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" Issues and Questions for the Committee

The Committee 1is requested to comment on the
significance, if any, of the developmental effects that
occur in the three species at maternally toxic oral doses

- following in-utero exposure to tebuconazole.

What is the developmental tox1c1ty potential of
tebuconazole following dermal exposure, based on the
results in mice and rats?

Will an additional risk assessment be required since an
unacceptable MOE was determined for field workers using:

(o} The NOEL obtained from a mouse oral developmental
toxicity study.
o Dermal penetration studies in rats using ethanol as

a dosing vehicle.

Will additional data be required to assess the.

developmental toxicity potential of tebuconazole (e.Q.g

biocavailability following dermal d051ng in rats and
mice).
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Peer review for Tebuconazole.

I. INTRO

Tebuconazole [a-[2-(4-chlorophenyl)ethyl]-a-(1,1-dimethylethyl)-1H -1,2,4-
triazole-l-ethanol] is systemic fungicide used for cereals, peanuts,
oilseed rape, grapes, bananas, stonefruit, and pome fruit. The Caswell No.
is 463P and the CAS Registry No. is 107534-96-3.. The producer of
tebuconazole is Miles Inc. Kansas City, MO. Tebuconazole Technical is a
crystalline material of 95-98.3% purity. The compound has a high

. octanol/water partition coefficient (= 5000, MRID 410685-04) and is soluble
in organic solvents (e.g. ethanol).

The structure of tebuconazole is presented below:
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IT. QUALITATIVE ASSESSMENT OF RELEVANT DATA

A. Developmental Studies

1. Mice (Oral Dosin -

References: HWG 1608, Study of Embryotoxic Effects on Mice After Oral
Administration. M. Renhof. March 14, 1988. BAYER AG, Fachbereich Toxicologie,
Institute of Toxicology/Agriculture, Wuppertal 1, FRG. MRID 408215-01. HWG
1608. This study was accompanied by: Supplementary Study of Maternal Toxicity
to Mice After Oral Administration. M. Renhof and E. Karbe. March 9, 1988.
BAYER - AG, Fachbereich Toxicologie, Institute of Toxicology/Agriculture,
Wuppertal 1, FRG. MRID 408215-01. Core Classification: Minimum.

Tebuconazole in aqueous 0.5% Cremophor EL was admlnlstered,by gavage to pregnant
NMRI/ORIG Kisslegg pregnant mice on days 6 through 15 of gestation at levels of
0, 10, 30, 100 mg/kg/day. Dams were sacrificed on day 18 of gestation and gross
macroscopic observation of all organs was performed. At C-section the number of
implantations and the number of live and dead fetuses were determined; in
addition the fetuses were sexed, weighed and examined for external malformations.
. Approximately 30% of the fetuses were examined for visceral malformation by the
modified Wilson technique, and approximately 70% were stained for evaluation of
skeletal malformations by the Dawson method.



a. Mate cit

No compound-related mortality, clinical signs or effects on body weight gains
were reported during the dosing period or during the entire gestation period.
However, a supplementary study was conducted to further assess the maternal
toxicity of the compound. Tebuconazole in aqueous O0.5% Cremophor was
administered by gavage to pregnant NMRI/ORIG Kisslegg mice on days 6 through 15
of gestation at levels of 0, 10, 20, 30, 100 mg/kg/day. This supplementary study
revealed the following apparently compound related effects:

o Statistically significantly decreased hematocrit (at 30- 100 mg/kg) and mean
corpuscular volume (at 20-100 mg/kg).

o Increased hepatic triglycerides, pale lobular liver, and increased severity
of hepatic vacuoles and lipidosis at 100 mg/kg.

Based on the above findings from the supplementary study, the maternal toxicity
NOEL was set at 10 mg/kg/day. The limited number of animals tested in the
supplementary study plus the presence in the various test groups of pregnant and
non-pregnant mice makes these findings suggestive but not definitive.

