"

‘Friliwtyl Telradeeyl Phosphonium Chioride OPPTS BT0.3T80/GECH 414/Prenatal Developmental Foxicily/Rabbit

EPA Reviewer: Steven L, Malish, Ph.D)., Toxicologist
Team 1, RASSB/Antimicrobials Division

EPA Secondary Reviewer: Jonathan Chen, Ph.D. Sr. Toxicologist | _ [y
Team 2, RASSB/Antimicrobials Division vl

H STUDY PROFILE II

STUDY TYPE: Prenatal Developmental Toxicity Study - Rabbit; OPPTS 870.3700 [§83-3a]:
QECD 414.

PC CODE: 128824 DP BARCODE: 325778
DECISION #: 346393 LEPA REGISTRATION: 5185-U00

TEST MATERIAL (PURITY): Belclene 350 (50% a.i.)

SYNONYMS: TK 12 78072, tri-n-butyltetradeclyphosphonium chloride, tribatyl tetradecy]
phosphonium chloride

CITATION: Gicse P.K. (1983) 83-3 (MUP) Repori on Belelene 330 (TK 12 780/2) Teratology
Study in Rabbits. CIBA-GEIGY Ltd. (Sisseln, Switzerland). Test No. 82 1227,
September, 1983. Accession No. 252019, MRID 00133048. Unpublished;

Giese P.K. (1985) Amendment to 83-3 (MUP) Report on Belclene 350 {TK 12
780¢2) Teratology in Rabbits. CIBA-GEIGY Tid. (Sisseln, Switzerland). Test No.
82 1227, February 21, 1985. MRID 40680705 (006932). Unpublished.

Todhunter, J.A, (2005). Amendment Ne. 2 to Final Report on Belclene 350 (TK
12 780/2). Teratology Study in Rabbits. Bio-Lab, Inc. P.O. Box 300002,
Lawrenceville, GA 30049. Compiled at; SRS International Corporation. Falls
Church, VA 22043, MRID 467217-04. Unpublished,

SPONSOR: CIBA GEIGY Lid.
Plastics and Additives Division
Basle, Switzertand

EXECUTIVE SUMMARY: In a developmental roxicity study (MRID 40680705(006932):
00133047), Belclene 350 (50% ai, batch/lot 006) was administered to 20 chinchilla rabbits/dose
by gavage at dose levels of 0, 7.5, 22.5, or 45 mg/kg/day from days 6 through 18 of gestation
{i.e., gd 6-18). These doses are equivalent to 0, 3.75, 11.25, and 22.5 mg aitk/day, respectively,
which was confirmed by the registrant.

Treatment-related effects at 11.25 and 22.5 mg aifkg/day include statistically siguificant
decreased body weight pain during gestational days 6-18 and si gnificantly decreased food
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consumptioin during gestational days 6-11. The maternal LOAEL is 11.25 mg ai/kg/day,
based on significantly deercased body weight gain and food consamption. The maternal
NOAEL is 3,75 mg aifkg/day.

Developmental findings occwrred ad 11,25 and 22.3 mg ai‘/kg/day. Treatment-related effects at
22.5 mg ai/kg/day include stabistically decreased fetal weight and an increase compared 1o the
control in the incidence of delayed ossification of the hindiimb phalangeal nuclei. A1 11.25 mg
ai/kg/day, there was a significant decrease in male fetal weight and an increase ecompared to the
control in the incidence of delayed ossification of the hindtimb phalangeal nuclei. The
devclopmental LOAEL is 11.25 mg ai/kg/day, based on a significantly increased incidence
of delayed ossifieation of hindlimb phalangeaf nuclei, and significantly deereased fetal body
weight for males. The developmentsl NOAEL is 3.75 mg aifkg/day.

