Only females were studied, however when combined with the data for
males in study #495/82, the two studies satisfy the requirement for dermal
toxicity studies.

2) Only two dose levels studied, insufficient to calculate a dermal
LDgg. In consideration of the low order of dermal toxicity of this compound,
and the fact that no mortality was observed in males at the high dose of 4
g/ka, a repeat study will not be required,

Results

One of 6 rats treated with 2 g/kg, and 2/6 rats treated with 4 g/kg died
between 7 and 10 days after application of the test material. Clinical signs
that were observed included: “hyperactivity, passiveness, benumbness, disequi-
1ibrium, squatting, high-legged posture, abdominal position, trembling, convul-
sions, retracted abdomen, retracted flanks, convulsive jumping, ‘Straub' pheno-
menon, bristled hair, Dalrymple's sign or blepharophimosis, increased salivation,
blood-coloured urine, aggressivity, masticatory movements, emaciation, and poor
ageneral conditicn.”

The body weights of animals that died were greatly decreased. Of the
animals that survived to day 14, one animal from each treatment group lost
weight during the first week. All animals that survived showed a gain over
initial body weights, and no dose-related effect on average body weight was
apparent in these animals.

Necropsy of animals that died revealed gross signs of "all viscera markedly
atrophied and dark in color”. Necropsy of animals that survived to termination
revealed "no abnormal findings”,

2y
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Conclusion

The dermal LDgg in female rats > 4.0 g/kg. This value corresponds to
toxicity category III.

Classification: Core-Minimum When considered with the data for males
in study #495/82.
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| The substance Hoe 39566 ¢ H AT203 was provided ir thajtorm

i of a white powder. For the acute trcatment a 40 c= 80 4
solution was prepared in deionized water (40 or 80 . g/ad

‘ 100 ml) and appliea once at dose levels of 2 000 and 4 @oo
mg/Kg body weight to the shaven dorsal skin of Sroups of

‘ 6 female Vistar-rats (strain:loe WISKL(S1F?71); lloechst

' breed), 175 - 187 g in weight (x = 180.4 gy S.d, = =+ 4.05 g, -

n = 12), The animals were housed singly in plastic cages

On cranulated licht wood bedding, They received ALTROQIN

1324, the maintenance ciet produced by Altromin GmbHE, Lage/
Lippe and tap water ad libitum,

: After the treatment, the mcchanically shaven and intact

dorsal skin (area of exposure appr. 3C cmz) was covered
Q with a strip of aluminium Toil (6 x 8 em) and secured in
Pesizion arounc the animal's trunk by an elastic Plaster
bandage (Elastoplast(R), € em in widen), After a 24-hour
exposure the dressing was removed and the treated site -

was washed with tepid water,

The symptoms of intoxication, the mortality rate and the

time of death were registered after the dermal application,

R

During the l4=-day follow~up period the animals were weiched
weekly. Lethally intoxicated animals were dissected and
the macroscoric auzopsy findings were Tecorded. After ter=
mination of the follow-up Period the surviving experimen-
tai animals were kKilled with COz-gas, dissected and also
§ross-examined,

No. 330/852 was conducted between 26.07. and

) BEST AVAILABLE €GPY
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Study Title: Aerosol Inhalation of HOE 39866 to the Male and Female SPF-
Wistar Rat.

Accession No.: 072962
Study No.: 564/82

Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikclogie

Report Date/Submitted: 9-20-82/9-25-84

Test Material: Monoammonium 2-amino-4-(hydroxymet y1phosphinyl)butanoate;
Code HOE 39866 OH AT203; 97.2% a.i.

Doses Tested: 192 and 621 mg/m3 (0.192 and 0.621 mg/L) for 4 hours by
inhalation exposure to a 40% or 80% solution, respectively.

Test Animal: Male and female SPF-Wistar rats, Hoechst breeding stogk.
6 rats/sex/dose.

Methods

A photocopy of the submitted methods is appended. The methods were reviewed
and the following point(s) were noted:

1) An insufficient number of doses was used,for calculation of the 4-hour
LC5a. The high dose in the present study (621 mg/m>) is equal to 0.62 mg/L.
concentration due to the physical properties of the test article solution, however
no explanation was provided beyond that statement. A more complete description
of the reasons for the inability to generate a test atmosphere above 0.62 mg/L
is required.

Results

A. Mortality and Clinical Signs- One of § males of the low dose {0.19 mg/L)
group died by the T1 ay arter treatment. No females from this dose group
died. Two of 6 males from the 0.62 mg/L group died, both between days 5 and 6.
One of the 6 femule rats exposed to 0.62 mg/L died between days 8 and 9.

Rats were reported to have "dose-dependent hyperactivity, passiveness, dis-
equilibrium, blepharophimosis and jerky respiration”., These findings were not
quantified in the study report as to the number of animals affected.

All animals lost weight the first day after treatment, however by day 14 all
animals had exceeded their initial body weights,
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Conclusion 00440'§

An insufficient number of doses was tested for calculation of the 4-hour
LC50. The registrant submitted an addendum to the study report that stated
that the investigators were unable to achieve a concentration in air greater
than 0.62 mg/L. Since no explanation for the “technical® difficulties was
provided, the study is not acceptable. The registrant may alternatively wish
to test the undiluted technical material since it is a powder. Two of 6 males
and 1/6 females died after eéxposure at this dose, which suggests that the LCso
is near 0.62 mg/L. This value corresponds to toxicity category II.

Classification: Core-Supplementary Insufficient number of dosés for
calculation of LCsg. ’
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Study Title: Irritance to the Rabbit Skin and Eye Mucosa.
Accession No.: 072962

Study No.: 476/82

Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 9-1-82/9-25-84

i

Test Material: Monoammonium 2-amino-4-(hydroxymethylphosphinyl)butanoate;
Code HOE 39866 OH AT203; 97.2% a.i.

Doses Tested: Skin irritation- 500 mg dermally applied for 24 hours ;
Eye irritation- 100 mg applied to conjunctival sac for 24 hours.

Test Animal: New Zealand rabbits, sex not specified, Hoechst breeding stock.
Methods

A photocopy of the submitted methods is appended. The methods were reviewed
and the following point(s) were noted:

None,
Results

A. Skin Irritation- Reactions to the test compound were assessed at 24, 48
and 72 after application to the skin. Grading was based on a range of 1 (very
slight) to 4 (severe). Four of 6 rabbits with abraded skin showed “very slight"
erythema 24 hours after treatment, and 1/6 rabbits with intact skin had the
same reaction. Edema was not noted in any rabbits. At 48 hours 1/6 rabbits
with abraded skin had "very slight" erythema. All other animals were normal at
48 hours, and by 72 hours all animals had fully recovered. The Primary Irrita-
tion Score (PIS), based on average effects at 24 and 72 hours, was 0.2, This
value corresponds to Toxicity Category 1V,

B. Eye Irritation- Reactions to the test compound were assessed at 1, 7,
24, 43 and 77 hours after treatment. Grading was based on combined effects on
the cornea, iris, and conjunctivae (apopendix 2 of study). The left eye of 9
rabbits was treated with 100 mg of the test compound: the eye was rinsed 1
minute later for 3/9 rabbits and for the remaining 6 the eye was rinsed 24
hours later. The highest score of 10 (out of 110 possible) was observed 1 hour
after application in either rinsed or unrinsed eyes. No corneal lesions were
noted in any animals, and 3/6 unrinsed eyes and 1/3 rinsed eyes showed inflam-
mation of the iris, whereas 5/6 unrinsed and 3/3 rinsed eyes had inflammation
of the conjunctivae. A1l eyes were unaffected by 72 hours after treatment.
These values correspond to Toxicity Category III,

> Ay
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Conclusion !

A. The primary skin irritation study demonstrated only "slight" erythema
in 4/6 rabbits with abraded skin and 1/6 rabbits with intact skin at 24 hours
after treatment. A1l animals appeared normal at 72 hours after treatment.

The PIS = 0.2, which corresponds to Toxicity Category IV,

Classification: Core-Guideline !

B. The primary eye irritation study demonstrated irritation to the iris
and conjunctivae. This response was not affected by rinsing. No corneal
lesions were noted, and all eyes appeared normal by 72 hours after treatment.
These values correspond to Toxicity Category III.

Classification: Core-Guideline
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Study Title: Testing for Sensitizing Properties in Pirbright1ﬁnjtel§ a Pigs
According to the Method of BUEHLER. e ,EﬁS?

Accession No.: 072962
Study No.: 83.0701

Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 12-27-83/9-25-84

Test Material: Monoammoniunm 2-amino-4-(hydroxymethy1phoSphiny])butanoate;
Code HOE 39866 OH ZC95 0001; 95.3% a.i.

Doses Tested: Sensitizing- 0.5 hl of 50% solution in normal saline = 250 mg;
9 exposures for 6. hours/day over a 19 day period.
Challenge- same dose, 14 days after the last sensitizing dose.

Test Animal: Female Firbright-White guinea pigs (Hoe: DHPK[SPFLac]), obtained
from Hoechst AG, Kastengrund, SPF breeding colony.
10 in control group, 20 in sensitization/challenge group.
]
Methods

A photocopy of the submitted methods is appended. The methods were reviewed
and the following point(s) were noted:

None.
Results

No irritation of the apolication site was noted during the sensitization
phase, nor were any clinical signs reported. Body weight gain was equal in
treated and control animals.

Upon challenge (14 days after the last sensitization dose), no sensitization
reaction was noted in any of the 20 treated animals.

Zonclusion

Under the conditions of this study, the test compound failed to elicit a
skin sensitization reaction.

Classification: Core-Guideline
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Study Title: Test for Mutagenicity in Bacteria Strains in the Absence and
Presence of a Liver Preparation.

Accession No.: 072962

Study No.: 56/78

Sponsor/Contracting Lab.: Hoechst/Same, Krebsforschungslabor, Frankfurt.

Report Date/Submitted: 8-28-78/9-25-84

Test Material: Monoammonium 2-amino-4-(hydroxymethylphosphinyl)butanoate;
Code HOE 39866 OH RH 012; "flussiges konzentrat 40" (1iquid
concentrate 40%).

Doses Tested: 0.0008 to 0.5 ul/plate, or 0.32 to 200 ug/plate.

Test System: Salmonella typhimurium, strains TA98, TA100, TA1535, and TA1537.
i

Methods

A photocopy of the submitted methods is appended. The methods were re-
viewed and the following point(s) were noted:

1) Mo data demonstrating cytotoxicity were submitted. The rationale for
the selection of doses was not documented.

2) Reported “doses” were as ulL/plate. Doses should be reported as ug (or
umole) of active ingredient per plate, not as the volume of test material on
each plate.

3) The liquid concentrate formulation was apparently the test material
used in this study. Agency guidelines require that mutagenicity testing be
conducted with the Technical grade of test material. Further, the purity of
the test material should be provided in English.

Results

No increase in mutation frequency was noted in any of the tester strains
at any dose, with or without metabolic activation. These data are presented
in Table 1. The positive controls demonstrated that the test strains of bac-
teria were susceptible to mutation.

Discussion

No measure of cytotoxicity was provided, although the highest dose tested
(0.5 ug/plate) caused an unexplained decrease in mutation frequency in all
strains as compared to the respective control. The statistical significance
of this finding was not assessed by the investigaters. These data suggest
that this dose may have been cytotoxic, however no assessment of viability was
provided. Agency guidelines for gene mutation testing require that compounds
be tested to the limits of cytotoxicity or solubility.
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Table 1. Mutagenic Effects in Salmonellad

Dose
(uL/plate) s-9 TA98 TA100 TA1535 TA1537

0 - 33.8+6.7 156.5+19.2 22.8+2.2 6.0+ 1.8
0.0008 - 29.3%3.8 148.8% 9.7 26.0% 1.6 5.57% 1.7
0.004 - 2.3%2.9 147.8F 83 28.0% 2.0 5.8% 3.0
0.02 - 29.8 + 5.4 151.8 + 13.9 42.8 + 5.7 7.0 + 2.2
0.1 - 29.5%3.3 134.0% 9.9 28.0%4,7 5.87F 1.5
0.5 - 10.5 + 2.1 78.8 + 12.0 6.5‘1 2.5 3.3.: 1.0
Procarbazin - 4355b 3585b - -
(5 ug/plate)
Streptozotocin - - - 3920b -
(10 ug/plate) ;
9-Aminoacridine - - - - 2775b
(100 ug/plate)

0 + 50.8 + 8.9 130.0 + 8.5 13.8 + 2.9 10.8 + 3.6
0.0008 + 45.0 E 1.8 134.8 _3_17.0 10.8 _'E 3.3 11.0 }: 2.4
0.004 + 42.0 +11.3 129.5 + 6.4 16.0 + 1.6 12.0 + 3.7
0.02 + 45,0750 128.8%¥9.3 11.3% 2.9 8.8 F 2.9
0.1 + 37.8.1 6.3 119.8 + 6.3 7.5.1 1.7 8.8+ 2.9
0.5 +  145% 3.7 39.3 713.1 1.0 ¥ 1.2 4.87 1.0
2-Aminoanthracene - 2475b 14275b 1970b g9.0b

(5 ug/plate)
2-Aminoanthracene + 3175b 37000 274b 82b

(5 ug/plate)

adata excerpted from submitted study. Values are mean + std. dev.
revertants/plate, calculated by reviewer from submitted individual data.
A1l values are the average of 4 plates, except where noted.

baverage of two values only.
Conclusion

Under the conditions of the test, the test compound failed to induce
reverse mutations in 4 strains of S. typhimurium, with or without metabolic
activation.

Classification: Unacceptable No rationale for selection of doses; no evidence
of cytotoxicity; actual doses of the test material not reported
(only volumes of test material applied); technical grade of -
test material not used in study.

I concur with the conclusions presented in this review.

s Irving Mauer, Ph.D
31 Geneticist
X// TOX/HED (TS-769C)
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0 ,
Study Type: Mutagenicity- DNA damage/repair in bacteria, and geJZﬁ;éig%$sn in
bacteria.

Study Title: In Vitro Microbial Assay for Mutagenicity Testing.
Accession No.: 072962

Study No.: NRI 81-7359

Sponsor/Contracting Lab.: Hoechst/Nomura Research Institute, Kanagawa, Japan

Report Date/Submitted: 4-81/9-25-84

Test Material: Monocammonium 2-amino—4—(hydroxymethy]phosphinyl)butanoate;
Code HOE 39866 OH AS 201; 92.1% a.i.

Doses Tested: O, 50, 100, 500, 1000, 5000, and 10,000 ug/plate (Rec Assay)
or 0, 5, 10, 50, 100, 500 and 1000 ug/plate (Reverse mutation),

Test System: Rec Assay- Bacillus subtilis H17 (rec+) and H45 (rec-), obtained
from NatT. Research Inst. Genetics (NRIG),
Reverse Mutation- E. coli B/r WP2 Hcr=Try-, obtained from NRIG.
S. typhimurium TA1535, TA1537, TA1538, and TA100 were abtained
from SRI International, TA98 obtained from Doshisha University.