Cesarean Section Observations:

As summarized in Table 1, there was a dose-dependent and statistically
significant increase in the number of runts (fetuses weighing less than 1.3 g)
at the MDT (0.91) and the HDT (1.20) compared to controls (0.21). There was also
a small, but statistically significant, increase in placental weight at the HDT.
Although not statistically significant, the number of resorptions/dam was
somewhat elevated at the HDT. :



Table 1. Selected Cesarean Section Observations !l.

Observation . Dose
Control LDT MDT - HDT
No. animals assigned ' 25 : 25 25 25
No. animals mated/inseminated 25 25 25 25
Pregnancy rate (%) . 24 (96) 23 (92) 23 (92) 20 (80)
Total implantations 255 258 - 247 228
Implantations/dam 10.6 11.2 10.7 11.4
Total live fetuses 236 235 235 202
Live fetuses/dam 9.8 10.2 10.2 10.1
Total resorptions 19 23 12 27
Early resorpts./dam 0.08 0.30 0.04 0.00
Late resorpts./dam 0.71 0.70 0.48 1.25
Resorptions/dam (s.d.) 0.80(1.0) 1.0(1.6) 0.5(0.8) 1.3(2.2)
Post implantation loss (%) 7.4 8.9 4.9 11.4
Mean fetal weight, g (s.d.) 1.36(0.08) 1.37(0.07) 1.37(0.13) 1.30(0.12)
Mean placental wt., g (s.d.) 0.10(0.01) 0.10¢0.01) 0.10(0.02) 0.11¢0.0D)"
Total No. of runts 5 . 4 21 24
No. of runts/dam (s.d.) 0.21(0.51) 0.18(0.50) 0.91%(1L.7) 1.20°2.12)

! pata extracted from pp. 27-32 of the étudy'Report.
* significantly different from controls (p<0.05).

b. Developmental Toxicity

As summarized in Table 2, there was a statistically significant (p<0.05) increase
in the number of malformed fetuses per litter at the HDT (0.65 at the HDT vs 0.04
"in controls). There was an increase in the number of affected fetuses and
affected litters. The malformations were primarily in the skull, brain and
spinal column, There was an elevation in the number of fetuses/dam with
rudimentary ossification centers of the cranium in the HDT (1/1 in controls vs
5/4 in the HDT).

This study defines a developmental NOEL of 10 mg/kg and a developmental LOEL of
30 mg/kg, based on statistically significant, dose-dependent increases in runts
at 30 mg/kg (MDT) and 100 mg/kg (HDT).



Table 2. Selected External/Visceral Malformations in Mice®.

Observation Dose .
Control LDT MDT HDT

External Visceral Malformations

Total fetuses (ltrs) exmd. 236(24) 234(23) 234(23) 202(20)
Total fetuses (ltrs) affectd. (L) 4(2) 0(0) 13(8)
Visceral exam: fetuses(ltr) 68(24) 73(23) 68(23) 60(20)
-Multiple: cleft face, palate, 1(L) - - -

jaw; dysplasia of limbs; de-

formed spinal

-Skull: cleft palate, - 4(2) - 7(6)
micrognathia, partial
- dysplasia parietal bone

-Brain/spinal column: brain - - - 5(4)
ventricle enlarged, asymmetry .
vertebral bodies, dysplasia

spinal column, abnormal

flexion spinal column

-Fused ribs, floating ribs - 1) - 1)
-Tail: kinked, shortened - - - 1(1)
Malformed fetuses/litter 0.04 0.17 0 0.65"

% Data extracted from pp. 14, 27-32 (Tables 1-5) of the Study Report.

* = significantly different from controls (p<0.05).



Table 3. Skeletal examination in mice®.

Observation Dose

Control LDT ; MDT HDT

No. fetuses(ltrs) examined .’ 168(24) - 16e1(23)  166(23) 142(20)

Sternum [No.fetuses(ltrs))]
-Ossif. ctrs. missing; 1(D) - ' - -
slightly cleft sternum

Cranium ; .
-Rudimentary ossif. ctrs. ‘ 1(1) - 2(2) 5(4)
Hyoid bone . .