The study is classified as ACCEPTABLE-GUIDELINE and fullitls the guideline
requirements of OPPTS §70.3700,

COMPLIANCE: A signed and dated Quality Assurance statement is provided in the original

report. Signed and dated GLP, Quality Assurance, and No Data Confidentiality statements are
included in the amendment. A Flagging Statement is not included in either report.
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1. MATERIALS AND METHODS

A.MATERIALS

1. Test Material:
Description:
LouBatch #:
Pority:

Compound Stabifity:
CAS Hof TGAL
Stroctore’;

Belclene 330

Lirguid stnred al room temperalre

006

Not repirted: aveording Lo the registeant and 2 previens DER prepased by EPA/GPD,
Belelene 350 s a masofacturing-use praduet thal contiing S0% technival grade getive
ingredient in waler: the active ingredient is ri-u-buyiterrklecy iphosphoniim chinride
(34, 3% pure).

Nol repurted

Bi?4).28-8

2. Vehicle and/or positive epntrol: Distilled water; lovbaich aad purity not provided.

3. Test animals:
Species:
Serain:
Apefweighl at sludy
initiation:
Source:
Housing:

Diet:

Water:

Environmentai
capditions:

Acclimalion period:

Rabbits

Chinehifla

S8 brecding colnny
4-5 momhs; 28-34 kg

IWANOVAS Kisslegg, Germy

Females were individuatly hosed in Demkel batery cages, except during mating where ane
female and one ipate were placed in breading cages.

Pelteted, certificd standard diet {IKAFAG No. 814) uas provided ad kbaum. Al haiches ol
dict were agsayed for compositien and contaminant levet by the wanulietuzer. 1t s assunied
1hgl there teere o contaminands that interfered with the study resolts,

Tup water wis provided ad fbnaum. Drinking water gnality seas naeasured in accordsuee (o
ihe speeification of the "Sehweiserisches Leheasmibethueh” and mutine cheniieak
exuminstion at (he source was camlnctesd periodically by the water nathority [Handeparteman
des Kantuns Aargan, Abteiluag Gewscessersehing), M is assimed thal there were no
conlaminsnts that injerfered with the stitds 1esnits

Temperature: 2ix27°C

Humidity: 55201104

Air changes: Mot pruvided
i*hataperiod: 12 hrs darki17 tus digln

T-1d vy

1 Source: www.cliendipder.com
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B. PROCEDURES AND STUDY DESIGN

1. In life dates:
Start: Not reported End: Not reported

2. Mating: One female was placed with one malc in special breeding cages. Each dam was
mated twice, the sceond time approximately one hour alter the first time on the same day. This
day was designated as gestation day (gd) 0.

3. Anima] Assignment: Animals were assigned to dose groups as indicated in Table 1. 1t was
not stated whether animals were randomly allocated to their assigned trcatment group.

TABLE 1. Animal Assignment

375 11.28 22.5
20 20 20

1

Bose (mg aikgidiy)
# Females

I
o

4. Dgse selection rationale: Doses were selected from a preliminary expertment (Acecssion No.
252019; Record No. 113212) that was perfarmed on 6 ronpregnant rabbits (3 females per group)
at daily doses of 13 and 30 mg/kg body weight/day. The tes: article was mixed with distilled
watcr and administered orally via intubation for 13 consccutive days (gd 6 through 18). There
wcere no reactions to the treatment for these females,

5. Dosage preparation and analysis: Test formulations were prepared daily by mixing the test
material with distilled water. The mixture was then sired with a magnetic stirmer. Homogeneity,
stability, and concentrations analyses do not appear to have been conducted.

Results

Homogencity Analysis: It was not reported whetlicr the test article was analyzed for
homogceneity; because test formulations were truc solutions, however, this evaluation is
nol f1ccessary.

Stability Analysis: 1t was not reported whether the test article was analyzed for stability;
however, a developmental study in rats (MRID 40680704) reported that the compound
was stable in vehicle for up to 4 hours at ambient temperature.

Concentration Analysis: Il was not reported whether the test article was analyzed for
achieved concentration. In a rat developmental study (MRID 40680704), however, the
achieved concenirations of 2 and 12 mg/g of tesi article in vehicle were determined at
time 0, 1 hour, 2 hours, and 4 hours. Achieved concentritions were 99.1~102.9% of the
nominal concentration.
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6. Dosage administration: All doses werc administered once daily by gavage at a rate of 4
nbL/kg body weight. Test formulations were administered from gd 6 to 18. The study report does
not indicate whether dosing was adjusted based on body weight determinatians.