Methods

A photocopy of the submitted methods is appended, The methods were re-
viewed and the following point(s) were noted: :

None,
Results

A. Rec Assay- This test assesses the ability of a chemical to cause DNA
damage by comparing the amount of growth in a stain of B. subtilis that lacks
the capacity for DNA repair (H45) with growth in an isogenic sister-strain
which has the capacity for DNA repair (H17). Under the conditions of tne
test, no difference in the inhibition of growth between these two strains was
noted at any of the doses tested. Since the test measures the inhibition of -
growth in response to the test article, the requirement that chemicals be
tested to the limits of cytotoxicity is satisfied. The positive control, 2-
(2-fury1)-3-(5-nitro-2-furyl)acrylamide (AF-2), caused a differential growth
inhibition, whereas the negative controls (NaH, HC1, and Kanamycin) produced
no significant difference in growth inhibition. The test system was therefore
sensitive to agents that damage ONA,

3. Reverse Mutation- No increases in mutation frequencies, with or without
metapolic activation, were noted in any of the test strains at any of the doses
testad (Table 1). Virtually total inhibition of growth was noted in all strains
at tne highest dose, 1000 ug/plate. Therefore, the requirement that chemicals
be tested to the limits of cytotoxicity is satisfied. The positive controls, 2-
amincanthracene (2-AA), AF-2, l-ethyl-2-aitro-3-nitroso~guanidine (ENNG), 9-amino-

50
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acridine (9AC), and 2-nitrofluorene (2-NF), induced the appropriate responses.
Therafore, the test systems were sensitive to agents that induce gene-mutations,

Table 1. Mutagenicity of HOE 39866 in Bacteriad

® 9044903

Dose
(ug/plate) S5-9 E. coli TA1535 TA100 TA1537 TA1538 TAS8
0 - 31 8 103 10 12 24
5 - .32 9 106 8 16 29
10 - 29 8 99 10 17 26
50 - ‘31 7 83 9 9 16
100 - 26 5 58 8 8 16
500 - 1 2 8 5 1 3
1000 - 0 0 0 3 0 0
0 + 33 13 105 17 37 47
5 + i 35 10 91 17 49 40
10 + 27 13 137 15 40 44
50 + 30 8 92 16 25 40
100 + 25 7 78 12 25 29
500 + 4 1 20 12 9 [
1000 + 1 0 0 5 0 0
DMSO - 23 10 88 10 17 21
+ 27 11 119 14 40 44
AF-2 - 59 251 352
2-AA - 26 8 108 9 16 22
+ 1086 112 302 121 173 136
ENNG - 78
9-AC - 871
2-NF - 382

ddata excerpted from submitted study. Values are the mean number of colonies,

(average of two plates), rounded to the nearest integer,

Conclusion

A. Rec Assay- Under the conditions of the test, the test article failed to

cause damage to DNA that could be detected by this repair assay.

Classification: Acceptable

B. Gene Mutation- Under the conditions of the test, the test article failed
to cause reverse mutations in bacteria with or without metabolic activation.

Classification: Acceptable

I concur with the conclusions presented in this review,

Irving Mauer, Ph.D
Geneticist
TOX/HED {75-769C)
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Study Type: Mutagenicity- Cytogenetic assay in mice.

Study Title: Micronucleus Test With Male and Female NMRI Mice Following Oral
Administration.

Accession No.: 072962

Study No.: 83,0165
Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxicologie

Report Date/Submitted: 10-21-83/9-25-84

Test Material: Monoammonium Z-amino-4-(hydroxymethylphosphinyl)butahoate;
Code HOE 39866 OH ZC95 0001; 95.3% a.i.

Doses Tested: 0, 8, 40, and 200 mg/kg (gavage) in distilled water, 2 doses 24
hours apart.

Test Animal: Male and female NMRI (Hoe: NMRKf[SPF71]) mice, obtained from
Hoechst SPF breeding colony; 5/sex/dose.

Methods

A photocopy of the submitted methods is appended. The methods were re-
viewed and the following point(s) were noted:

1) Although the doses used in this study were about 1/2 of the LDS0 in
mice, no evidence was presented to indicate that the test compound reached the
target tissue (bone marrow) in sufficient concentration to produce an effect.

2) The route of administration of the positive control, endoxan, was not
stated.

Results

The investigators stated that the "behavior of the animals remained unaf-
fected" by treatment. No data for clinical signs or body weight were submitted.

Examination of bone marrow from treated rats revealed no difference in the
number of polychromatic red blood cells (PRBCs) or normocytes (MRBCs) with micro-
nuclei (table 1). The ratio of PRBCs to normocytes (P/N ratio) was also unaltered
by treatment. Treatment with the positive control (cyclophosphamide, 100 mg/kg)
caused an increase in the number of micronuclei/2000 PRBCs, and a decrease in
the P/N ratio. The number of micronuclei/1000 NRBCs was not affected by cyclo-
phosphamide,
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Table 1. Mouse Micronucleus Testd

Dose Micronuclei/ Microhuclei/
{ma/kg) Sex 2000 PRBCs 1000 NRBCs P/N Ratio
0 M 9.2+ 1.5 2.4 + 0.9 0.81 + 0.06
F 5.2 +1.9 1.4 + 0.9 0.98 + 0.09
8 M 7.6 + 3.5 2.2+0.4 0.79 + 0.08
F 4.8 +1.6 1.8 + 1.3 0.83 + 0.06
40 M 9.0 + 2.2 1.8 +1.3 0.90 + 0.19
F 3.4 + 1.5 1.6 + 1.1 1.00 + 0.19
200 M 4.8 + 2.2 1.0 + 0.7 0.83 + 0.21
F 4.8 + 2.3 1.2 + 0.8 0.99 + 0.07
cp M 139.0 +41.7 2.4 + 1.1 0.57 + 0.06
F 137.6 +32.1 2.4 + 0.5 0.60 + 0.08

ddata excerpted from submitted study. Values are mean + std. dev.,
calculated by reviewer from submitted individual animaT data.

CP = cyclophosphamide (Endoxan), 100 mg/kg; route of adminostration not
described.

P/N = ratio of polychromatic erythrocytes to normochromatic erythrocytes.

Conclusion

Under the conditions of the test, the test article failed to have an ef-
fect on the number of micronuclei found in polychromatic or normochromatic
erythrocytes. No effect on the ratio of the two types of erythrocytes was
noted, therefore no evidence of a toxic effect on bone mdarrow cells was ob-
served. The positive control, cyclophosphamide, caused an increase in the
incidence of micronuclei, and a decrease in the ratio of polychromatic to
normochromatic RBCs. The test system was therefore sensitive to agents which
disrupt chromosome and/or mitotic spindle formation.

Classification: Inconclusive No evidence was presented to document that the
test article reached tne bone marrow in sufficient concentration to produce
any effect.

I concur with the ccnclusions presented in this review.

Irving Mauer, Ph.D
Geneticist
TOX/HED (TS-769C) f

) é/,/!/’ﬂ/
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Study Title: Two-Week Subacute Toxicity in Rats.
Accession No,: 072963

Study No.: NRI 81-7850

Sponsor/Contracting Lab.: Hoechst/Nomura Research Institute, Kanagawa, Japan

Report Date/Submitted: 8-81/9-25-84

Test Material: Monocammonium 2-amino-4-(hydroxymethylphosphiny1)butanoate;
Code HOE 39866 OH AS 201; 92.1% a.i.

Doses Tested: 0, 8, 16, 32, 64, 320, 3200 ppm in feed.

Test Animal: Male and female F344/DuCrj rats, obtained from Nihon Charles River
Co., Ltd.; 10/sex/dose.

Methods

A photocopy of the submitted methods is appended, The methods were re-
viewed and the following point{s) were noted:

1) No histological examination of tissues.
2) Range-finding study for 90-day feeding study.
Results
A. Clinical Signs and Mortality- The methods specified that animals were

examined dai'y. 1The only data for clinical signs that were submitted were in
3 chart whicn indicated that no signs were noted in any animals at any dose.

No animals died during treatment.

3. Body Weight- Statistically significant decreases in body weight were
noted in ma;e and female high dose (3200 ppm) rats as early as day 3 of ‘reat-
ment, although by day 14 (termination) only males were significantly decreased
(Table 1). 3ody weight gain over the l4-day treatment period was significantly
decreased in males fed 64 ppm or more, and in females fed 3200 ppm.
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Table 1. Effect of Treatment on Body Weight Gain?

Dose MALES Total FEMALES Total
(ppm) Day 0 Day 6 Day 14 BW Gain Day 0 Dav 6 Day 14 BW Gain

0 108+4 134+5 175+8 67+5 9243 105+3 123+4 32+3
8 108+4 134+6 174+12  66+10 91+3 105+4 12445 32+3
16 108+4 13145 169+9 62+7 91+3 105+4 125+5 34+4
32 108+4 133+8 171+14  64+11 91+3 104+3 122+4 31+3
64 108+3 132+5 169+7 61+7* 91+3 104+3 122+4 31+3
320 108+4 131+4 170+8 62+5* 91+3 104+3 122+4 31+3
3200 108+4 122+5**  161+8** 53+7** 91+3 98+3**  120+5 28+4*
3data and statistics excerpted from submitted study.
*p < 0.05, **p < 0,01 by Student's t-test.

C. Food Consumption and Compound Intake- Food consumption (determined once
per week) was decreased in males fe ppm during week 2 only, and was decreased
in weeks 1 and 2 in males fed 320 and 3200 ppm (table 2). Consumption in females
was decreased only in high dose animals during weeks 1 and 2.

Water intake was measured on the same schedule as food consumption. This
parameter was significantly decreased only in high dose males during week 1,
and was unaffected in other animals at other times.

The dose of the test article that was received by treated animals was

greater during the second week compared to the first, and was higher in males
than in females (table 2).
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Table 2. Food Consumption and Compound Intake?
Dose Week 1 Week 2
{ppm) Males Females Males Females
0 13.0 + 0.6 11.4 + 0.6 15.4 + 0.6 12.6 + 0.8
8 12.8 + 1.0 11.1 + 0.6 15.0 + 1.2 12.0 + 0.8
(0.10 + 0.01)¢ (0.09 ¥ 0.01) (0.12 ¥ 0.01) (0.10 ¥ 0.01)
16 12.4 + 0.7 11.1 + 0.6 14.2 + 1.0** 12,5 + 0.5
(0.20 * 0.01) (0.18 ¥ 0.01) (0.23 ¥ 0.02) (0.20 ¥ 0.01)
32 12.7 + 0.8 11.2 + 0.4 14.6 + 1.4 12.3 + 0.6
(0.41 > 0.03) (0.36 ¥ 0.01) (0.47 + 0.05) (0.40 ¥ 0.02)
64 12.3 + 0.9 10.9 + 0.5 14.7 + 0.8* 12.5 + 0.9
(0.79 + 0.06) (0.70 ¥ 0.03) (0.94 ¥ 0.05) (0.80 ¥ 0.06)
320 12.1 + 0.7*~ 11.1 + 1.2 14.5 + 1.1* 12.7 + 1.4
(3.88 + 0.22) (3.55 ¥ 0.39) (4.64 ¥ 0.34) (4.05F 0.45)
3200 9.5 + 0.5** 8.6 + 0.6** 13.8 + 1.0% 11,5 + 0,7**
(30.3 * 1.7) (27.6 * 1.8) (44.3 * 3.3) (36.9 * 2.1)

ddata and statistics excerpted from submitted study .

bfood consumption in grams/rat/day, mean * std. dev, calcylated by
investigators,

Ccompound intake in mg/kg/day , mean * std. dev. calculated by investigators.
*p < 0,05, **p < 0,01 by Student's T-test.

*p < 0.05, **p < 0.01 by Aspin-Welch's T-test.

D. Clinical Pathology (1) Hematology- (a) Males- Statistically signifi-
cant differences were occassionally noted in several of the measured parameters,
however apparent dose-dependent trends were noted only for white blood cell
(WBC) count and platelet count (table 3). Although hematocrit was decreased in
high dose (3200 ppm) males, no effects on red blood cell (RBC) count, hemoglobin
concentration or content, or mean cell volume were apparent. The clinical sig-
nificance of slignt (approximately 15%) decreases in WBCs or platelets is not
clear, however these data may indicate an effect of the test compound on the
synthesis of these cells in the bone marrow. No significant effects on the
differential cell count were apparent. t

(b) Females- As was noted for males, apparent dose-related decreases in
WBC and platelet counts were noted in treated females. Unlike males, these
changes were accompanied by an increase in RBC count and hematocrit. Total
hemoglobin concentration, mean corpuscular hemoglobin (MCH), and mean corpus-
cular hemoglobin concentration (MCC) were significantly decreased. The clinical
signficance of these changes is not obvious, however the data suggest an effect
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of the test article on the bone marrow resulting in a decreased synthesis of
leukocytes and thrombocytes. The effects on erythrocytes noted in females may
be an adaptive response to the test article since the data are consistent with
a release of immature erythrocytes. No significant effects on the differential
leukocyte count were apparent.

D. (2). Clinical Chemistry- (a) Males- No dose-related trends were apparent
for SGOT, SGPT, LDH, ALP, glucose, BUN, total protein or albumin/globulin con-

centrations, bilirubin, uric acid, inorganic phosphorus, calcium, or potassium.
Apparent dose-related increases in serum creatinine, sodium and choride were
noted. These changes are consistent with an effect on kidney function,

(b) Females- The only parameter which was affected in an apparent dose-
related manner was serum creatinine. Unlike the effects noted in males, these
changes were not accompanied by effects on serum sodfum or chloride, although a
statistically significant decrease in serum calcium was noted in high dose
females. An approximately 40% (p < 0.05) decrease in LDH was also noted in
high dose females, however the clinical significance of a decrease in this
parameter is unknown, :

D. (3) Urinalysis- No signficant effects on this parameter were noted in
male or female rats at any dose.

E. Necropsy Data: (1) Gross Observations- No toxicologically significant
observations were noted at necropsy.

(2) Organ Weights and Ratios- Statistically significant decreases in tne
absolute organ weights of high dose males were noted for brain, thymus, hear=,
lung, Tiver, and spleen. The only tissues for which this change appeared t3 e
dose-related were liver and spleen. Liver/body weight and spleen/body weight
ratios were also significantly decreased (p < 0.05) only in high dose males.
Since no effects on liver enzymes were noted, these changes in organ weights
may be related to the decrease in body weight gain noted in treated males.

In females, statistically significant decreases in the absolute weights of
heart, lung, liver, spleen, and ovaries were noted in high dose animals. The
only tissues in which this decrease appeared to be dose-related were liver and
ovary. Heart/body weight and ovary/body weight ratios were also significant’y
decreased in high dose females.
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Table 3, Effects on Hematological Parameters- Malesa

Jose RBC WBC  Hematocrit Hemoglobin Platelets
{(pom) (194/ul) (102/u1) (%) _(g/d1) (103/ul) MCH  MCV MCC

0 675+27 7145 42.7+1.6  15.3:0.3  677+20  23+1  63+0 36+l
8 680%34  65¢4*  42.872.0  15.350.3  662%17 2371  63F1 3612
16 68334 6635 42.732.2  15.3%0.3  628738** 2271 625l 3652
32 684717 63¥E*r 43.030.6  15.2%0.3  614331* 2250 6351 3571
§4 T0Li27r 64rAxr 44.733.8  15.350.2  649F33* 27%I*  64F3 3472
320 697329 6lidvr 43.571.6  15.1¥0.2  650%22* 22%1 635l 3571
3200 653123 GOTA*+ 40.9%1.5*  15.080.3 63T 231 eI 372

FEMALES

0 637438 7246  39.2+42.8  16.6+0.2  579+36  26+2 6242  43+3
8 621¥33  69%5  38.7%2.2  16.5%0.2  580%23 2771 6251  43r»
16 641349  64%4** 40.0¥2.9  16.5%0.3  600¥36 2672 6270  4Its
32 674%25*  63¥3** 41.851.6* 16.6¥0.2 551325  25+1* 6250  40ri*
64 666+41  58%¥8* 41.3¥2.2  16.5¥0.2  559¥37  25%1  62¥1 402
320 680+37*  60¥11** 42.252.1*  16.3¥0.8 573143  2432% 6750 3953+
3200 678r36*  S9E7 42.0%2.1%  16.130.3** 53Tz 20%1%+ 6271 38T 2%+

2data and statistics excerpted from submitted study. Values are mean + std. dev.