-Missing, separate ossif. ctr. (L) 1(L) . - 2(2)

Spinal column :
-Vertebral bodies - - - ‘ “1(1)

® Data extracted from pp. 27-32 (Tables 1-5) and pp 41-44 of the Study éeport.

2. Mice (Dermal Dosing) -

References: Embryotoxicity study (including teratogenicity) with HWG 1608
Technical in the mouse (Dermal application). H. Becker et al. July 16, 1990.
BAYER AG, Institut fur Toxicologie Landwirtschaft; Wuppertal 1, FRG. MRID 420103-
01. This study was accompanied by: 'Supplementary study to: Embryotoxicity
study (including teratogenicity) with HWG 1608 Technical in the mouse (Dermal
application).’ H. Becker et al. Date of the report was unspecified (Date of the
last necropsy was August 9, 1989). BAYER AG, Institut fur Toxicologie

- Landwirtschaft; Wuppertal 1, FRG. MRID 408215-01, the Supplementary study was '

imbedded in the main study. Core Classification: Minimum

Tebuconazole (Technical) in aqueous 4% CMC was administered dermally to pregnant
NMRI/KFM/HAN mice on days 6-15 of gestation at nominal levels of O, 100, 300 and
1000 mg/kg/day. The test material was applied to an area of shaved skin
(approximately 10% of the body surface) for 6 hours/day, the suface was covered
with an occlusive bandage during the period of application. Dams were sacrificed
on day 18 of gestation and gross macroscopic observation of all organs was
performed. ‘At C-section the uteri and their contents were weighed to obtain
corrected maternal bodyweight gains and were examined to determine the number of
implantations. The fetuses were sexed, weighed and examined for external
malformations. Approximately 50% of the fetuses were examined for visceral
malformations by Wilson's slicing technique, and the rest were cleared in
potassium hydroxide and stained with alizarin S for evaluation of skeletal
malformations. ’ ‘ : '



a. Maternal Toxjcity

No compound-related mortality, clinical signs or effects on body weight gains
. were reported during the dosing period or during the entire gestation period.
However, a supplementary study was conducted to further assess the maternal
toxicity of the compound. Tebuconazole in aqueous 4% CMC was administered
dermally to pregnant NMRI/KFM/HAN mice on days 6 through 15 of gestation at
levels of '0, 100 (LDT), 300 (MDT), and 1000 (HDT) mg/kg/day, following the same
protocol as the main study. This supplementary study revealed the following
compound related effects on the liver as the target organ:

o Liver microsomal enzyme activities (cytochrome P-450, N- and O- demethylase)
were significantly (pg 0.01) elevated (37-100%) at the MDT and the HDT.

o There was a dose-dependent increase in the incidence and severity of fatty
changes (stainable lipid deposition) in liver. The stainable fatty areas
were limited to single cells in control and LDT mice and became extended to
the periportal areas at the MDT and HDT. The severity of periportal

deposition increased in going from the MDT (grades 1-2) to the HDT (grades
1-3)

o Dose-dependent increase in the activities of AST (GOTf and ALT (GPT) in
plasma (up to 37% at the HDT); this increase reached statistical
significance vs controls for ALT at the'HDT

Based on the above flndlngs from the supplementary study the maternal tox1c1ty-
LOEL was set at 300 mg/kg/day and the NOEL at 100 mg/kg/day.

Cesarean Section Observation

Pregnancy rates ranged from 76.4% in controls and the MDT to 90% in the HDT
(Table. 4). No treatment related effects were reported for the total and average
(i.e. per dam) number of corpora lutea, implantations, resorptions (early and
late), mean number of dead and live fetuses, fetal weights, and sex ratio.



Table 4: Cesarean Section Observations for Dams with Live Fetuses (F;om PP. 25,
56-57, 58-61, 70-97 and pp. 99-102 of the Study Report).