C. OBSERVATIONS

1. Maternal Observations and Evaluations: Dams were checked daily for mortality and
clinical signs. Bady weight was measured daily. I'ood consemption was measured on gd 6, 11,
15,19, 24, and 29, Dams were sacrificed on gd 29 by an intravenous injection of sodium
thiopental at a dose-leve] adapted Tar euthanasia. The ovaries and uterus (mucosa and contents,
including amniotic fluid and placenta) of each dam were assessed for abortions, resorption sites,
and the number of corpara lutea.

2. Fetal Evaluations: Fetuses were removed, individually weighed, and subjected to a careful
external inspection, including an external examination of the skull. An asscssment of the body
cavities (thorax, abdomen, pelvis) and sex were perforined. Examination of the cephalic viscera
was performed according to a modified slicing technique of Wilson® (1963). Fetal heads werc
fixed in a mixture of trichloroacetic acid (10 parts) and 30% formaldehyde solution (3 paris). A
skeletal assessment of the fetal trunks (including limbs) following ¢learing in potassium
hydroxide and staining with alizarine red S were condueted in accordance to Dawson's’
technique. T assess the possible occurrence of “wide sutures™ of the frontoparietal region of the
skull, part of the skin of fetal heads was removed prior to fixation. Abnormalities were classified
as anomalies and malfarmations.

D. DATA ANALYSIS

1. Statistical analvses: The study report indicates that statistical analyses werc performed
whenever feasible: specilic statistical methods or tests are refercneed sporadically in the results
section.

2. Indices: There werce no formulas presented. Preimplantation and postimplantation loss
percentages are not presented in the study report,

3. Historical control data: listorical control data are provided to allow comparison with
concurrent contrals {not included in this report). Data inclade reproductive endpoints and
skeletal anomalies and/or malformations.

i RESULTS

A. MATERNAL TOXICITY

2 Witson, J.G. 1965. In: Wilson, J.G. and Warkany (eds.). Termology, Principles and Techniques. The University of
Chicago Press: Chicaga and London. Pp. 262-277.
3 Dawson, A.B. 1926. Suain Tech, 11123124
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1. Mortality and Clinical Observations: Two high-dose females (Nos. 362 and 377)
spontaneously died on gestation days 18 and 7, respectively. One mid-dose dam (No. 359) died
duc to an intubation crror. In addition, two high-dose females (Nos. 361 and 362) developed
diarrhea on gd 17 and 8, respectively.

2. Body Weight: Mean body weight and body weight gain values are not presented in the study
report; however, mean body weight was presented graphically. According to the Study Report,
body weight was decreased in mid- and high-dose dams during the first days of reatient. There
were no treatment-related effects obscrved in low-dose dams,

Mean body weight and body weight gain are calculated and presented in Tables 2 and 3. These
data indicate that there were 1o significant changes in body weight throughout the treatmen
peried. There was a significant decreasce in mean body weight gain during gd 6-18 in bath the
mid- and high-dose dams. Low-dose dams were unaffecied by treatment.

TABLE 2. Mean (:SD) Maternal Body Weight (g)"

Deose in mg ai/kg/day {# of Dams)
Day o (17 3,75 (18) 11.25(18) 225 (17)
Day 0 3.67£0.26 3,2323.33 3,07:0.28 3.1240.31
Day 3 1.28+0,23 3.42:0.34 3.25+0.27 3,2840.33
Day 6 3.32:0.23 3.48+0.34 3,340 .32 3 374035
Day 9° 3.3940.23 3.5240.32 3.26+0.29 1.25+0.30
Day (2 3.43£0.25 3,5440.30 3.36:0.28 3.33:0.34
Day §5° 3.48£0.27 31.59:{),29 3.370.22 3.41=0.30
Day 18" 15540.28 1.65:0.28 3.4420.26 3.52=0.26
Dav 21 3,5910.27 3.68:0.30 3.5130.21 3.5810.26
Day 24 3.6620.27 3,740,351 3.60:0.21 3.66:0,29
Day 27 3.72:0.28 3.780.32 3.65+:0.19 3.72+0.30
Day 29 3.76+0.29 3.84+0 34 3.71+0.20 3.79=0.28