*p<0.05, **p<0.01 by Student's T-test; *p<0.05, **p<0.01 by Aspin-Welch's T-test.

Conclusion

The test article caused a decrease in body weight gain in males fed 854 ppm
or more, and in females fed 3200 ppm. These decreases were likely related to
decreased food consumption, which was significantly decreased in a pattern simi-
lar to the observed decreases in weight gain,

Apparent dose-related decreases in Teukacyte and platelet counts .ere noteg
in male and female rats. Increases in erythrocyte count and related changes in
corpuscular hemoglobin concentration were noted in females only,

Dose-related increases in serum creatinine and electrolyte {(Na and €1)
concentrations were noted in treated males., A similar dose-related increase in
creatinine was also noted in females, however the only effect on electrolytes was
a slight decrease in serum calcium levels. These effects on serum chemistries
suggest an effect of the test article on kidney function. ;

NOEL
LEL

3 ppm

16 ppm Decreased leukocyte and platelet counts, increased
serum creatinine, increased serum Ma and C] (males
anly),

Classification: Lore-Supplementary No nistological axaminatinn of
tissues. This study was designed
as 2 range-finding study for

the 90-day suochronic study.
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Study Title: Thirteen-Week Subchronic Toxicity in Rats.
Accession No.: 072963

Study No.: NRI 81-7860

Sponsor/Contracting Lab.,: Hoechst/Nomura Research Institute, Kanagawa, Japan ;

Report Date/Submitted: 9-82/9-25-84

Test Material: Monoammonium 2-amino-4-(hydroxymethy1phosphiny])butanoate;
Code HOE 39866 OH AS201; 92.1% a.i.

Doses Tested: 0, 8, 64, 500, 4000 ppm in feed.

Test Animal: Male and female F344/0uCrj rats, obtained from Charles River
Japan Inc.; 30/sex/dose.

Methods

A photocopy of the submitted methods is appended. The methods were re-
viewed and the following point(s) were nated:

1. For each group, 20 rats/sex/dose were sacrificed after 13 weeks {Group
1), and an additional 10 rats/sex/dose were allowed a 4-week recovery period
before sacrifice (Group II).

2. An additional 10 rats/sex/dose were treated for 13 weeks for measurement
of liver glutamine synthetase activity. At termination (week 13) 5 rats/sex/dose
were assayed for this enzyme activity. The remaining § rats/sex/dose were allowed
a2 4-week recovery period befgre assay of activity,

Results

A. Clinical Signs and Mortality- No treatment-related clinical signs were
noted. Une high dose (4000 ppm) male died on day 71; necropsy revealed "miliary®
tumors of the thoracic cavity. No other animals died during the study.

B. Body Weights- Statistically significant decreases in body weight gain
were noted ;n high dose male and female rats during the first 3 weeks of the

study, however by termination (day 91) these animals had an average bcdy weight
that was greater than the respective controls (Table 1). '

The weight gain of animals during the recovery period (days 91-119) was
similar in control and treatment groups {Table 1).
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Table 1., Effect of Treatment on Body Weight Gaind
Dose MALES Weight Gain
(ppm) Day 0 Day 21 Day 56 Day 91 Days 0-91 Days 91-119
0 9 + 3 180 + 13 249 + 26 290 + 26 195 + 27 24 + 7
8 95 +3 181 + 16 259 + 24 302 + 26 207 + 26 24 + 5
64 95 + 3 177 + 10 254 + 16 300 + 19 204 + 19 22 + 8
500 95 + 3 178 + 13 260 + 20 304 + 18 209 +18* 24 +'5
4000 9% +3 168 + 11** 257 + 18 301 + 16 205 + 16 19 +5
FEMALES
0 83 + 3 128 + § 157 + 8 171 + 9 87 + 8 9+3
8 83% 3 128 % 6 156 + 9 170 + 10 87 + 10 5+ 4
64 83+ 3 129 + 4 158 + 7 172 + 9 89+ 9 9+2
500 83+ 3 127'_7_-6 157 + 9 172+ 9 83+ 9 8+4
4000 83 _'E 3 126 + 5* 160 + 8 177 + 9** 94 + gxe 8+ 3
2data and statistics excerpted from submitted study. Values are mean +

std. dev. in grams.
*p < 0.05, **p < 0.01 hy Student's T-test
*p < 0.05 by Aspin-Welch's T-test.

C. Food Consumption and Compound Intake- The test compound had an effect
on food consumption that was similar to the effect on weight gain., During the
first weeks of the study, high dose males and females ate less than control,
however by the final weeks of the study these animals ate significantly more
than control (table 2). Males differed from females, however, in that all
treated males ate significantly more than control from week 9 to termination,
whereas only high dose females showed this response. This pattern continued
during the first part of the recovery period (i.e. weeks 14 and 15), however by
the final week of recovery (week 17) no difference in food consumption was
apparent in any of the test groups. Therefore, the increased food consumption
appears to be treatment-related, and is not a simple rebound due to food rejec-
tion during the early part of the study.

Food efficiency (calculated by the investigators) was related to the ef-
fects of the test compound on food consumption. In the first weeks efficiency
was decreased in the high dose rats relative to control, however in later weeks
efficiency was greater than control as animals ate more food ant gained more
weight than control. At termination (week 13), efficiency was significantly
lower in high dose males compared to control, but was similar to control :n
females. During the recovery period, efficiency was similar in all groups.

Water consumption was affected in a manner similar to food intake. High
dose males drank less water than control in;the first weeks of the study, sut
in the latter portion of the study, these animals drank significantly more
water than control. High dose females also drank significantly less water
initially, but in the latter part of the study no difference from control was
apparent,

2!
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A1l treated rats received a higher dose (mg/kg) of the test material in
the initial part of the study relative to the later parts. As is commonly
observed, females received a higher dose in mg/kg than males that received the
same dietary dose in ppm, :

Table 2. Food Consumption and Compound Intaked

Dose Week 1 Week 13 Week 17
(pgmz Male Female Male Female Male Female
0 12.1:9.7b 10.7+0.9 14.2+41.4 11.0+1.6 14.6+1.2 12.2+1.5
8 12.3+0.8 11.040.7 15.0+1.5* 10.9+1.3 15.2+1.0 12.0+1.5
(0.8Q:9.04)C (0.82:9.05) (0.40+0.02) (0.51:9.05) - -

64 11.9+40.7  10.8+0.8 15,8¢1.50%  10.5¢1.1  15.7+41.6 11.5+1.2
(6.23%0.24) (6.90%0.53)  (3.28%0.19) (3.92%0.42) » :

500 11.6+0.6%* 10.4+0.6 15.6+1,6%* 10.9+1.1 15.6+2.4 11.4+0.9
(47.4+1.84) (53.0+3.08) (25.7%1.97) (31.8+3.14) =~ -

4000 9-040.9%%  8.0¢1.0%%  16.0+1.3¢% 12,0417+ 15.7+1.1 12.4+1.5
(328%25) (352%40) (213710)  (271738) = z

3data and statistics excerpted from submitted study.
bfaod consumption, grams/rat/day, mean * std. dev,
Ccompound intake, mg/kg/day, mean + std. dev.

*» < 0,05, **p < 9.01 by Student's T-test.

D. Clinical Pathology: (1) Hematology- These parameters were measured in
10 rats/sex/dose after 37 days of treatment and at termination (table 3). No
toxicologically significant effects were noted in males after 47 days of treat-
ment. In females at 47 days, a decrease in Teukocyte (WBC) count was noted in
high dose animals that appeared to be dose-related. An increase in erythrocyte
(RBC) count was also noted in 8, 64, and 500 ppm females, however high dose
(4000 ppm) females had RBC counts similar to control, Corresponding changes n
hemoglobin (Hb) content and hematocrit (Ht) were also noted in these females.

At termination, decreases in WBC count that were apparently inversely dose-
related were noted in treated males, A statistically significant increase in
RBC count was also noted in 500 ppm but not other treated males. In females at
termination, no dose-related effects on WBC count were apparent. However, a
decrease in RBC count was noted that appeared to be treatment-related but was
not statistically signi<icant, Corresponding decreases in Hb and Ht were alsg
noted in these animals. !
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Table 3. Effects on Hematological Parametersd - Day 47

MALES FEMALES

RBC WBC RBC WBC
Dose (104 (102 Hematocrit Hemoglobin (104 (102 Hematocrit Hemoglobin
(ppm) /ul) ful) (%) {9/d1) ful) /ul) (2) (9/d1)

0 785467 62+6 43.5¢3.2 16.1+0.6  819:30 57+10 46.141.5 15.9+0.4

8 797336 636 44.132.2 16.130.3  875720%% 50% 6  48.9%1.2+* 16.5+0.2+
64 800:32 6536 44.372.4  16.250.3  864TAQ* 55% 5 48.0%2.4% 16.350.3+>
500 794338  G4F7  44.0:1.9 16.250.2 84333 54% 7 47.171.8  16.170.4
4000 741350 6176 41.3%2.5 16.030.2 819541 48% 5+ 46.132.2  16.0%0.4

WEEK 13 (TERMINATION)

0 851+29 7244  46.5+2.3 16.6+0.6  852+:53 66+11 49.1+3.1 17.0+0.2
8 878%44  G4%4** 47.532.1 16.9¥0.1 836744 S8F 6 48.092.4  16.7%0.2%*
64 863+32 6545%* 46.871.4  16.9%0.2  815%37 57% 7* 47.0v2.0 16.4%0.3%*
500 907331x* 66+6* 48.871.1* 17.0%0.2 823741 625 5 46.872.0 16.9%0.3
4000 86319 69%4 46.870.8 16.870.3 818749 647 7 46.672.5 16.770.2%*

ddata and statistics excerpted from submitted study. Values are mean + std. dev.
*p<0.05, **p<0.01 by Student's T-test; *p<0.05, +*p<0.01 by Aspin-Welch's T-test.

D. Clinical Pathology: (2) Serum Chemistry- These parameters were measured
at 47 days and at termination in 10 rats/sex/dose that were not measured for
hematology. At 47 days, 64 and 500 ppm males had increases in lactate dehydro-
genase activity (LDH) that were statistically significant. However, this effect
was not strictly dose-related cince 4000 ppm males were not different from
control, Statistically-significant decreases in blood glucose and calcium were
also noted at this time in all male treatment groups, although the decrease in
blood glucose was not significant in low dose (8 ppm) rats,

High dose females at 47 days had treatment-related decreases in LDH acti-
vity. Blood glucose and uric acid were also decreased in all dose groups, how-
ever the decrease was judged statistically significant only in the 8, 500, and
4000 ppm groups. Neither effect was strictly dose-dependent since in both
cases the largest decrease was noted in the low dose {8 ppm) group.

At termination, the only apparent treatment-related changes noted in males
were decreases in uric acid content, and total and direct bilirubin, The toxi-
cological significance of decreases in these parameters is unclear. Typically,
an effect on liver function is indicated Dy an increase in total serum bilirubin
and/or an alteration in the ratio of direct o indirect bilirubin. The clinical
correlates of decreases in serum levels of bilirubin have not been described.
Similarly, disease states which affect serum uric acid content typically cause
an increase rather than a decrease in this parameter. Therefore these effects
are not considered to he toxicologicaily fsignificant.

The only change noted in females at termination that could possibiy be
treatment-related was an increase in serum creatinine content in the 84
and 500 ppm treatment groups. Although this was also noted at 47 days, no
evfect on electrolytes or blood urea nitrogen w#as noted in these animals at
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Dose LDH
(ppm)  (1U/L)
0 676+211
8 7074119
64  888+153*
500 8744194+
4000 714+132
0  497+215
8 5424243
64  418+141
500 4544209
4000  342+112

Table 4. Effects on Serum Chemistryd
MALES DAY 47 FEMALES
Glucose Creat, Urate Calcium LDH Glucose Creat, Urate Calcium
{mg/dL)  (mg/dlL) (mg/dL)  (mg/dL) (fu/L)  (mg/dL) (mg/dL ) (mg/dL)  (mg/dL)
140+8  0.57+0.09 1.3+0.4 10.4+0.3 5184121 133+  0.48+0.03 1.240.3  10.,340.6
13446 0.5540.06  0.7+0.2** 10.1#0.2% 5304123  124+8%* 0.48+0.03  0.6+0.1** 10,3+0.7
13047#* 0.5610.05 1.0+0.2  10.0+0.4* 459+ 55 12945  0.53+0,05% 0.8+0.5 10,5+0.4
12746** 0.55¢0.06  0.9+0.1* 9,9+0.2%* 438+ 99  129+4* 0.51+0.03  0.6+0.1** 10.2+0.5
134410 0.56+#0.08  0.9+40.2*  9.6+0.3** 365+ 49*% 12746* 0.54+0.03** 0.7+0.2** 10.7+0.3
WEEK 13
181¢14  0.63+0.05 1.3:0.4 10.5¢0.3  283+165 180421  0.5940.07 1.140:5  10.2+0.3
185¢ 8  0.65+0.07 0.910.3* 10,4+0.2 1764108 191413 0.6540.08  1.0t0.4  10.140.3
186412 0.66+0.04  0.840.3** 10.5+0.2 205+ 78 178423  0.68+0.05%* 1.0+0,3  10,140.?
180£20  0.6740.04  0.840.3%* 10.5+0.2 162+ 52 113414 0.69+0.09% 1.0+0.4  10,3+0.2
173+ 8 0.65+0.02  0.7+0,3** 10.4+0.,2 2524136 174+17  0.63+0.05 1.0+¢0.4  10,2+0.3

3data and statistics excerpted from submitted study. Values are mean + std, dev.

*p < 0.05, **p < 0.01 by Student's T-test; *p < 0.05, **p ¢ 0.01 by Aspin-Welch's T-test.
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either time point, nor was the increase in serum creatinine at termination dose-
dependent since the effect was greatest in the intermediate dose groups, and the
Tow and high dose groups were not different from control. Other effects noted
at 47 days, such as the apparent decrease in blood glucose, were not apparent

at termination in males or females.

D. (3) Urinalysis- An apparent treatment-related decrease in the pH of
urine in high dose males and females was noted, and the specific gravity of
urine in high dose females was also significantly increased compared to control.
After the 4-week recovery period, the decrease in pH was still apparent, how-
ever .he specific gravity of urine in high dose females was not different from
control,

D. (4) Glutamine Synthetase Activity (appendix)- 10 rats/sex were fed the
test diets for 13 weeks. At the end of EEe treatment period, 5 rats/sex/dose
were sacrificed and the liver removed for determination of glutamine synthetase

(GS) activity. The remaining 5 rats/sex/dose were allowed a 4-week recovery
period before assay of liver GS activity.