Parameter' . Control LDT MDT HDT
#Animals Assigned 34 30 34 30
#Animals Mated/Inseminated 34 30 34 30
Pregnancy Rate (%) 26(76.4) 25(83.3) 26(76.4) 27(90)
Dams with Live Fetuses 25t 25 242 25%

Maternal Wastage

#Died 0 0 0 0
#Died/pregnant 0 0 0 0
#Non pregnant 8 5 8 3
#Aborted 0 0 0 0
#Premature Delivery 0 0 0 1
Total Corpora Lutea 359 386 381 342
Corpora Lutea/Dam 14.4 13.4 15.90 13.7
Preimplantation Loss [Tot(%)] 42(11.7) 25(6.5) 21(5.5)  39(11.4)
Mean (per dam) 1.7 , 1.0 0.9 1.6
# Dams affected ‘ : 20 14 14 17
Total Implantations - 317 361 360 303
Implantations/Dam 12.7 14.4 '15.0 12.1
Postimplantation Loss[Tot(%)] 16(5.0) 29(8.0) 23(6.4) 18(5.9).
Mean (per dam) o 0.6 1.2* 1.0 0.7
# Dams affected 8 19** 16" 12
Total Live Fetuses 301 332 337 285
Live Fetuses/Dam® 12.04 13.3 14.0 11.4
Total Resorptions 16 - 29 23 18
Early ("Embryonic") 12 20 16 14
No. Dams affected 5 ‘ 14 13** 9
Late ("Fetal") 4 9 7 4
No. Dams affected 3 - 7 ' 7 3
Resorptions/Dam 0.64 1.2 0.96 0.72
. Total Dead Fetuses 0o 0 0 0
Dead Fetuses/Dam 0 0 0 0
Mean Fetal Weight (gm) ' 1.2 1.2 1.1 1.2
Sex Ratio (% Males/litter) 51.2 - 50.0 55.2 51.9

! One female (No. 16) had two implantation sites only).

2 Two females (Nos. 69 and 80), had 6 and 9 implantation sites only.

3 One female (No. 108) had 2 embryonic resorptions only; another female (No. 102)
delivered prematurely on day 17 of gestation and was necropsied.

* Counting only dams with live fetuses (e.g. 25 in controls).

9



b. Developmental Toxicity

As shown in Table 5, the incidence of palatoschisis in the HDT was 12/285 fetuses
(4.2%) vs. 8/301 fetuses in controls (2.7%) and exencephaly was observed in 2/285
(0.7%) at the HDT wvs. 1/301 (0.3%) in controls. Litter frequencies for
palatoschisis (7/25, 28%) or exencephaly (1//25, 4%) were identical in the HDT
and controls. As summarized in Table 5a., historical control data [l study only,
5/87-7/87, with NMRI/HAN/ outbred SPF. quallty mice] indicate palatoschisis in

5/307 (1.6%) fetuses and 5/24 (20.8%) litters and exencephaly in 1/307 (0.3%)
fetuses and 1/24 (4.2%) litters. .

Table 5. External examinations in cesarean-delivered mouse pups®.

Observations . Control LDT MDT HDT

# pups (litters) examined 301(25) 332(25) 337(24) 285(25)
# pups (litters) affected 9(8) 10(8) | 6(6) _ 15(9)
Finding: pups(litters) :
Palatoschisis ‘ 8(7) 8(6) 4(4) 12(7)

' Tail cranial-bended 1(1) - 1(1) -
Exencephaly : (1) 1(1) - 2(D)
Hind leg malposition: )

Right leg . (L) - RYES) -
Left leg ’ - 1(L) 2(2) 2(2)

® Data from pp. 62-63 and pp. 78-97 of the Study Report.

Table 5a. Palatoschisis and Exencephaly in the HDT vs controls.

Observations Historical® Concurrent This Study
Controls Controls HDT
Pups(%) Litts. (%) Pups(%) Litts.(%) Pups(s) Litts. (%)
No. Examined 307 24 301 25 285 25
Finding: .
Palatoschisis 5(1.6) 5(20.8) 8(2.7) 7(28) 12(4.2) 7(28)
Exencephaly 1(0.3) 1(4.2) 1(0.3) 1(4.0) 2(0.7) 1(4.0)

® 1 study only, 5/87-7/87, with NMRI/HAN/ outbred SPF mice; from p 228 of the
Study Report.