# Mean body weigh was caleubated from individual aninial data on pages 20-27 in the study report.

b The number of high-dose dams decreased 10 16 onpd 7.
¢ The number of ntid-dosc dams decreased 1o 17 on gd 15.
d the number of lrigh-dose damts decreased 1o 15 on pd 18,

T
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TABLE 3. Mean (=SD) Matcrnal Body Wcight Gain {&)a

Dose in mp ai/kg/day (# of Dams)

Interval 0(17} 3.75(18) 11.25(18) 22.5(17
Pretreatmoent:

Days 0-6 0.25+0.07 0,25£0,08 {1.2844.22 0.26:10.09
Treatment:

Davs 6-18%<" 0.2340.14 8.1720.12 0.09£0.23* 0.110.15*
Postirentinent:

Diys 18-29 421009 0192011 02720, 14t 0.27:0.13
Entire Study

Days §-29 0.69:£0.22 0.61=0.18 0.64=0.28 0.64:40.18
Corrected BW Gain -0.2:444,2 -1 12501 <1.5%3.8 -1.127.3

a Mean body weight gain was calcslated from individeal anima) data on pages 20-27 in 1he stedy report; mean
corrected body weight gain was obtained from pages 28-31 in the study report.

b The number o high-dose dams decreased to 16 on gd 7.

¢ The numbcr of mid-dose dams decreased to 17 ongd 15,

d The number of high-dose dams decreased 1w 15 on gd 138,

* Statistically different {p<0.03) from the conmrol,

3. Food Consumption: Average food consumption valucs were not presented in the study;
however, this information was presented graphically. According to the siudy report, decreases in
food consumption corresponding to body weight loss were observed during the first days of
treatment in taid- and high-dose dams. There were no treatment-related cffeets observed in low-
dose dams.

Mean malernal food consumption are calculated and presented in Table 4. These data indicate

that there was a significant decrease in food consumption during gd 6-11 in hoth the mid- and
high-dose dams. There were no treatment-related effects observed in low-dose dams.

Table 4, Mean (+SD) Maternal Food Consumption (g animaifday)a

Dose in mg ai/kg/day(# of Dams)

Interval 07 375 (18) 11,25 (18) 22.5(17)
Day 0-6 189.02-17.17 198.6125.75 185.74:48.95 190.88+39.37
Day 6-11" 195.29:27 55 182.5626.27 138.2267.31** 117.6365,00¢*
Day 11-15~° 172.79+41.87 170,00=41 .24 1 52.06£50,47 1466746247
Day 15-19 177.06437.17 1794423118 153.97445.24 170.83434.32
Day 19241 168.12426.59 172.12227 .17 184.88230.27 183.07:49.41
Day 24-29% " 144.00+34.33 149.06125 42 161.20+31.70 164,27447.19

a Mean food consumption was calculated {rom mdividual aninal data on pages 32-33 in the study repart,
b The number of high-dose dams decreased to 16 on gd | 1duc 10 mortality.

¢ The number of mid-dosc dams decreased © 17 on gd 15 due 10 mortality,

¢ The number of high-dose dams decreased 10 15 on gd 15due 10 itlegible data and mortality.
e The namber of low-dose dams decreased 10 17 on gd 24 due o missing daa,

{ The nember of mid-dose dams decreased 10 16 on gd 24 due 1o missing data,

¢ The number of controls decreased 10 14 on gd 29 duc 10 missing/illegible data.

h The number of mid-dose dams decreased 1o 15 on gd 29 due to missing data.

== Suatistically different (p<0.01) fromt 1he contral.
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4. Gross Pathology: Gross pathology data were not presented in the study repot, except for the
twn high-dose dams (Nos. 362 and 377, respeetively) that spontaneousty died prior to scheduled
necrapsy. These daws exhibited abscess of the lungs and bronchopneunonia,

5. Cesarean Section Data: Data are summarized in Table 5. There were no treatment-related
effects on the mean number of corpora lutea, implantation sites, or live fetuses per dan.