A dose-related decrease in GS activity was noted in male and female rats
assayed at 13 weeks {table 5). Activity in high dose males and females was
about 30% of the control value. No significant differences were noted between
control and treated animals allowed a 4-week recovery period, and no effect on
serum ammonia concentration was noted in any of the treated animals. Therefore,
the effect of the test article on GS activity was consistent with a reversible
type inhibition. Because of the structural similarity of the test article to
glutamic acid, the endogenous substrate for glutamine synthetase, the investi-
gators speculated that the inhibition was competitive. However, the submitted
data do not demonstrate competition for the enzyme by the test article.

Further, the use of only 5 animals/sex/dose is insufficient for an accurate
quantitation of an effect on this enzyme activity. For example, low dose (8 ppm:}
males had liver GS activity that was decreased by 17% relative to control, and
although apparent dose-related decreases were noted in the 64 and 500 ppm groups,
the effect was judge¢ statistically significant only in the high dose (4000 ppm)
group (60% decrease, o < 0.05). Therefore, although these data demonstrate a
mechanism of activity of the tesc articie2, they are inadequate for determination
of a NOEL for this effect.

Table 5. Effect on Liver Glutamine Synthetase Activityd

Dose Week 13 Week 17
(ppm) Maje Female Male Female
0 1.26+0,34 1.53+0.11 1.40+0.36 1.30+0.10
3 1.2350.13 1.54+0.06 1.33+0,08 1.34+0.07
64 0.29+0.22 1,2840.19 1.22%0.08 1.41%0.10
500 0.37+0.06 0.94+0.06* 1,29+0.07 1.36+0.09
4000 0.542?.06* 0.63+0.05* I.ZSED.O9 I.SOED.IO

3data and statistics excerpted from submitted study. Values
are umol praduct/mg protein/20 min., mean * std. dev,

*p < 0.05 by 3tudent's T-test.
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E. Necropsy Data: (1) Gross Observations- No significant macroscopic
findings were noted at necropsy in animals sacrificed at week 13 or at week 17.

(2) Organ Weights and Ratios- Apparently dose-related increases in the
absolute weights of thymus {significant at 500 and 4000 ppm), kidneys (signifi-
cant at all dose levels), and adrenals (significant at all dose levels} were
noted in treated males (table 6).

Increases in thymus (significant at 500 ppm only), and kidney weights
(significant at high dose only) were also noted in treated females, however
adrenal weights were not significantly different from control. The absolute
weights of brain appeared to be decreased in a dose-related manner in treated
females (significant at 8, 500, and 4000 ppm dose levels) but not males.

Kidney/body .weight ratios were increased in treated males and females in
a dose-related manner, with statistical significance for this effect at 64 ppm
and above in males and at 4000 ppm in females. Thymus/body weight ratios were
also increased in males fed 4000 ppm {table 6). Decreased brain/body weight
ritios in females (statistically significant at 500 and 4000 ppm), and testis/
body weight ratios in males (statistically significant at 64 ppm and above),
were noted that were apparently treatment-related. The decrease in absolute
and relative brain weights is of toxicological concern because these animals
actually gained more body weight than control, and the brain typically does
not fluctuate in weight as much as other organs. Since a similar decrease in
brain weight was not apparent in rats allowed a 4-week recovery period, the
findings noted at the 13-week sacrifice may have been spurious and not related
to treatment. However, because of the apparent dose-dependency of the effect
at 13 weeks, and the well-known biological activity of glutamate and structural
analogues in the brain, this reviewer beliaves that the conservative approach
is to consider the brain findings as treatment-related until longer-term
studies are submitted by the registrant which demonstrate otherwise.

The only statistically significant effect noted in males allowed a 4-week
recovery period was an increase in absolute and relative kidney weights in
500 and 4000 ppm rats. An increase in absolute thymus weight was noted in
high dose females, however thymus/body weight ratios were not significantly
different from control. Absolute kidrey weiaghts were decreased in 54 and 500
ppm females, and increased in 4000 ppm Temales, however kidney/body weignt
ratios were not affected in a toxicologically meaningful manner.

(3) Histo]ogx- Microscopic examination of treated tissues revealed no
treatment-related changes. Congestion and focal necrosis of the liver were
noted in the single high dose male that died on day 71. This animal also had
a mesothelioma of the chest and thickening of the pericardium. No other sig-
nificant findings were noted in treated rats sacrificed at termination (week
13) or in animals allowed to recover for 4-weeks (sacrificed at week 17).

t

79



"3533-1 S,Yd|3K-uldsy Aq 1070 > d4y “50°0 > dy 135931 S,3U8pNIS AQ 10°0 > Des G0°0 > da

1*(soj3ea) 46w Jo *sbw vy *A3p °p3s ¥ ueaw aJe saniep *ApNys paijjiwgns woJs paydusdxa $71354101S pue P1epp

£1£¢ £40¢ 3 D> 2He g1 824998 1€3248 254998 ph+/88 09+168
#[+29 £4€6 1496 $+96 G+95 19140682  BU1+8Y82 12149082 2p1+8062 €E1+2£87
2+92 £+92 2462 1412 2492 1+21 121 1221 1221 1+21
€405 p+op £4GY p+8Y p+8Y £+0p £+8¢ £+8¢ y+oY 648
61+/89 ZEXTL9  »LEELHD 1€4£49 9216{9  xvb2FOV9  #FEFIFO 624509 811065 RI1665
*#LPGOET  wLV4ZBIT  #IPH6LIT 9849021  BDHOE21 »»9C141602 »xb/40902 10142561  VEI46961  QEL*L061
1351 8+69 9414 9421 (169 946G vibh pEGH pop pifb
*b148ET 81+£21 11+0€1 01+L21 11+921 B1+9b1 914501 SU+bp1 11+151 RIT6VT
Ev+2b6 EV1E00T  9¥39/6 £91£66 05+9/6 924585 261966 921£65 9€+GBS .. 2b+219
SE+88LT  9C+S9L1  €2+6LL1  Ob+H9LT  €£2+/9L1 £G+806T  €v+2b61  SH+EI6T  Tb+L161  GRIEHGI
pAJ3A0I3Y Ya3p-p 4314y Saubiay uebdg
G+EE €46 bEE €+E€ €4E€ +104826 411226 #£9%026 ¥S+9£6 1£3496
8+45 9+ £+9G 1+55 9+96 E2T+6€£42  B(+96/(¢ SI1+2{2 091+008Z 601+25/2
£492 2412 £+92 2462 2492 *1+E1 2+€t 1361 131 FEvA
949%b b+9% G+bb 1A% ) S+bb »2G+0p 2xG40b 2xp4+6€ 2b+8¢ G+GE
+0E+ERL YE+10L 12+169 9€+/89 GHE69  »aOEFZTL  »¥9249G9  0E+6€9 62+9€9 124029
«x1840621  €9+L121  TLHLLTT 2840911  G6+ELIT »abBITO0TZ »+bPI+9661 »Zb1+0061 »GOT1*0061  Z/1+E//1
8498 {68 1188 {388 6498 #94b9 9+19 (319 G166 (365
PI+IST  »s01+4GST £1+051 01+8%1 EI14bPT  #+02+881  xxG1+981 22+281 22+ L LT 61+691
+3953566  »«8YE/001  6SIOEOT  PHISEOT  0SEISOT pEEEY G£4629 0b+EE9 25+€9 #5475y
#s9E4€ELT  R[E4OVLT  ZE+ISLT  =bEHEWLT  bHASLLT 2946981 x+9b+/061  €€+G/B1  B89+2681  $S+098I
000% 005 9 ) 0 000% 7 00$ v9 8 0
3IVW34 (wdd) 13500 31vH

pSOLIeY pue sjybiaM uebdg "9 a)qe|

speuoy
S| Puaspy
AaupLy

smuAy g

Ma/
rre.g

speuoy

YR JIERT Y

faup iy

mss>zmv
e

uiess,
D
A



-46- nnN4403

Canclusion

Increased food consumption was noted in males fed diets containing 8 ppm
(LDT) and above, and in females fed the high dose (4000 ppm) diet. This effect
was reversible as animals allowed a 4 week recovery period had food consumption
‘that was similar to control. A statistically significant increase in body
weight gain was only noted in 500 ppm males and 4000 ppm females.

Alterations in RBC and WBC counts were also noted in males and females.
Erythrocyte counts in 8 and 64 ppm females were increased at 47 days. The RBC
count was not significantly different from control at termination, although
hemoglobin concentration was significantly decreased in 8, 64 and 4000 ppm
females at 13 weeks. In contrast, no effects on erythrocytes were noted in
males at day 47, however a decrease in the WBC count was noted at 13 weeks in
8, 64 and 500 ppm males that appeared to be treatment-related,

A number of changes in serum chemistries were noted at 47 days. Dose-
related decreases in serum glucose, uric acid and bilirubin were noted in male
and female rats, As noted previously, the clinical significance of decreases
in urate or bilirubin is unclear., A decrease in blood glucose could be due to
oversecretion of insulin, inhibition of gluconeogenesis, or increased utiliza-
tion of glucose as an energy source. An increase in serum creatinine in females
and a decrease in serum calcium in males were also noted at 47 days. Either of
these effects could indicate an effect on kidney function, although blood cal-
cium levels are normally under close hormonal regulation., The only effects
noted at termination were an increase in serum creatinine in females fed diets
of 64 and 500 ppm, and a decrease in serum urate in all treated males. Blood
glucose levels were not statistically different from control at termination in
either males or females. Other serum chemistry parameters were not signifi-
cantly altered at this time.

At necropsy, the only significant findings noted were a dose-related de-
crease in absolute and relative kidney weights in both male (64 ppm and above)
and fomale (4000 ppm) rats, and an apparent dose-related decrease in absolute
and relative brain weights in 500 and 4000 ppm females. The only significant
change noted in rats allowed a 4-week recovery period was an increase in ab-
solute and relative kidney weights in 500 and 4000 ppm males. Although the
decrease in brain weights was not observed in animals provided a recovery
period, the effect on brain weights noted at 13 weeks is considered treatment-
related until evidence to the contrary is presented,

In summary, the test article appears to have an effect on the kidney as
evidenced by increased organ weights in males, and on the brain as evidenced
by decreased absolute and relative weights in females. Other alterations in
hematology and serum chemistry measurements may be related to the apparent
ability of the test compound to inhibfit enzyme reacticns involvirg glutamate
aS 2 substrate.

NOEL = 8 ppm
LEL = 64 ppm Increased absolute and xidney/body weight ratios
in males,

Classification: Core-Guideline Ty
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Study Title: Subchronic (90-Day) Oral Toxicity Study in Dogs.

Accession No.: 072964

Study No.: V 82.318/201720 :

Sponsor/Contracting Lab.: Hoechst/Inst., CIVO-Tox. and Nutrition TNO, Netherlands

Report Date/Submitted: 11-82/9-25-84

Test Material: Monoammonium 2-amino~4~(hydroxymethy1phosphinyl)butanoate;
Code HOE 39866 OH AS201; 92.1% a.1.

Doses Tested: 0, 4, 8, 16, 64, 256 ppm in feed.

Test Animal: Male and female Beagle dogs, obtained from Central Inst. for the
B Breeding of Lab. Animals TNO, Zeist, Netherlands; 4/sex/dose.

Methods : , A

A photocopy of the submitted methods is appended. The methods werz re-
viewed and the fcllsowing point(s) were noted:

None.,

Results

A. Stability and Homogeneity of the Test Diet- Test diets were prepared
approximately every 2 weeks. Diets were analyzed approximately once/month for
contert of the test article. The diets were within 10% of the targeted levels,
#ith the exception of the first batch of the low dose (4 ppm) diet, which had
an average content of § + 1.8 ppm based on 6 samples of this diet. No test

compound was detected in the control diets,

The concentration of the test article in prepared diets was found to decreas-=
by about 10% over 2 weeks when stored at room temperature,

B. Clinical Signs and Mortality- No significant clinfcal signs were noted
that couTd be considered to be treatment-related. No mortalities were reported.

€. Body Weights- Statistically significant decreases in mean body weights
were noted at termination only in female dogs fed diets containing 8, 64 and 256
ppm. The average body weights of males fed diets containing 16 ppm or more of
the test article were about 5% less than control, however the cdifferences were
not statistically significant (table 1).

!
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Table 1. Effect of Treatment on Body Weights?

Dose MALES FEMALES
(ppm) Doy O Day 49 Day 91 Day 0 Day 49 Day 91

0 12.5+1.4 13.5+1.5 14.3+1.7 11.3+1.2 12.7+1.1 13.1+1.1

4 12.4%1.1 13.3%1.2  14.171.2 11.771.2  12.9%1.2  13.131.2

8 12.7+1.2 13.7+1.0 14.2+0.9 11.0+0.6 12.2+0.9 11.7+0.8%*
16 12.2%0.7  13.2%0.8  13.6%0.9 11.5%1.2  12.2%1.0  12.5%1.3
64 12.3+0.7 13.3+0.7 13.8+0.6 11.3+1.1 12.4+1,2 12.2+1.2*
256 IZ.QED.7 12.9+1.0 13.62@.8 11.1+0.9 11.72}.0 11.8+1.0%**

3data and statistics excerpted from submitted study. Values are mean + i
std., dev. in kg,

*p < 0.05, **p < 0.01 by Dunnett's T-test

D. Food Consumption and Test Compound Intake- Food consumption appeared
to decrease in a dose-related manner in the first week in both males and fe-
males (table 2). In subsequent weeks, food consumption in males recovered so
that by the end of the study no substantial difference in mean food intaxe was
apparent betwean treated and control males., High dose females appeared %o
consume less food throughout the study as average consumption in this group
was about 15% less than control if averaged over the entire treatment period.
Because all dogs in each group were caged together, only average intake for
each caae could be determined, and a statistical analvsis of food consumstion
was not possible.

No significant effects on water intake were noted.

Test compound intake remained constant over the treatment period and no
significant differences between male and female dogs were apparent.

Table 2. Food Consumptiond

Dose MALES FEMALES
{ppm) Day 7 Day 49 Day 91 Average Day 7 Day 49 Day 91 Average
0 3.46 2,58 2.89 3.00 3.34 2.80 2.25 2.86
4 3.51 2.73 3.18 3.12 3.05 3.25 2.53 2.84
8 3.23 2.90 3.12 3.18 3.25 2.58 2.08 2.6G
16 3.58 2.88 3.30 3.2¢9 3.16 2.3% 2.60 2.61
64 3.18 2.73 3.17 3.00 2.75 2.50 2.35 2.63
256 2.70 2.55 3.08 2.89 1.93 2.42 1.9C 2.46

3data and statistics excerpted from submitted study.

3mean food consumption, kg/dog/week.
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E. Clinical Pathology: (1) Hematologz- No treatment-related changes in
erythrocyte count, total or corpuscular hemoglobin content, hematocrit, plate-
let count, clotting time, or total or diffa-ential white cell count were appa-
rent. Although some differences between control and an individual treatment
group were statistically significant, no dose-related effects were noted nor
were any differences consistent at all time points.