As shown in Table 6, examination of the skeletal findings revealed statistically
significant increases in the fetal incidences of bipartite sternebra 35,
‘supernumerary ribs, and non-ossification of phalanxes in the forelimbs, in
addition to up to two-fold increases in their litter incidences:

10



o Bipartite sternebra 5: fetuses: 11.0% (HDT) vs 3.8% (controls).[(p<0.05)]
and litters: 40% (HDT) vs 20% (controls). ‘

o Supernumerary ribs, one, right: fetuses: 72% (HDT) vs 48% (controls)
[(p£0.01)] and litters 100 % (HDT) vs 88% (controls).

o Left forelimb, non-ossified distal phalanx digit 2: fetuses: 12.4% (HDT)
vs 6.2% (controls) [(p<0.05)], and litters 44% (HDT) vs 32% (controls).

o Right forelimb, non-ossified distal phalanx, digit 4: fetuses: 13% (HDT)
vs 9.7% (controls) [(p<£0.05)] and litters: 40% (HDT) vs 28% (controls).

Examination of Table 6 also indicates that, in addition, there were statistically
significant decreases at the HDT and/or LDT in the fetal incidence of non-
ossified phalanxes of the hindlimbs. These effect, however, did not produce any*
marked effects in litter incidences.

The above statistically significant increases in fetal .incidences of skeletal
variations, coupled to marked increases in their litter incidences (e.g.
bipartite sternebrae 20% controls up to 40% at the HDT) are suggestive of an
incipient treatment-related effect at the HDT.

- This study defines a LOEL of 1000 mg/kg/day and a NOEL of 300 mg/day for
developmental toxicity in mice after dermal dosing.

11



Table 6. Summary of skeletal observations in cesarean- delivered mouse pups.
Data from pp. 65-69 and 231-443 of the Study Report

Observations Control LDT MDT HDT
# pups (litters) examined 159(25)  171(25) 175(24) 145(25)
SKULL

Part of cranium missing;
(externally, as exencephaly) 1(1)? - _ - -

CERVICAL VERTEBRAE

Vertebra 2 (Non-ossified) . 19(9) 10*(6) 20(8) 14(8)
STERNUM
Assymetric sternebrae .
(2-5) or (4 and 5) 3(3) INGH) 1(1) -
Assymetric and bipartite '
sternebrae (2-5) - T - ‘ - 1(1)
Assymetric sternebra ‘
(3 and 4) - - - C (D)
- Incompletely ossified .

Sternebra 5 : 128(25) 134(25) 156"(24) 108(24)

Bipartite sternebra 5 6(5) 9(7 2(1) 16"(10)
RIBS
Supernumerary "flying rib"

(No. 14), left - - 1(1) -
Supernumerary, one, left 92(23) 106(25) 105(22) 107*(25)
Supernumerary, one, right  76(22) 100" (25) 91(22) . 105" (25)

LEFT FORELIMB (Non-ossified) o

Digit 2, medial phalanx 139(25) 149(25) 150(24) 122(23)
Digit -2, distal phalanx 10(8) 9(7) 3*(3) 18%(11)
Digit 4, distal phalanx 10(8) 9(6) 3°(3) ‘ 17(10)
RIGHT FORELIMB (Non-ossified) : ‘

Digit 2, medial phalanx 137(25) 143(25) 145(24) 122(23)
Digit 2, distal phalanx 9(7) 9(7) 5(4) 16(8)
Digit 4, distal phalanx 9(7) 11(7) 5(4) 19%(10)
LEFT HINDLIMB (Non-ossified) '

Toe 5, proximal phalanx 34(10) 17**(9) 29(11) 14*(8)
Toe 5, distal phalanx 32(10) 16™(7) 19%(9) 25(13)
RIGHT HINDLIMB (Non-ossified) ‘
Toe 5, proximal phalanx - 32(9) 16"(9) 31(13) - 15%(9)
Toe 5, distdl phalanx ‘ 30(10) 15%(7) 19(10) 25(13)