The number of resorptions (denoted in the study as embryonal deaths [i.e.. carly resorptions] and
fetal deatbs [i.e., late resorptions arc calculated]s. There appears to be an increase in the
occurrence of carly resorptions in mid-dose dams. It is believe that this increase is incidental and
due 1 dam No. 354, whose litter was conypletely resorbed.
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TABLE 5. Cesarean Section Observations”

Dose (mg aifkg/day)
Observation
i} 3,75 11.25 22.5
# Animals Asslpned (Mated) 20 28 20 20
# Animals Pregnant £7 3.4 18 17
Pregnancy Rate (%) 83 90 20 g3
# Nonpregaant 3 2 2 3
Maternal Wastage
# Died Y 0 ! 2
# Died Pregnant 0 0 ] 2
# Picd Nonpregnant ] ) g ]
# Aboried 1 0 ] 0
# Premature Delivery ] 0 { Q
Total # Corpora Lutea NA NA NA NA
Corpora Lutea/Dam 10.7:2.8 10.7:3.8 H.5£3.8 £0.3:3.0
TFotal # Implantations 137 132 £34 130
Emplantations/Dam £h22% 7.3:4.0 9.1+22 87432
Total # Litters 7 I8 7 15
Total # Live Fetuses 132 £25 139 22
Live Fetuses/Dum 7.76=2.82 6.94x:4.0t 8.18+2.92 $.13£3,34
Total # Deud Fetuses 0 0 0 1
Bead Feluses/Dam 0.040.0 0.0+0.0 0.0x0.0 0.0:0.0
Total # Resorptions
Total 3 7 I3 8
Enrly 1 6 i3 6
fLate H 1 2 2
Resorptinns/Dam
Total 0.29:0.47 4414106 (LBR22.1S 0.83=0.64
Early 0.2420.44 0.35:£0.86 0.7622.17 0.38+0.62
tate {106+0.24 0.0640.24 124033 0.13:0.34
Litters with Talat Resorptions O ] J 0
Mean Fetal Weight (g)
Mles 38.9+6.6 46.9:NA 30.425.6%4 35,6046,
Females 389458 37.6:72 36.9=58 34.716,9%%
Sex Ratio (%6 Male) 338 44 8 S04 50.0
Preimplantation Loss (%) NA NA MA NA
Postimplantation Loss (%)" 52821228 F2i=t6t0 | 9.42£2387 8.63=13.67

A Data obtained from pages 11 and 36-43 in1be study report.
b Postinplurtation loss (defined ns {(the number of implantations - she number of live fiuses)ithe number of

implantations] X 100} was calculated by Versar, A statistical analysis was not performed onibe data.

** Statistically differen (p<0.81} from the conlrol.
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B. DEVELOPMENTAL TOXICITY

I. External Examination: There were no treatment-related effecis on the sex distribution of fetuses
(CHF fest, Yales® correction, p>0.03). High-dosc feiuses exhibited a freatment-related, significant
reduction in body weigh (males and females; Student’s 1 test, one-tailed, p<0.01). Additioually, male
fetuses from mid-dose dams exhibited a slight, but significant decrcase in mean body weight (Student’s 1
tes!, one-tatled, p<0.01}). There were no treatment-related effects abserved al the low dase. There were
1o treatment-relajed external malformalions or anomalics.

2. Visceral Examination: There were no treatment-related visceral matformations or anontalies.
Findings were limited to unilateral agenesis of the kidney and ureter in one low-dose fejus and
encephalocele in onc high-dose fetus.

3. Skeletal Examination: There were no treattnent-refated skeletal malformations or anomalies observed
at any dose level. Findings consisied of irregular ossification of the ribs in one low-dose feius (partial
fusion and partial hyperplasia), two mid-dase fetuses (partial fusion and abscnee), and two high-dose
feluses (partial and {o1al fusion). Both of the high-dose fetuses and one of the mid-dose fetuses with
rregular ossification of the ribs also exhibited irregularities in ossification of the vertebral columut.

Data on developmental delays in skefetal maturation are presented in Table 6 and Appendices 1 10 5.
There was an increased incidence of delayed ossificaiion of the hindlimb phatangeal uuelei in mid- and
high-dose feluses.