(2) Serum Chemistry- Plasma concentrations of protein, albumin, globulin,
total and direct bilirubin, cholesterol, glucose, urea, GPT, GOT, ALP, LDH,
calcium, potassium, sodium, chloride, creatinine and inorganic phosphate were
measured in each dog on days 0, 44-45, and 85-86. Althougk occassional s:atis-
tically significant changes were noted, none of the changes were dose-rela:ed
or consistent over time and are therefore not considered treatment-related,

Decreases in direct bilirubin were noted in high dose males at termination,
however this difference from control was apparent at day 0 before initiation of
treatment. Similar decreases were noted in serum protein, albumin and globulin
in high dose females, however these differences from control existed at initi-
ation, :

(3) Urinalysis- No significant effects were noted that could be considered
treatment-reiated.

F. 0Organ Function Tests (1) Phenolsulfonephthalein (PSP) and Bromsulfo-
phthalein %8355 Clearance- PSP clearance, an indirect measure of rena tubular
secretion, and BSP retention, a measure of liver function, were determined in.
dogs from the control, 64, and 256 ppm groups on day 80 {PSP) and 87 (BSP).
Although apparent treatment-related decreases in plasma PSP concentration were
noted in males and females, the manner in which this test was conducted makes
interpretation of the results uncertain. Typically, a known amount of PSP is
injected i.v. and urine samoles are analyzed for PSP content at 15, 30, 60 and
120 minutes post-injection {lef. "Clinical Diagnosis by Laboratory Methods",
I. Davidson and J. 8. Henry, eds.). In the present study, a dose of PSP was
injected and the plasma concentration of PSP was measured at 60 minutes post-
injection. Therefore, plasma clearance rather than renal secretion of PSP was
measured. Further, the toxicological significance of the decrease in plasma
concentration relative to control that was noted in treated animals is uncleir.
A decrease in secretion, whicn could suggest impaired renal function, would
be expected to cause an increase in the plasma concentration of PSP. -

No significant effect of treatment on BSP clearance was apparent.

(2) Electrocardiography (ECG)- The electrical activity of the heart' was
recorded ir dogs from the control and 256 ppm groups during week 13. Although
the amplitudes of the various waves tended co be quite variable between dogs,
the PR, QRS, and ST intervals were consistent and no treatment-related effects
were apparent.

t

F. Necropsy Data (1) Organ Weights- Apparent dose-related decreases in
thyroid {males and females) and brain (females oniy) weights were noted, however
the changes were not judged to be statistically significant by the Dunnett's T-
test. Absolute thyroid weights were decreased by about 25% in 16 ppm males and
Dy about 20% in 64 and 256 opm males. Thyroid/body weight ratios were not dif-
ferent from control in these animals (0.08 control vs 0.07 treated). Absolute
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thyroid weights in 64 and 256 ppm females were decreased by about 30% compared
to control, anc thyroid/body weight ratios were decreased by about 25% in these
animals.

Absolute brain weights were decreased by about 15% in high dose females
relative to control, and brain/body weight ratios were decreased by about 8%
relative to control in these animals.

{2) Gross Observations- No treatment-related macroscopic changes were noted
at necropsy. Lesions commonly noted without apparent relation to treatment
included ascarisis of the small intestine, slight hemorrhage in the caecum, and
“pneumonic” lesions in the lung. i

!

(3) Histopathology- No treatment-related microscopic changes were noted
upon microscopic examination of treated tissues. Lesions commonly notad with-
out apparent relation to treatment included “slight” calcareous deposits in
the renal papillary collecting ducts, and aggregates of inflammatory ce:ls in
the liver, gall bladder, peribronchial region of the lung, the stomach, and .
salivary glands.

Table 3. Organ Weights and Ratios?

Jose MALE FEMALE
(ppm) Thyroid AR Brain %C Thyroid %C Brain %2C
0 1.14+0.01¢ - 81.59+1.66 - 0.98+0.16 - 83.37+3.15 -
(0.08%0.01)d - (6.3¥0.8) - {0.08+0.01) - (6.9%0.5) -
3 1.01+0.07 ~ 83.7  85.81+0.80 105.2  0.92+0.04  93.9 80.67+1.11 96.:
(0.08+0.01; 100.0 (6.50.5) 103.2 [0.0730.01) 87.5  (6.5%0.5) 94.-
3 0.95+0.10  83.3  86.24+3.16 105.7  0.82+0.15  83.7 83.01+1.85 99.=
(0.07%0.01}  87.5 (6.430.4) 101.6 70.0730.01) 87.5  (7.3%0.5) 106.:
i5 0.86+0.07  75.4  84.27+2.06 103.3  0.93+0.15  94.9 80.62+4.51 96.-
(0.07%0.01)  87.5 (6.6¥0.6) 104.8 (0.08%0.01) 100.0  (6.9%0.6) 100.7
54 0.93+0.09  81.6  80.55+3.34 98.7  0.69+0.09  70.4 78.35+3.02 94,3
(0.07%0.01)  87.5 (6.20.5) 98.4 [0.06%0.01) 75.0  (7.0%0.5) 101.<
255 0.93+0.15 81, 78.92+2.97  96.7  0.70+0.10  71.4 71.04+3.40 85.%
3

(0.07+0.01; ;.g (6.2+¥0.3) 98.4 {0.06+0.01) 75.0 (6.4%0.7) 92,2
d1ata excarpted from submitted study.

54C = percent of control value.

Caosolute organ weight in grams, 7eud + SEM.

d9rgan/body weight ratio in g/kg, mean + SEM.
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Conclusion

The only significant effects of the test article were a decrease in body
weight gain in high dose females, non-significant decreases in body weight gain
in high dose males, and decreases in absolute and relative thyroid weights in
females. A decrease in absolute but not relative brain weights was also noted
in high dose females. The decreases in body weight gain may have been partially -
related to decreased food consumption in the high dose groups. No changes in
thyroid histology were noted that could be related to the effects on organ
weight, however this lack of correlation does not preclude an efiect of the
test article on thyroid function.

NOEL = 16 ppm
LEL = 64 ppm Decreased body weight gain, decreased absolute and relative
thyroid weights in females.

Classification: Core-Guideline
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Study Title: Embryotoxic Effect in Wistar Rats After Oral Administration.

Accession No.: 072965

Study No.: 545/80

Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 10-20-80/9-25-84

Test Material: Monoammonium 2-amino-4-(hydroxymethylphosphinyl)butanoate;
Code HOE 39866 QOH AT201; 97.2% a.i.

Doses Tested: 0, 10, 50, and 250 mg/kg by gavage, days 7-16 of gestation.

Test Animal: Female Wistar rats strain Hoe:WISKf(SPF71), obtained from
Hoescht breeding stock; 20/dose.

Methods !

A photocopy of the submitted methods is appended. The methods were re-
viewed and the following point(s) were noted:

1) No statistical assessment of fetal malformations or variations.
2) Inadequate reporting of fetal variation data.
3) Incomplete reporting of dam necropsy data.

Results

A. Clinical Signs and Mortality- No summary or individual animal tabulations
of clinical signs were reported. Ihe investigators stated in the report narrative
that hyperactivity was observed in 2, 7, and 5 dams from the low, mid and high
dose groups, respectively. Bristled fur and drowsiness were also noted in "1-3
dams from the 50 mg/kg group and in 5-9 dams from the 250 mg/kg group®. Dams
from the high dose group only were also observed with purulent lacrimation (1)
and blood around the mouth (3). The frequency and duration of these signs were
not quantitated, although it was stated that “the symptoms listed above emerged
throughout the individual test periods, in some cases shortly after the first
administration, in others not until after the last, and were observed singly or
in various combinations®, :

In addition to the above mentioned signs, 4 dams from the mid dose and 8
dams from the nigh dose groups were noted to have vaginal bleeding between days
10 and 20 of gestation, and were sacrificed. One other dam from the high dose
group, who was observed with blocd around the mouth, died between days 16 and
17.

Summary and individual animal data for the duration and severity of clinical
signs must be submitted before a final assessment of this study can be made.
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B. Body Weights and Food Consumption- The mean body weight of high dose

dams surviving to termination (day 21) was about 10% less than control on days
7, 14 and 17 as indicated by the summary tabulation (Appendix 1 of submission).
Only limited individual animal data far body weight measurements were submitted,
Individual animal tabulations of observations at cesarean sectioning included
individual weight gain over days 0-21, however the reproduction of the report
was poor and many numbers were illegible.

As best as could be determined, animals that were sacrificed in extremis
either lost body weight over the treatment period or gained substantially less
than other animals in that group that survived to;termination.

The slight decrease in average body weight of surviving high dose dams was
possibly related to decreased mean food consumption in these animals during the
period of treatment (days 7-16). Although a summary tabulation of mean food
consumption was submitted (Appendix 1 of study report), no individual animal
data for food consumption were submitted, therefore the food consumption of
animals sacrificed in a moribund condition or that died is unknown.

1
Individual animal data for body weights and food consumption must be
submitted before a final assessment of this study can be made.

C. Necropsy Data: (1) Reproductive Parameters- The major effect of treat-
ment on reproductive parameters appeared to be a dose-related increase in the
incidence of “fetal wastage" (post-implantation loss) in mid and high dose dams.
This effect appeared to be associated with pronounced maternal toxicity in
these particular dams as evidenced by a failure to gain body weight, and “vagi-
nal bleeding", during gestation. Of the 4 mid dose (50 mg/kg) dams that were
sacrificed due to bleeding, 3 dams were sacrificed before day 14 and had only
implantation sites .r resorptions; one other dam from this group was sacrificed
on day 20 and had 12 stunted, live fetuses and a single resorption site, Of the
8 high dose (250 mg/kg) dams that were observed with vaginal bleeding, 7 were
sacrificed before day 16, and had only implantation sites or resorptions. One
dam was sacrificed on day 20, and had 12 stunted fetuses, of which 4 were alive
and 8 were dead at necrcpsy. The dam that died between days 16 and 17 with
bleeding from the mouth had 7 implantation sites,

The effects noted abcve were not presented as a summary tabulation, and
were determined by the reviewer from the individual animal cesarean section
data. The investigators stated that "these findings suggest a link between the
vaginal haemorrhages and abortions". However, this theory does not explain the
finding of resorptions sites only in dams with vaginal bleeding, nor was it
stated whether products of conception were noted in the litter pans of animals
with implantation sites only.

For animals that survived to day 21, the only significant findings were an
increase in the mean number of dead fetuses/litter in the nigh dose group and a
slight {10%) decrease in mean placental weights. The statistically significant
increase in the mean number of dead fetuses was attributable to one uam (#73)
that had 12 dead, stunted fetuses at necropsy. This dam lost 5 grams of body
weight over days 0-21, therefore the dead fetuses appeared to associated with
maternal <toxicity. MWNo other dead fetuses were noted in animals surviving to
termination.
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(2) Necropsy Data: Dams- The major finding in dams at necropsy was disten-

sion of one or both renal pelvises. This finding was noted in 2/20 control,

2/20 low dose, 4/16 mid dose and 1/11 high dose dams surviving to day 21 termi- .
nation. This finding was also noted in 0/4 and 1/8 mid and high dose dams, res-
pectively, sacrificed due to bleeding. Enlarged adrenals were noted in 1/4 mid
dose and 5/8 high dose dams that were sacrificed moribund, however was not
reparted for any dams surviving to termination, No effect on organ weights was
apparent in dams surviving to day 21, although only 2 summary table was submitted.

Table 1. Reproductive Data?
DOSE' (mg/kg)
0 s

[ 250
Number of dams:
-Pregnant 20 20 20 20
-deaths ] 0 0 1
-sacrificed 0 0 4 8
Dams on Day 21:
-3 live 20 20 16 -1
-with fetal death only 0 0 0 1
-with live fetuses 20 20 16 10
-mean weight gain 123 121 120 112
day 0-21 (g) ’
Mean Number/Dam:
=Ccorpora lutea 12.6 13.0 13.3 13.4
-implantations 11.9 11.9 12.6 12.8
-resorptions 0.60 0.55 0.81 0.91
Mean Fetal Data:
-N0. dead/litter 0 0 0 1.09*
-no. live/litter 11.3 11.3 11.8 10.8
-% male 34 53 47 53
-body weight (g) 3.29+0.36  3.41+0.41 3.20+0.28 3.19+0.28
~crown-rump {cm) 3,57+0.17 3.66+0.18 3,53+0.16 3.49+0.18

-placental weight (g) 0.53+0.07 0.51¥0.06 0.47%0.05* 0.48%0.09
ddata excerpted from submitted study. *p < 0.05

D. Malformation Data: The reported malformation data are inadequate
because litter incidences of findings were not included in summary tables, and
statistical assessments of findings were not conducted. These deficiencies
should be corrected in a report re-write.

{1) External Malformations- An apparent increase in the incidence of
“stunted” fetuses was noted In mid and high dose dams, however the operating
definition of “stunted” fetuses used by the investigators was not provided.
This effect was noted in a single mid dose dam, sacrificed on day 20 due to
“vaginal bleeding", that had 12 stunted, live fetuses; and in 2 high dose dams.
One of the high dose dams survived to day 21 sacrifice and had 12 stunted, dead
fetuses; the other dam was sacrificed on day 19 due to “"vaginal bleeding”, and
had 4 live and 8 cead, stunted fetuses. All of these dams either lost body
weight or had large weight gain deficits compared to control, and therefore
“stunted” fetuses appeared to Se associated with pronounced maternal toxicity.
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D. Malformation Data: (2) Soft Tissue- A dose-related 1ncr£}£Llhﬁ!2hé
incidence of distended renal pelvis and dilated ureter (together) was noted
(table 2). Both fetal and litter incidences of this anomaly were increased in a3
dose-related manner. The incidence of dilated renal pelvis alone was increased
in the low and mid dose groups, but not in the high dose group. If the incidences
of dilated renal pelvis alone are combined with the incidence of this finding
with hydroureter, then a dose-related increase in incidence is apparent.

{3) Skeletal- No significant effects on skeletal development were noted in
the summary tabulations. Tne individual animal data should be retabulated, how-
d in th f

ever, so that it can be determined which effects OCCUFre the same fetuses.
Further, fetal and litter incidences should be included in summary tables,
Table 2. Incidences of Distended Renal Pelvis and Ureterd

DOSE (mg/kg)
10 50

9 1 250

No. fetuses examined 109 ' 108 91 57

No, litters examined 19 19 16 10

Fetuses HWith:

Dilated renal pelvis, 10/6b 17/10 19/10 8/5
one or both sides (9.2/31.6)¢ (15.7/52.6) (20.9/62.5) (14.0/50.0)

Hydroureter only 0 0 0 /1
(1.8/10,0)

Dilated renal pelvis 1/1 3/3 4/3 9/5
and hydroureter (0.9/5.3) (2.8/15.8) (4.4/18.8) (15.8/50.0)

Dilated renal pelvis 11/6 20/11 23/10 18/7
and/or hydroureter (10.1/31.6)  (18.5/57.9) (25.3/62.5) (31.5/70.0)

3data excerpted from submitted study.
DNo, affected fetuses/litters (litter incidence calculated by reviewer).
Cpercent affected fetuses/litters (calculated by reviewer).