® Fetal(litter) incidence.
* Significant at the 5% level. ** Significant at the 1% level.
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3. Rats (O Range Finding Study -

Reference: Dose range-finding embryotoxicity study (including teratogenicity)
with HWG 1608 TECHNICAL in the rat. H. Becker. June 1, 1987.- BAYER AG,
Institut fuer Toxicologie Landwirtschaft, Fachbereich Toxicologie, D-5600
Wuppertal, FRG. MRID 407009-42. Core Classification: Supplementary.

Tebuconazole in aqueous 0.5% Cremophor EL was administered by gavage to pregnant
Wistar/HAN (Kfm, WIST, Outbred SPF quality) rats (5/dose level) on days 6-15 of
gestation at levels of 0, 10, 30, and 90 mg/kg/day. Dams were sacrificed on day
21 of gestation and gross macroscopic observation of all organs was performed.
At C-section the uteri and their contents were weighed to obtain corrected
maternal bodyweight gains and were examined to determine the number of
implantations.

The following observations were made:

o Body weight gain in the HDT was somewhat less than in the controls during
days 6-11 (8.1% in controls vs 4.9% HDT) and for days 6-16 of gestation
(19.5% in controls vs 15.5% HDT) with a slight suggestion of rebound for days
16-21 of gestation.

o Mean food consumption was -3.7% of controls at the HDT during treatment.

o Embryonic and fetal resorptions (% of implantations) were approxfmately
doubled in the HDT group vs controls (6.2% controls vs. 12.1% HDT). This was
due to an increase in mean fetal resorptions (1.5% controls vs. 6.1% HDT).

Based on the above results doses for the main rat teratology study [see below,
MRID 407009-43] were set at 0, 30, 60, and 120 mg/kg/day. .

" 4, Rat (Oral) Main Study

Reference: Embryotoxicity study (including teratogenicity) with HWG 1608
TECHNICAL in the rat. H. Becker. April 28, 1988. BAYER AG, Institut fuer
Toxicologie Landwirtschaft, Fachbereich Toxicologie, D-5600 Wuppertal, FRG.
MRID 407009-43. Core Classification: Minimum

Tebuconazole in aqueous 0.5% Cremophor EL was administered by gavage to pregnant
Wistar/HAN (Kfm, WIST, Outbred SPF quality) rats on days 6-15 of gestation at
levels of 0, 30, 60 and 120 mg/kg/day. Dams were sacrificed on day 21 of
gestation and gross macroscopic observation of all organs was performed. At C-
section the uteri and their contents were weighed to obtain corrected maternal
body weight gains and were examined to determine the number of implantations.
The fetuses were sexed, weighed and examined for external malformationms.

Approximately 50% of the fetuses were examined for visceral malformations and
brain anomalies by Wilson’s slicing technique, and the rest were cleared in
potassium hydroxide and stained with alizarin 'S for evaluation of skeletal
malformations. :

a. Maternal Toxicity
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No compound related mortality or clinical signs of toxicity were reported at any
dose level. Although body weight gains for days 6-21 of gestation were slightly
decreased (85% of controls) at the HDT, corrected or uncorrected bodyweight gains
were not significantly different from controls at any dose level. Mean daily
food consumption during days 6-16 (which included the dosing period, days 6-15)
was significantly decreased with respect to controls (p<0.05) at the MDT (-7%)

and at the HDT (-15%). There was a slight increase in daily food consumption
(about 5%) during the post-dosing period. A significant decrease (p<0.05) in
absolute body weight was reported for the HDT and a dose-dependent and
statistically significant increase (p<0.01) in liver weight/body weight was
reported at the MDT and the HDT (Table 7). Based on the above findings the LOEL
for maternal toxicity was set at 60 mg/kg/day (MDL) and the NOEL at 30 mg/kg/day.

Table 7. Body and liver weight and liver to body weight ratio in pregnant rats.