Tuble 6, Developmental Delays in Skeletal Maturation Anafyzed by Litler Incidence*,+

Daose (mig aitkg/day) )

Qbservations” 0 1378 11.25 2.5
Toial Lillers examined i7 18 17 15
Phalangeal nuclel : 1efl 12417 16/18 13417 14715
furelimb, ossification still
absent in phalanges 1), digit 5 70.1% 88.9% 76.5% 33.0%
Phalangeal nuciel : lefl kit 318 117 845
hindiimb, gssificalion siill
absent in phalanges U, digit & 17.6% 16.7% 41.1% 53.3%

7 9§ 747 3713

5" Sterncbra, ossification still
absent 41.1% 50.0% 41.1% 200.0%

*From Appendices 110 5 and Table 5.
+ Number of Abnormat litters T o1al number of tilters.

L DISCUSSION and CONCLUSIONS

A. 'The maternal NOAEL s 3.75 mg ai/kg/day, and the LOAEL 1s 11.25 mg ai/kg/day, based on
decreased body weight and food consumption. The developmental LOAEL is 11.25 mg ai/kg/day,
based un an increased incidence of delayed ossification of the hindlimb phalangeal nuclei, and

i0
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significamly decreased fetal body weight for males. The developmental NOAEL s 3.75 mg
ai/kg/day.

1. Maternal toxicity: Treatment-related effects at 11.25 and 22.5 mg aikg/day included decreased body
weight and food consumption.

2. Developmental toxicity:
#. Deaths/Resorptions: There appears to be an increase in the oceurrence of early resorptions in
mid-dose dams. This inerease is likely incidental and duc o dam No. 354, whose litter was
completely resorbed.
b. Altered Growth: There was a deerease in niean fetal weight at 11.25 (male only) and 22.5
(male and female) mig aikg/day. There was a dose-related trend of increased incidence of
delayed ossification of the hindlimb phalangeal nuclei across all treated groups. The mid-dose
and high-dose group exhibited a significant increase when comparcd 10 the comrol group.
¢. Developmental Variatiens: There were no treatment-related external, viseeral. or skeletal
variations.
d. Malformations: There were no remment-related external, visceral, or skeletal malfornialions.

C. STUDY DEFICIENCIES: The following siudy deficiencies were noted by Versar:

» It was not reported whether dosing was based on the most recent body weight determination.

»  The animals were treated only until gd 18. According to guidelines. the test substance should be
administerced daily from implantation to the day before cesarean section on the day prior to the
expected day ol parturition. Versar does not ¢xpect this deficiency to affect the outcome ol the
study.

+  The total numbers of corpura lutea per treatment group were not provided.

«  Mean matemal body weight, body weight gain, and food consumption values were not presented
int the study report; however, these values were calculated statistical analyses performed on them.

»  Individual fetal and/or litter data for external and visceral matformation or anomalies was no1
presented.

»  Page number 64 from the amendment is missing.

D. STUDY CLASSIFICATION: This study is classified as ACCEPTARLE-GUIDELINE, and fulfiils
the guideline requiremems of OPPTS 870.3700.

11
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APPENDICES
Appendix 1. Litter Incidence of Skeletal Fetal Effects in Rabbits at 0 mg/kg/day
Appendix 2. Litter Incidence of Skeletal Fetal Effects in Rabbits at 7.5 mg/kg/day
Appendix 3. Litter Incidence of Skeletal Fetal Effcets in Rabbits at 11.25 mgikg/day
Appendix 4. Litter Incidence of Skeletal Fetal Effects in Rabbits at 22.5 mg/ke/day
Appendix 5. Summary of Fetal and Litter Effects in the Rabbit
Ref: Todhunter, J.A. (200%). Amendment No. 2 to Final Report on Belclene 350 (TK 12
780/2). Teratology Study in Rabbits. Bio-Lab, Inc. P.O. Box 300002, Lawrenceville, GA

30049. Compiled at: SRS Imternational Corporation. Falls Church, VA 22043, MRID
467217-04. Unpublished.
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