E. Fetal Variations- An apparent increase in the fetal incidence of “poor
ossification of one or more headbones" was noted in fetuses from high dose dams,
nowever the litter incidences of this finding were not different from control.
The affected headbones were not identified in the submitted report; a complete
description of the affected bones is required. Also, not all reported varia-
tions were tabulated in the summary tables, e.g. incomplete ossification of
metacarpal 5. The individual fetal variation data should be retabulated so
that it can be determined what effects are noted in the same etuses, and 3il
reported effects snould be included in summary tables as fetal and 1iCter
incidences.
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Conclusion

An apparent dose-related increase in the incidence of dilated renal pelvis
with distended ureter was noted in fetuses from dams treated with 10, 50 or 250
mg/kg over days 7-16 of gestation. An increase in litters with stunted fetuses
was also noted in the 50 and 250 mg/kg groups, and was associated with maternal
toxicity as evidenced by severe weight gain deficits in the dams. The definition
of "stunted" fetuses used by the investigators was not provided.

Although the mid and high doses in this study were apparently toxic to
dams as evidenced by "vaginal bleeding", the submitted data are inadequate for
an assessment of extent of maternal toxicity in treated dams., Individual animal
data for body weights, food consumption, and clinical signs (frequency, duration,
and severity) must be submitted.

Further, although the range-finding data were not submitted, it was stated
in the report narrative that "doses up to and including 125 mg/kg....had no
discernible effect on dams or fetuses"”. Apparently none of the dams in the
range-finding study, including those treated with 250 mg/kg, were observed with
“vaginal bleeding".

Therefore, a NUEL and LEL for maternal toxicity cannot be determined at
this time. The study report is inadequate. A re-write of the final report is
requested with the following additions:

(a) A1l individual fetal variations are tabulated such that it can be
determined which effects occurred in the same fetuses.

(b) A1l fetal variations reported as individual animal data should be
included in summary tables,

(c) A1l data (malformations and variations) should be tabulated by fetal and
litter incidences for each dose group.

(d) A statistical assessment of all fetal findings should be conducted,
based on both fetal and litter incidences. Where findings are related, e.g.
diiated renal pelvis and hydroureter, statistical assessments should be per-
formed on the incidences of each finding alone and on the incidences -of combined
findings.

(e) A1l necropsy data, submitted both as summary tabulations of all findings,
and as individual animal data. .

(f) A1l range-finding data.
(g) Operating definition of "stunted® fetuses,

Also, the following additional data are requested to complete the assessment of
this study:

(1) Historical data for the incidence of dilated renal pelvis and hydro-
ureter in fetuses and hydronephrosis in dams, and for stunted fetuses, from the

{con't)
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Conclusion (con't)

laboratory that performed the study, for a period of two years prior to, and,
if possible, two years after the present study, The data should be tabulated
by study, and fetal and litter incidences should be provided.

(2) Individual animal data for clinical signs that includes the frequency,
severity, and duration of observed signs.

(3) Individual animal data for weight gain in dams. At the minimum, body
weight gain over days 0-7, 7-14, 14-17, and 17-21 is required.

(4) Individual animal data for food consumption in dams.

(5) A complete description of the “"headbones” which were affected by
ossification delay.

When the requested data and report re-write have been submitted, a final
evaluation of this study will be completed.

Classification: Core-Supplementary Deficiencies as noted
above.
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Study Title: Embryotoxic Effect in Wistar Rats After Oral Administration.

AN

Accession No.: 072965

Study No.: 570/82
Sponsor/Contraéting Lab.: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 9-22-82/9-25-84

Test Material: Monoammonium 2-amino-4-(hydroxymethylphosphinyl)butanoate;
. Code HOE 39866 OH AT201; 97.z% a.i.

Doses Tested: 0, 0.50, 2.24, and 10 mg/kg by gavage, days 7-16 of gestation.

Test Animal: Female Wistar rats strain Hoe:WISKf(SPF71), obtained from
Hoescht breeding stock; 20 gravid females/dose.

Methods
- i

A photocopy of the submitted methods is appended. The methods were re-
viewed and the fcllowing point(s) were noteq:

1) This study is a repeat of a previous teratology study (#545/80) in
which higher doses were used. Although the two studies have been reviewed
separately, data from both studies will be used to establish NOELs for tera-
togenic, fetotoxic, embryotoxic, and maternal effects.

2) No statistical assessment of fetal malformations or variations.

3) Inadequete reporting of fetal variation data.

4) Incomplete reporting of dam necrops, idata.
Resuits

A. Clinical Signs and Mortality- No summary or individual animal tabula-
tions of clinical signs were reported., The investigators stated in the report
narrative that "no disturbance in behaviour and general state of health were

[sic] scen". Apparently the signs noted in the previous study, specifically
hyperactivity and vaginal bleeding, were not abserved.

No dams died during the course of the study.

B. Body Weights and Food Consumption- Nc individual animal data for body
weight measurements were submitted, however ‘ndividual animal tabulations of
observations at cesarean sectioning included individual weight gain over days
0-21. Mean body weights on days 0, 7, 14, and 21 were submitted !“enclosure 1“
of study report). No effect of treatment on nean body weight was apparent at
any time point, and the increase in body weignt during gestation [days 0-21)
was similar in control and treated dams.
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Individual animal data for food consumption were not submitted. A summary
tabulation of mean food consumption of days 1-7, 7-14, and 17-21 ("enclosure 1"
of study report) indicated that no effect of treatment on food consumption was
apparent.

C. Necropsy Data: (1) Reproductive Parameters- Decreases in the mean num-
ber of 1ive fetuses/l1itter and corresponding increases in the mean number of
resorptions were noted in mid and high dose fetuses (2.24 and 10 mg/kg, respect-
ively; table 1 of review). These effects were not judged to be statistically
significant by the investigators. No effects on fetal body weights, Crown-rump
lengths, sex ratio, number of dead fetuses, number of implantations or placental
weights were noted (table 1).

(2) Necro?sg Data: Dams- The major findings in the previous study at higher
doses were "dilated renal pelvis" and enlarged adrenals in dams sacrificed due
to bleeding., In the present study, the incidences of unilateral or bilateral
“dilated renal pelvis" were: 2/20 control, 1/20 low dose, 2/20 mid dose, and
1/20 high dose dams.

Apparent treatment-related increases of about 10% were noted in the absolute
organ weights of kidney and spleen in high dose dams.

Table 1. Reproductive Datad

DOSE (mg/kg)

'] 0.50 2.24 10.0

Number of dams: '
-pregnant/inseminated 20/21 20/21 20/24 20/21
-deaths 0 0 0 g
~sacrificed 0 0 0 g
Dams on Day 21:

-alive 20 20 20 20
-with 1ive fetuses 20 20 20 20
-weight gain days

3-21 (g * s.dv) 123+19 135+14 130+12 125-10
Mean Number/Dam:

~-corpora lutea 13.1 12.8 14.3 13.8
-implantations 12.3 12.6 12.6 12.2
-resorptions 0.25 0.35 0.70 0.80
Mean Fetal Data:

-no. dead/litter 0 0.05 0 0
-no, live/litter 12.0 12.3 11.9 11.4
~-% male 51 52 53 51
-body weight (g) 3.27+#0.21  3.35+40.19  3.32+0.17 3,42+0.27
-crown-rump (cm) 3.64+0,12  3.61+0.07 3,58+0.10 3.65+0.12

-placental weight (g) 0.49+0.05 0.48+0.05 0.49+0.03 0.5130.06

ddata excerpted from submitted study. Fetal weight and Tength data do
not include values of dead fetus from 0.50 mg/kg group.

Dcalculated by reviewer.
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D. Malformation Data (1) External lalformations- No effect of treatment

on the incidence of externally-visible malformations was apparent. No stunted
fetuses were reported.

(2) Soft Tissue- No effect of treatment on the incidences of renal pelvis
and/or dilated ureter, the major findings of the previous study, was noted
(table 2 of this review). No fetuses were observed to have both findings, as
vas noted in the previous study. Only one low dose fetus was observed to have
hydroureter. Cleft palate was observed in one high dose fetus, but no others.

(3) Skeletal- No significant effects on skeletal development were noted.
Common findings noted in all groups without apparent dose relationship included

“weak ossification of one or several cranial bones* and “anlage of a short and/
or normal length 14th rib at the 1st lumbar vertebra, one or both sides”,

T>4le 2. Incidences of Fetal Malformations?

DOSE (mg/kg)
0.5 2.24

9 10.0
1

No. fetuses examined 118 118 112 . 110
No. litters examined 20 20 20 20
Fetuses With:

Dilated renal pelvis, 2/2b 1/1 /1 .0

one or both sides (1.7/10.0)¢ (0.8/5.0) (0.9/5.0)

Hydroureter only a 1/1 0 0

(0.8/5.0)
Dilated renal pelvis 0 0 0 0
and hydroureter
Dilated renal pelvis 2/2 2/2 /1 g
and/or hydroureter (1.7/10.0) (1.7/10.0) (9.9/5.0)

ddata excerpted from submitted study.
bno. affected fetuses/litters (litter incidences calculated by reviewer).

Cpercent affected fetuses/litters (calculated by reviewer).
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Conclusion 004403

This study is a repeat of a previous study (#545/80) in which doses of
0, 10, 50 and 250 mg/kg caused clear signs of toxicity in dams at the mid and
high dose levels, In that study, a dose-related increase in the incidence of
dilated renal pelvis and hydroureter was noted in fetuses from all treatment
groups. An increased incidence of stunted fetuses was also noted in mid and
high dose dams, and appeared to be associated with maternal toxicity in the
form of severe weight gain deficits and/or “vaginal bleeding". Because the
investigators believed that all of the observed effects were due to maternal
toxicity, the present study was conducied with lower doses of 0, 0.50, 2.24
and 10.0 mg/kg/day.

In the present study, no effect of treatment on fetal malformations or
variations was apparent, An increase in the number of resorptions and the num-
ber of dams with resorptions was noted, however the increase was not statisti-
cally significant, nor was this finding observed at 10 mg/kg in the previous
study. Other parameters such as fetal body weight and length, placental weight,
sex ratio, and fetal death were unaffected by treatment.

No signsiocf maternal toxicity were noted at any of the tested doses, In
the previous study, an increase in the incidences of hyperactivity and vaginal
bleeding was reported, mainly in the 50 and 250 mg/kg groups, although 2/20 dams
from the 10 mg/kyg group in the first study were also observed to be hyperactive.
8ecause individual animal data for clinical signs and body weight measurements
were not submitted, the data are inadequate for an assessment of maternal
toxicity in either study.

A NOEL and LEL for maternal toxicity cannot be determined at this time.
The study report is inadequate. A re-write of the final report is reguested
with the following additions:

(a) All individual fetal variations are tabulated cuch that it can be
determined which effects occurred in the same fetuses.

(b) A1l fetal variations reported as individual animal data should be
included in summary tables.

(¢} A1l data (malformations and variations) should be tabulated by fetal and
litter incidences for each dose group.

(d) A statistical assessment of all fetal findings should be conducted,
based on both fetal and litter incidences. Where findings are related, e.g.
dilated renal pelvis and hydroureter, statistical assessments should be per-
formed on the incidences of each finding alone and on the incidences of combinea
findings.

{e) A1l necropsy data, submitted both as summary tabulations of all findings,
and as individual animal data.

{f; A1l range-finding data,
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Conclusion {con't)

Also, the following additional data are requested to complete the assessment of
this study:

(1) Historical data for the incidence of dilated renal pelvis and hydro-
ureter in fetuses and hydronephrosis in dams, and for stunted fetuses, from the
laboratory that performed the study, for a period of two years prior to, and,
if possible, two years after the present study. The data should be tabulated
by study, and fetal and litter incidences should be provided.

(2) Individual animal data for clinical signs that includes the frequency,
severity, and duration of observed signs.

(3) Individual animal data for weight gain in dams. At the minimum, body
weight gain over days 0-7, 7-14, 14-17, and 17-21 is required.

(4) Individual animal data for food consumption in dams.

(5) A complete description of the “"headbones" which were affected by
ossification' delay.

When the requested data and report re-write have been submitted, a final
evaluation of this study will be completed.

Classification: Core-Supplementary Deficiencies as noted
above,
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Study Title: Metabolism Study on Female Rats After A Single'Oral Dose of the
Active Ingredient,

Accession No.: 072965

Study No.: 321/83

Sponsor/Contracting Lab.: Hoechst/Same, Analytical Laboratory

Report Date/Submitted: 8-1-83/9-25-84

Test Material: Monoammonium 2-amino-4-(hydroxymethylphosphiny1)butanoate;
Code HOE 39866 OH ZE98; 98% a.f.

Doses Tested: 10 mg/kg by gavage

Test Anfma]: Female SPF Wistar rats, obtained from Winkalmann, Borchen
i

Methods

A photocopy of the submitted methods is appended. The methods weie re-
viewed and the following points were noted:

The 1982 Pesticide Assessment Guidelines recommend that at least 4 treat-
ment groups be examined in a metabolism study:

Group A- single i.v. Tow (NOEL) dose.
Group B- single oral low dose.

Group C- minimum of 14 consecutive daily oral low doses of unlabeled
test compound, followed by a single oral low dose of radio-
labeled test compound 24 hours later,

Group D- single oral high dose sufficient to produce some pharmacological
or toxic signs,

Urine and feces from all groups should be analyzed for metabolites and rate of
excretion. Tissues from groups B, C, and D should be analyzed for retention of
label at sacrifice (after 7 days or excretion of 90% of administered dose).

The submitted study could be used as “group D", however only female rats
were studied, and tissue residues were not determined. A repeat study is re-
quired. Male and female rats should be studied, and the dose given should be
a minimally toxic dose. Acute oral toxicity studies submitted along with this
study appear to support a minimally toxic dose higher than 10 mg/kg. Also,
urinary and fecal excretion should be measured at the same time points as in
the second metabolism study (#01-L42-0400-83) submitted in this data package,
i.e. 4, 8, and 24 hours, and at 2, 3, 4, 5, 6, and 7 days for urine, and daily
for feces. In this manner the effect of dose on excretion can be assessed.

The registrant is referred to the 1982 Pesticide Assessment Guidelines for
information as to the design, conduct and reporting of the rat metabolism study.
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Results 00440%

A. Excretion- Elimination of the test article was rapid, as most of the
radiolabeT (92.6%) was eliminated within 48 hours of administration (table 1).
The preferred route of elimination after oral dosing was via the feces, as
83.2% of the administered dose was excreted by this route after 5 days. Uri-
nary excretion accounted for 11,9% of the administered dose.

Table 1. Percent of Dose Excreted in Female Rats?

Days Urine Feces Total
0-2 10.6 82.0 92.6
3-5 1.3 1.2 2.5

Total 11.9 83.2 95.1

ddata excerpted from submitted study.

B. Metabolites- The metabolites excreted between days 0-2 were identified
by conventiona; analytical techniques. Of the 10.6% of the administered dose
that was excreted in the urine over aays 0-2, 8.5% was the unmetabolized parent
compound. Of the remainder, about 1% was 3-methylphosphinicopropionic acid
(code HOE 061517) and about 0,5% was 3-methylphosphinico-3-oxo-propionic acid.

Fecal radioactivity excreted between days 0-2 consisted of 74% parent com-
pound and 2.6% was HOE 061517, The remainder of fecal radiocactivity was not
characterized.