Effect : ‘ Dose level

Control LDT MDT HDT
Body weight (g.; 21 d.; absol). 320 314 322 303"
Liver weight (g) 11.51 11.55 12.50 12.49"
Liver/body weight ratio 3.59 3.68 3.89" 4.12"

w*

and ** indicate significant at the 0.05 and 0.0l level, respectively.

Cesarean Section Observations:

As summarized in Table 8, the following statistically significant (p<0.05)
effects, with respect to controls, were reported at the HDT:

o Increase in the numbers of early and late resorptions.

o Decrease in mean fetal weights (- -10.6%) and in total live fetuses (19.4%
below controls). This latter value was reflected in the decreased number
of live fetuses/dam (9.7 HDT vs 12.0 controls) and is consistent with the
increased resorptions and % postimplantation loss observed at the HDT.

The mean fetal weight depression may be treatment-related since the decrease in
mean fetal weight was observed despite a reduction in litter size in the HDT.

14



" Table 8. Cesarean Section Observations in Rats?

Observation Dose
Control 1DT MDT HDT
No. animals assigned 25 25 25 25
No. animals mated/inseminated 25 25 25 25
Pregnancy rate(%) 96 96 96 96
Total corpora lutea 357 47 314 370
Corpora lutea/dam 14.9 14.5 14.3° 15.4
Total implantations 302 291 277 298
Implantations/dam 12.6 121 12.6 12.4
Total live fetuses 288 271 256 232"
Live fetuses/dam 12.0 11.3 11.6 9.7
Total resorptions 14 20 21 - 66
Early 14 20 19 -45*
Late 0 0 2 2}'
Resorptions/dam 0.6 0.8 1.0 2.8
Total dead fetuses 0 0 0 0
Total dead fetuses/dam 0 0 0 0
Mean fetal weight (g) 4.7 4.7 4.6 4.2"
Preimplantation loss (%) 15.4 16.1 11.8 19.5
Postimplantation loss (%) 4.6 6.9 7.9 22.1

a Data from pp 20, 28 29 . of the Study Report (MRID 407009-43).

= p<0.05.

15



b. Deve m a oxicit

External examination of fetuses (Table 9) revealed a missing tail in one HDT
fetus, and agnathia (lower jaw), microstomia and anophthalmia in another fetus
of a different HDT litter. Based on the absence of comparable findings in the
controls, these findings may be compound-related malformations.

Historical control data for missing tail for 1985-1988 (Appendix 5) indicate a

low frequency for this effect. As shown in Appendix 5, out of a total of 31

studies comprising 763 litters and 8822 fetuses, agenesis of tail has been

observed only once in each of two studies [one study in 1987 and another in

1985]. The low overall litter frequency of this effect (2/763, 0.26%) suggests
that, as -observed in this study, the effect may be treatment-related.

The same set of historical control data indicates that anopthalmia and decreased
or absent jaw development has been observed only once in each of two studies [one
study in 1986 and another in 1985. The low overall litter frequency of this
effect (2/763, 0.26%) suggests that, as observed in this study, the effect may
‘be treatment-related.

Visceral examination of fetuses (Table 9) revealed findings of excess fluid in
the thoracic cavity at the HDT (3 pups in 1 litter, 1 pup in another litter) and
at the LDT (1 pup). The effect may be possibly considered to be compound
related; it was not listed in the historical control data appearing in Appendix
5, comprising 31 studies [4191 viscerally examined fetuses, and 763 litters] over
the years 1985-1988.

Table 9. External/Visceral Malformations in Rats. Data from MRID 407009-43.