Based on the identified metabolite structures, a metabolic pathway was
proposed which parallels the amino acid degradation pathway. The first step is
oxidative deamination, followed by oxidative decarboxylation of the N-terminus
carboxyl group. The product of these two steps is 3-methylphosphinicopropionic
acid (HOE 061517). In the next steps, the propionic acid side chain is dehy-
drogenated to form a double bond between carbons 2 and 3, then hydrated and
oxidized to form the 3-oxo group. The proposed pathway is depicted in figure 1.
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Figure 1. Proposed metabolic pathway for HOE 339866
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Conclusion

The majority (about 85%) of the administered dose of the test article was
excreted in the feces, and about 12% was excreted in the urine., Of the excreted
radioactivity (urine and feces), the majority was the unmetabolized parent com-
pound. Metabolites identified in urine were 3-methylphosphinicopropionic acid
and the 3-o0xo form, which accounted for about 10% and 5%, respectively, of the
radioactivity excreted in the urine (1.0% and 0.5% of the administered dose).
Metabolites accounted for about 11% of the radiocactivity excreted in feces, of
which 3.5% was 3-methylphosphinicopropionic acid and 7.5% was an unidentified
metabolite, ‘

Classification: Core-Supplementary Only females studied, no tissue
residues, dose not a2 minimally toxic acute dose. See
discussion under “Methods"“,
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Study Title: Study on Kinetics and Residue Analysis in Rats.
Accession No.: 072965

Study No.: 01-142-0400-83

Sponsor/Contracting Lab.: Hoechst/Same, Radiochemical Laboratory

Report Date/Submitted: 8-17-83/9-25-84

Test Material: Monoammonium 2-amino-4-(hydroxymethylphosphiny1)butanoate ;
Code HOE 39866 OT ZE98; 98% a.i.

Doses Tested: 2 mg/kg by gavage; 2 mg/kg by i.v. injection.

Test Animal: Male and female SPF Wistar rats, obtained from Ivanovas, Kissleg,
Allgau.

Methods

A photocopy of the submitted methods is appended. The methods were re-
viewed and the following points were noted:

The 1982 Pesticide Assessment Guidelines recommend that at least 4 treat-
ment groups be examined in a metabolism study:

Group A- single i.v. lTow (NOEL) dose.
Group B- single oral low dose.

Group C- minimum of 14 consecutive daily oral low doses of unlabe’ed
test compound, followed by a single oral low dose of radio-
labeled test compound 24 hours later.

Group D- single oral high dose sufficient to produce some pharmacological
or toxic signs,

Urine and feces from all groups should be analyzed for metabolites and rate of
excretion. Tissues from groups B, C, and D should be analyzed for retention of
label at sacrifice (after 7 days, or excretion of 90% of administered dose).

In the present study, 2 mg/kg was given orally and i.v. These groups would
correspond to groups “A and B" described above. The kinetics of excretion and
plasma decay were calculated for these groups, and tissue residues were deter-
mined in rats 7 days after the oral dose. No identification of metabolites was
provided. It is useful to identify the structure of metabolites after the low
(group B) and high (group D) dose exposures to determine if any @nusual metabo-
lites are formed under conditions of high dose exposure. Since metabolite struc-
tures were identified in the previous study (#321/83), a repeat of these low
dose studies to identify metabolites will not be required provided that an
acceptable repeat of the high dose study is submitted in which the metabol<c
profiles for males and Temales are characterized,

130




® [ 004403

«H5-

Methods {con't)

The effects of repeated exposure to the test article on excretion, meta-
bolite profile, and tissue distribution were not assessed (group D). This study
will be required before the metabolism data requirement will be satisfied. :

The registrant is referred to the 1982 Pesticide Assessment Guidelines for
information regarding the design, conduct, and reporting of the rat metabolism
study.

Results

A. Plasma Decay Curve- Similar curves for plasma decay were obtained in
male and Temale rats after an intravenous infusfon of the test article. The
study authors stated that decay occurred in 3 phases, with t(1/2)s of 0.33,
3.7, and 97.2 hours in males, and 0.35, 2.7, and 125.8 in females. The first
half-1ife value of about 0.3 hours likely represents distribution from the
vascular compartment to tissues rather than metabolism or excretion. The
Tonger half-lives likely represent processes of metabolism and excretion, and
the biphasic decay curve is similar to the biphasic curve for urinary elimi-
nation.

Plasma levels after the oral dose were insufficient for accurate calcu-
lation of plasma decay kinetics.

B. Excretion- Elimination of the test article after the oral dose was
primarily via the feces, as 89% and 81% of the administered dose was eliminated
by this route after 7 days for males and females, respectively (table 1). The
majority of the excretion occurred after 1 day, although males excreted more :
label during the first day than did females, ,

The pattern of elimination after i.v. infusion was reversed, i.e. the
majority of administered label was excreted via the urine rather than feces
(table 1). As was noted for oral administration, most excretion occurred
during the first day, and males excreted a greater percentage of the adminis-
tered dose during the first day than did females.

These data suggest that the majority of the test article given orally was
not absorbed from the G.I. tract. Absorption was estimated to be 7.8% and 13.0%
of an administered dose in males and females, respectively, based on relative
urinary excretion after oral and i.v. administration.

No radioactivity was detected in expired air (limit of detection = 0.1% of
administered dose}.

The kinetic curves for renal excretion were similar to those obtained for
plasma decay, i.e2. were biphasic (table 2). The shapes of the elimination curves
were similar for oral and i.v, administration, and for femalesithe half-1ife of
renal elimination was the same for either route of administration. For males,
the phase II (short) half-life of elimination after i.v. infusion was about 50%
longer than after oral administration, and may have toxicological significance
{see section £. "Tissue Distribution®).
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Table 1., Percent of Administered Dose Excretedd

Dose/ Male Cage Female Cage
Route Days Urine Feces Wash Total Urine Feces Wash Total

2 mg/kqg  0-1 73.60 11,08 1.49 86.17 86.13 4,31 0.79 91.23
f.v. 0-7 82.5¢ 17.70 2.13 102.33 91.80 8.09 1.22 101.11

2 mg/kg 0-1 5.60 86.60 0.27 92.47 7.84 58.20 0.98 67.02
oral 0-7 6.46 89.10 0.44 96.00 11.94 81.40 1.66 95.00

3data excerpted from submitted study.
Table 2, Half-l1ives of Renal Elimination?

Dose/Route Phase Male Female
2 mg/kg 11 7.9 + 1.5 8.0 + 1.2
iev. I 64.3 + 42.7 52.3 + 23.0
2 mg/kg II 5.3 + 0.3 7.4 + 2.1
oral I11 58.4 + 24.0 52.1 *+ 19.0

ddata excerpted from submitted study; values are in hours,
mean + std. dev.

C. Tissue Distribution- The only tissues which had detectable residues
of radioactivity / days after oral administration were kidneys, liver, and
testes (table 3). An amount of radioactivity at the limit of detection (0.01
ppm) was detected in the bones of 3/5 female rats, but was undetectable in
males. No residues were detected in any other tissues. Males retained about
30x as much radioactivity in the kidney (expressed as % of administered dose)
as females, in spite of the fact that males excreted less of an administered
dose via the urine. The fact that the half-1ife for renal excretion (phase
11) increased in males when the plasma concentration of the test article
was increased (i.e. after the i.v, infusion) may be related to accumulation
in the kidneys of these animals.

Table 3. Tissue Residues 7-Days After a Single Oral Dose?

Tissue Male Female
Kidneys 0.173b 0.014
(0.086)¢ {0.003)
Gonads 0.068 <0.01
{0.050) -
i
Liver 0.024 0.045 -
(0.060) (0.095)

ddata excerpted from submitted study.
Bug HOE 39866/g9 tissue.

Cpercent of administered dose.
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Conclusion

The test article was shown to be poorly absorbed from the gastrointestinal
tract, as only 8% and 13% of the administered dose was absorbed in males and
females, respectively. The kidneys were the primary route of excretion for the
chemical that was absorbed into the blood. Most excretion occurred within the
first 24-48 hours, and about 95% was eliminated from the body by 7 days after a
single oral or intravenous dose. Elimination was biphasic, with short and long
half-l1ives of 5-8 hours and 52-64 hours, respectively.

The only tissues which accumulated detectable amounts of radioactivity
were kidney, liver and testes. Males accumulated 30-fold more radioactivity in
the kidneys than did females, whereas females did not accumulate any chemical
in t?eir gonads. The amount accumulated in the liver was similar in males and
females.

In the present study, the kinetics of excretion and plasma decay were
calculated after oral and i.v. administration, and tissue residues were deter-
mined in rats 7 days after the oral dose. No identification of metabolites was
provided. It is useful to identify the structure of metabolites after low and
high dose exposures to determine if any unusual metabolites are formed under
conditions of high dose exposure. Since metabolite structures were identified
in the previous study (#321/83), a repeat of these low dose studies to identify
metabolites will not be required provided that an acceptable repeat of the
high dose study is submitted in which the metabolic profiles for males and

tfemales are characterized.

Classification: Core-Suppiementary HNo assessment of the
effect of repeated doses on excretion,
metabolic profile, or tissue distribution,
May be upgraded if an acceptable high dose
study is submitted,
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Study Title: Experimental Assessment of the Therapeutic Action of Atropine
. - Sulfate + 2-PAM lodide and Phenobarbital -Sodium in Case of an
Acute Intoxication With HOE 039866 in Wistar Rats.

Accession No.: 072965

Study No.: 83.0625

Sponsor/Contracting Lab,: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 11-18-83/9-25-84

Test Material: Monoammonium 2-amino-4-{hydroxymethylphosphinyl)butanocate;
Code HOE 39866 OH ZC95; 95.3% a.i.

Doses Tested: 3200 mg/kg (males) and 2200 mg/kg (females), by gavage.

Test Animal: Male and female Wistar (HOE:WISKf[SPF71]) rats, obtained from
Hoechst breeding colony, Kastengrund. 10/sex/group.

Methods

A photocopy of the submitted methods is appended. The methods were re-
viewed and the following point(s) were noted:

1) This study compares the effect of atropine and pralidoxime (2-PAM) with
the effect of phenobarbital on the acute toxicity of the test article. Rats
were given a lethal dose of HOE 39866 and then treated with the putative anti-
dotes. Atropine and 2-PAM were chosen because of the similarity of the symptoms
of intoxication (i.e. convulsions, spasms, lacrimation, salivation) with the
test article to the classical signs of cholinesterase inhibition. The rationale
for using phenobarbital was not explicitly stated, however this drug has been
routinely used clinically to control convulsions for which a specific antagonist
does not exist. Test groups were organized as follows:

MALES
HOE 39865 Treatment Time
Group (mg/kg p.o.) Therapeutic Agent {Hours Post-HOE)
1 3200 None
2 3200 Phenobarbital, 20 mg/kg i.p. 3, 4,7, 8, 24
3 3200 Atropine Sulfate 10 mg/kg 1.p. 24
2-PAM 75 mg/kg i.p. 8, 24
FEMALES
1 2200 None
2 2200 Phengbarbital, 20 mg/kg i.p. 3, 4,7, 24
3 2200 Atropine Sulfate 10 mg/kg i.p. 24

2-PAM 75 mg/kg i.p. 7, 24
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Results

A. Mortality and Clinical ‘Signs- A1l 10 male and 9/10 female rats that
were not given any therapeutic treatment (groups 1) died by 7 days after treat-
ment with the test article (table 1), The majority of the deaths occurred
within 24 hours for males and within 48 hours for females. Clinical signs ob-
served in these animals included tremors, spasms, hyperreflexia, and convul-
sions.

Atropine and pralidoxime {groups 3) proved to be ineffective as antidotes
to acute intoxication with HOE 39866 (table 1). Nine of 10 males and 8/10
females died in spite of the attempted therapy, and the clinical signs that
were observed before death were similar to those observed in group 1 animals
(no therapy).

Phenobarbital (groups 2) was an effective antidote to acute intoxication
with the test article (tatle 1). Only one male rat and 0/10 females died after
treatment with the test article. The single death occurred at night between days
1 and 2, when due to "technical difficulties [it was] impossible for therapeutic
measures to be taken”. Clinical signs observed in these animals included hypo-
activity, drowsiness, and hyperreflexia.

Table 1. Effect of Antidotes on HOE 39866 Lethalityd

Mortality
Group Therapeuytic Agent Malesb FemalesC®
1 None . 10/10 9/10
2 Phenobarbital, 20 mg/kg i.p. - 1/10 0/10
3 Atropine 10 mg/ka i.p. 9/10 8/10

2-PAM 75 mg/kg i.p.
ddata excerpted from submitted study.
bdose of HOE 39866 for males = 3200 mg/kg by gavage.
Cdose of HOE 39866 for females = 2200 mg/kg by gavage.

B. Necropsy Data- Animals that died after treatment with the test arti-
cle were oBserveg to have areas of light coloration on the liver, kidneys, and
spleen, and darkly colored areas on the intestines, lungs, and adrenals. Ani-
mals that survived to the termination of the study did not have any macrosco-
pically visible alterations.

Conclusion

Phenobarbital, given at a dose of 20 mg/kg i.p. at several intervals
during the first 24 hours after intoxication with HOE 39866, proved to be an
affective antidote. Atropine and pralidoxime were ineffective, in spite of
the similarity of some clinical signs observed after intoxication with the test
article to those commonly associated with cholinesterase inhibition,

: Classification: Acceptable
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Study Title: Acute Oral Toxicity of HOE 39866 Water-Soluble Formulation to the
Male Rat.

Accession No.: 072966

Study No.: 755/81
Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 12-29-81/9-25-84

Test Material: Monoammonium 2-amino-4-(hydroxymethylphosphinyl)butanoate;
Code HOE 39866 OH YD072; 19.9% a.f.

Doses Tested: 1.25, 2.00, 3.15, and 5.00 g/kg by oral gavage.
Test Animal: Male Wistar (Hoe WISKf[SPF71]) rats, Hoechst breeding; 10/dose.

Methods

A photocopy of the submitted methods is appended. The methods were reviewed
and the following point(s) were noted:

1) Only males were tested. When combined with data for females (study
#756/81), the requirement for acute toxicity testing of the formulation is
satisfied.

Results

A, Mortality- All animals that died after the single dose of the test
article expired within 6 days of treatment (table 1). All animals given the
highest dose (5.0 g/kg) died between days 1 and 2,

One day after treatment the following clinical signs were noted in lethally
intoxicated animals: bristled hair, aggressive behavior, trembling, and convul-
sions.

Table 1. 14-Day Mortalityd

Number of deaths/

Dose (g/k number of animals
1.25 0/10
2.00 1/10
3.15 5/10
5.00 10/10

ddata eicerpted from submitted study.

Tne LDsg was calculated by the investigators as 2.98 g/kg (95% confidence
iimits = 2.46-3.63 g/k3).
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B. Body Weights- A decrease in mean body weight gain over the 14 day
observation perioa was noted in animals given doses of 3.15 g/kg. No effect
on weight gain was noted in animals given lower doses.

C. Necropsy Data- Gross observations of animals that died included dis-
coloration of agrenals, lungs, and pancreas, extreme filling of the urinary
bladder and yellowish liquid in the small intestine. No "abnormal macroscopic
findings™ were noted in animals that survived to termination.

W Conclusion

The oral gavage LDgg in male Wistar rats of the water-soluble formulation
of HOE 39866 was calculated as 2.98 g/kg, with a 95% c.i. of 2.46-3.63 g/kg.
These values correspond to toxicity category III (0.50 to 5.00 g9/kg).

Classification: Core-Minimum Although only males were tested, when

combined with data for females (study #756/81), the
requirement for acute oral toxicity of the formulation
is satisfied.
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TEST PROCEDURE

Hoe 39866 & H VDCT2 was provided in the form of a
tu;qugise—grgen liguid. For the acute treatment a 25 %

dilution was prepared in deionized water (25 g/ad 100 ml)

and administered once by gavage at various dose levels

to male Wistar-rats (setrain:Hoe WISKL (SFF71) from our own
breeding szock), 195 - 233 g in weich: (X = 207.4 g,

s.c. g Z g.8¢ € = = 4C). Lach dosage was tested with

10 :éés. The animals were deprived of feed for 16 hours

before and 2 hours afier the treatmenst. During the 1b-day
fol;ow-gp Period after dosing the animals Teceived the o
maintenance Qiet ALTROMIN 1324 (producer: Altromin GubE, -
Lage/Lippe} and tap water ad libitum. The animzls were .

groupec anc imusec in plastic cages or granulated luglht - ;

DY

wood beddirng, .o’

The svmptoms of intoxicazion, the morlality rate and

Y

the time of deatr were registered after the treitmenz,
During <he fcllow-up per:ocd the animals were weighed week.
ly. Lethally intoxicated animals were cissected and the
macroscopic autopsy findinzgs were recorded. After termie
Ration ol the follow=up period, the SuWrviving experimen~
tal animals were killed with Coz-gas, cissected and also

gross-gxamined,

The LD 50 was determined by Provit analwvsis (LINDER/WECBEE
method); the confidence limits were caiculated according
to FIELLER (programmecd >z <he Practical Mathematics Departe

ment of Hoechst Aktiiengesellsachart).

The experimen: No. 382/£: was conducted Setween 30,11,

and 23.12.1%¢&
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Study Title: Acute Oral Toxicity of HOE 39866 Hater—So]uble Formulation to the
- : Female Rat.

Accession No.: 072966

Study No.: 756/81
Sporsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikolegie

Report Date/Submitted: 12-29-81/9-25-84

Test Material: Monoammonium 2-amino-4-(hydroxymethylphosphinyl)butanoate;
Code HOE 39866 QH V¥DO72; 19.9% a.fi.

Doses Tested: 0.63, 1.00, 1.60, and 2.50 g/kg by oral gavage.
Test Animal: Female Wistar (Hoe WISKF[SPF71]) rats, Hoechst breeding; 10/dose.

Methods

A photocopy of the submitted methods is appended. The methods were reviewed
and the following point(s) were noted:

1) Only females were tested, however when combined with the data for males,
(study #755/81), the requirement for acute oral toxicity test1ng of the formy-
lation is satisfied.

Results

A. Morta1it¥- Most of the animals that died after the single dose of the
test article expired within 6 days of treatment (table 1).

Clinical signs noted following treatment included: hyperactivity, bristled
hair, aggressive behavior, trembling, convuisions, and respiratory difficulty.

Table 1. 14-Day Mortality?

Mumber of deaths/

Dose (g/k number of animals
0.63 1/10
1.00 2/10
1.60 5/10
2.50 9/10

3data excerpted “rom submitted study.

limits =

The LDgg was calcu1ated£by the investigators as 1.45 g/kg (95% confidence
1.11-2.00 g/kg). .
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B. Body Heiahts- Doses up to 1.60 g/kg had no effect on mean body weight
gain over the ay observation period. The two animals from the 2.5 g/kg
group that survived to day 7 lost body weight from their initial values; one
animal died, and the other apparently recovered and gained about 20 grams over
its initial weight.

C. Necrogsg Data- Gross observations of animals that died included dis-
coloration of adrenals, lungs, liver, and pancreas, extreme filling of the uri-
nary bladder and yellowish liquid in the small intestine. MNecropsy of animals
that survived to termination revealed "renal marking® and “diffuse reddening
of the pancreas®.

Conclusion

The oral gavage LDgg of the water-soluble formulation of HOE 39866 in
female Wistar rats was calculated as 1.45 g/kg, with a 95% c.i. of 1.11 -
2.00 g/kg. These values correspond to toxicity category I1II (0.50 to 5.00
9/kg).

Classification: Core-Minimum Only females were tested,

however when combined with data for males
(study #/55/81), the requirement for acute
oral toxicity testing of the formulation is
satisfied.
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TEST PROCCDURT

Hoe 39866 O H VD072 was provided in the form of a ture
quoise-green liquid, For the acute treatment a 25 % di=
dution waslbrepared in deionized water (25 g/ad 100 ml)

and administered once by gavage at various dose levels

to female Wistar-rats (strain:lloe WISKL(SPF71) from our

own breeding stock), 218 - 239 g ir body weight (X = 23¢.0 g,
5.dse = 4.8 g, n = 40). Zach cosage was tested with 10 rats.
Tﬁé Enxmals were deprived of feed for 16 hours before and

"2 hours after the treatment, During the ib=day follow=up
period afier dosing the animals received the maintenance
diet ALTROMIN 1324 (producer: Altromin GmbH, Lage/Lippe) and
tap water ad libitum, Thé animals were grouped and housed

in plastic cages on granulated light wood bedding.

The symptoms of intoxication, the mortality rate and the
time of death were registered after the trestment. During
the follow=-up period the animals were weighed weekly., Le -
thally intoxicated animals were dissected and the macrosco-
pic autopsy findings were recorded, After termination of the
followeup period, the surviving experimental animals were

killed with CO_-gas, dissected and also gZross~examined,

! The LD- 50 was determined by probit analysis (L.INDER/WE-

l BER method); the confidence jimits were calculated accore
ding to FICLLER (programmed in the Practical Mathematics
Department of Hoechst Aktiengesellschaft).,

The experiment No. 683/81 was conducted between 30,11, and
2%,12.1981.
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Study Titie: Acute Percutaneous Toxicity of HOE 39866 Water-Soluble Formulation
to the Female Rat. oL

Accession No.: 072966

Study No.: 760/81
Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 1-7-82/9-25-84

Test Material: Monoammonium 2-amino-4-(hydroxymethylphosphinyl)butanoate;
Code HOE 39866 OH YDO72; 19.9% a.f.

Doses Tested: 0.50, 0.80, 1.20, 2.00, 3.15 and 5.00 g/kg, applied dermally in
an undiluted form.

Test Animal: Female Wistar (strain Hoe:WISKFf[SPF71]) rats, Hoechst breeding
stock; 6/dose.

Methods

A photocopy of the submitted methods is appended. The methods were reviewed
and the following point(s) were noted:

1) Only females were studied, no data on males were submitted.
Results

Mortality did not occur as an exact dose-effect relationship since 5/6
rats from the 0.80 g/kg group died, but only 3/6 rats from the 2.00 g/kg group
died. All animals from the 3.15 and 5.00 g/kg groups died. The majority of
deaths occurred before day 7. Clinical signs that were observed included:
passiveness, trembling, convuisions, convulsive jumping, bristlied hair, ble-
pharophimosis, increased salivation, respiratory difficulty, and poor general
condition.

Rats from the 2.00 g/kg group that survived to day 14 gained less body
weight than animals from lower dose groups animals that survived to day 14.
All animals that survived showed a gain over initial body weights.

Mecropsy of animals that died revealed discoloration of the liver, adre-
nals, lungs, and intestines, extreme filling of the urinary bladder and dark
liquid in the gastrointestinal tract.

Conclusion
The dermal LDgg of the water soluble formulation of HOE 39866 in female

rats was calculated to be 0.804 g/kg with a 95% c.i. of 0.225-1.31 g/kg.
These values correspond to Toxicity Category II.

Classification: Core-Supplementary Only females were studied.
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TZST PROCZDURE

Hoe 39866 O H VDC7Z was provided ir the form of a

turquoise~green licuid. For the acute dermal treats

‘ment the substance was applied once at various dose le~

vels to the shaven dorsal skin of 6 female Yistar-rats

each (strain:Hoe WISKS (SPF?71); from the company's bree-

-

¥
g¢ing stock), 16C = 20C ¢ in body weight (X = 175.6

! s.d. = 12,09 g, = =

L

J» The animzls were housed singly
‘*'plastic cages on granulated light wood bedding. They
' 'ecezved ALTROMIN 1324, the maintenance diet produced

by Altromin GmbE, Lage/Lippe and tap water ad Sitizum,

Alter the treatmen:, <he ~chanically shaver and zntac=
. - 2,
dorsal skin (arez of exposure appr. 30 em”} was covered

b w2th a strip of aluminium foil (6 x 8§ cm) and secured

in position arounc the Trunk of the animales by an elas-
, . e (R) . .
; Tic plaster bancdage .Ilastoplascz , 8 em in widthi.
The dressing was removed after a 24-hour exposure and the

trested site was washed with tepid watar,

| The svmptoms of ~nigoxication, the mortality rate and

. the time of death were regzsterecd aftier the dermal
tlication. During the 1ik=day follow=up period, the

an.mals were weligned weekly. Lethally intoxicated aniw

mals were dissected and the macroscopic autopsy findings

were recorded. After Terminatior of the follow=up period, L

the surviving experimental animals were killed with CO

5"

sZas, dissected and z.so SToss~examined,

-y

The LD 53C was determznecd by probaz analysis (LIXULR/

~wZZZR method);: tne snfidence lzmits were calcu_azed
i -

acsording o ?I;;-ER ipregrammed in the I’rac=zical Ma-
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Study Title: Aeroso! Inhalation of HOE 39866 Water-Soluble Formulation to the
Male and Fema]e SPF- H1star Rat.

Accession No.: 072966

Study No.: 5/82

Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 1-14-82/9-25-84

Test Material: Monoammonium 2-amino-4- (hydroxymethy]phosphiny])butanoate,
Code HOE 39866 OH ¥D072; 19.9% a.i.

Doses Tested: 0.35, 0.40, 0.90, and 1.18 mg/L (of the active 1ngredient) for
4 hours by inhalation exposure to the undiluted formulation.

Test Animal: Male and female SPF-Wistar rats, Hoechst breeding stock.

Methods
The sucmitted methods were reviewed and the following point(s) were noted:

1) 2n obvious error in the reporting of doses was noted. The report
narrative stated that the 4-hour LCgy was 4170 mg/m” (4.17 mg/L) of HCE
30266 OH VDO72. The data tables ]1sged the doses as 0.35 to 1.18 mg/m , an . -
error that oabviously affects the interpretation of this study. In a telephone
conversatian with the registrant (2-8-85 with V. Dorr and E. Kamines), the error
was acknowladged, and a revised study report was submitted.

Results

Clinical signs noted after exposure to the formulated product included
irregular, noisy respiration, sneezing, and CNS signs including hyperactivity,
trembling, and "convulsive jumping and rolling”. These signs were reported %o
increase in a dose-related manner, although were not quantified as to the numbe-
of animals affected.

Based on the 14-day mortality, the LCgq was calculat d to be 4.17 mg/L of
the water-soluble formulation {table 1).
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Table }. 14-Day Mortality After Inhalation Exposure?

¢ Dose

(mg/L) Male Female

1.76b 0/6 0/6

(0.35)¢

2.01 0/6 1/6

(0.40)

4,52 2/6 3/6

(0.90)

5.93 5/6 6/6

(1.18)

2data excerpted from submitted study. i
bdose in mg/L of the formulation.
Cdose in mg/L of the active ingredient.
Conclusion i
The LCg5g of the water-soluble formulation (200 g/L) was calculated by the

investigators to be 4,17 mg/L (95% c.i. = 3.35-5.20 mg/L) after a 4-hour exposure.
This value corresponds to Toxicity Category III.

Classification: Core-Minimum LCsg not calculated separately

for males and females.
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Study Title: Irritance to the Rabbit Skin and Eye Mucosa [of HOE 39866 Water-
Soluble Formulation (200 g/L)].

Accession No.: 072966

Study No.: 166/82
Sponsor/Contracting Lab.: Hoechst/Same, Pharma Forschung Toxikologie

Report Date/Submitted: 4-21-82/9.25-84

Test Material: Monoammonium 2-amino-4-(hydroxymethylphosphinyl)butanoate
Code HOE 39866 OH YD072; 19.9% a.i. :

Doses Tested: Skin irritation- 0.5 ml of the undiluted formulation, defmally
applied for 4 hours; :

Eye irritation- 0.1 ml of the undiluted formulation, applied
to the conjunctival sac for 24 hours.

Test Animal: New Zealand rabbits, sex not specified, Hoechst breeding!stock.

Methods

A photocopy of the submitted methods is appended. The methods were reviewed -
and the following point(s) were noted:

1)} The sex of the test animals was not specified.
Results

A. Skin Irritation- Reactions to the test compound were assessed at 4.5,
24, 48 and 72 hours, and 7 days after application to the skin. Grading was
based on a range of 1 (very slight) to 4 (severe) for erythema, eschar, and
edema formation. The effect of the formulation on abraded skin was not as-
sessed,

A1l 6 rabbits showed erythema that ranged from slight to moderate 30 min-
utes after removal of the test article (4.5 hours after application). Edema
that ranged from very slight (1) to slight (2) was also noted in 5/6 rabbits
at this time. By 72 hours all 6 rabbits sti1l had erythema that ranged from
slight to moderate. Only 1/6 rabbits had “very slight" edema at this time.

A1l effects were apparently reversible since only 1 rabbit had “very slight"
erythema at 7 days, and all other animals were normal at this time. The Primary
Irritation Score (PIS), calculated from average effects at 24 and 72 hours, was
2.7, which corresponds to Toxicity Category III.

B. Eye Irritation- Reactions to the test compound were assessed at 1, 7,

{ 24, 48 and 7Z hours, and 7 days after treatment. Grading was based on combined
effects on the cornea, iris, and conjunctivae (appendix 2 of study). The left
eye of 9 rabbits was treated with 0.1 ml of the test compound; the eye was
rinsed 1 minute later for 3/9 rabbits and for the remaining 6 rabbits the eye
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was rinsed 28 hours later., The highest score of 33 (out of 110 possible) was
observed 7 hours after application in unrinsed eyes., Rinsing apparently had
1ittle effect as the score for these rabbits was 30 at 7 hours. Corneal opa-
city, involving from 50-100% of the corneal surface, was noted in 9/9 rabbits
(rinsed and unrinsed) at 7 hours, along with inflammation of the iris (4/6 un-
rinsed, 2/3 rinsed) and the conjunctivae (9/9 rinsed and unrinsed). All eyes
were normal by 7 days after treatment. These effects correspond to Toxicity
Category 1I.

Conclusion

A. The primary skin irritation study demonstrated erythema and edema at
4.5 hours that persisted for 48 hours. By 72 hours only erythema was present.
These effects were reversible since all animals appeared normal 7 days after
treatment., The PIS was 2.7, which corresponds to Toxicity Category III.

Classification: Core-Minimum Sex of test animals not specified.

B. The primary eye irritation study demonstrated irritation to the cornea,
iris, and conjunctivae. This response was not affected by rinsing. A1l eyes
appeared normal by 7 days after treatment. These effects correspond to Toxicity
Category 1I. !

Classification: Core-Minimum Sex of test animals not specified.
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Page is not included in this copy.

Pages [S q through /CF/ are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.

Description of quality control procedures.

Identity of the source of product ingredients.

Sales or other commercial/financial information.
______ A draft product label.

The product confidential statement of formula.

Information about a pending registration action.
__V FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