Observation , ’ Dose
Control LDT MDT . HDT

External Examinations -

No. pups (litters) exmd. 288(24) 271(24) 256(22) 232(24)
No. pups (litters) affectd. -0 0 0 2(2)
Missing tail, % 0 0 0 0.4(4.2)
Agnathia (lower jaw),

microstomia, anophthalmia, % 0 0 0 , 0.4(4.2)
Viscer ation

No. pups (litters) exmd. 144(24) 134(24) 129(24) 116(24)
Excess fluid in thoracic cavity O 0.7(4.2) 0 © 3.4(8.3)
Missing tail 0 0 0 0.9(4.2)
Agnathia (lower jaw), .
microstomia, anophthalmia 0 0 _ 0 0.9(4.2)

* Historical control incidence for "agenesis of the tail" for 1985-1988 was:
2/8822 fetuses and 2/763 litters (Appendix 3).
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Skeletal examination revealed dose-dependent, statistically significant increases
in several fetal frequencies and some litter frequencies of skeletal variationms.
As shown in Table 10, skeletal variations observed to have increased fetal
frequencies in both the MDT and the HDT were nonossified cervical vertebra 2,

vertebral arch 6 (right), digit 1 distal phalanx (left), digit 3 proximal phalanx
(left and right), digit 2 proximal phalanx (right), digit 4 proximal phalanx
(right) and toe 5 distal phalanx (right). Because the Study Report contained
tabulation of only the fetal frequencies for the skeletal observations, the
‘litte: frequencies for some of the significantly elevated fetal frequencies were
determined by the reviewer [using individual data in the Study Report] and are
summarized in Table 11.

‘As summarized in Table 11:

o There was a dose-dependent increase in the litter and fetal incidences of
non-ossified sacral vertebral arch 6 (R), which is statistically significant
vs controls at the MDT and the HDT [i.e. litter incidences: 2/24, 8.3%
(LDT), 6/22, 27.2% (MDT) and 8/24, 33.3% (HDT) vs 0/24 controls].
Historical controls (Appendix 35) indicate that the effect is very
infrequent: it was observed once in 1 of 31 studies (at a litter incidence

of 4% for the study) at an overall litter incidence for the 31 studies of
1/763 (0.13%).

o There was a dose-dependent increase 1in the fetal incidences of
nonossification of thé digit 4 proximal phalanxes (R) with statistically
significant litter and fetal incidences at the MDT and HDT [i.e. litter
incidences: 6/24, 25% (MDT and HDT) vs 1/24, 4% (controls)]. Historical
controls (Appendix 5) indicate that litter frequencies for this effect are
in the range of 4.2-47.8%.

o Coupled to the marked increase in fetal incidence of non-ossification of
cervical vertebra 2 (41.4% at the HDT vs 20.1% in controls) there is an
increased litter incidence 20/24 (83.3%) at the HDT vs 14/24 (58.3%) in
controls which does not quite reach statistical significance (p=0.055). It
is noted, however that the historical control range (Appendix 5) for litter
frequencies is 36-80%.

These effects on litter/fetal incidences appear to be consistent with é
treatment-related developmental effect of tebuconazole at the MDT and HDT.

In addition, as shown in Table 10, the fetal and litter incidences of dumbell
shaped centrum in thoracic vertebrae are increased at the HDT (5.1% fetuses,
16.6% litters) vs controls (1.4% fetuses, 8.3% litters). These values, although
not statistically significantly different from concurrent controls, exceed values
for historical controls for 1988, 1986 and 1985 (0-13.6%, Appendix 5). Values
for 1987 should not be included since they include other related effects.

There was also an increase in the litter incidence of supernumerary ribs at the
- MDT and the HDT [13/22 (55%) litters at the MDT and 12/24 (50%) at the HDT vs
9/24 (37.5%) in controls] coupled to statistically significant increases in their
fetal incidence at the HDT. These litter incidences for supernumerary ribs,
however, are within historical control ranges illustrated in Appendix 5 for 1987-
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1988, which‘showed’litter incidences of up to 56.0-70.8% for supernumérary ribs.

Thus, this study defines a LOEL for developmental effects of 60 mg/kg/day (MDT)

and a developmental NOEL of 30 mg/kg/day.

Table 10. Skeletal Observations in Rat Fetuses. Data from MRID 407009-43.

18

Observation Dose
Control LDT MDT “HDT
No. pups (litters) exmd. 144(24) 137(24) 127(22) 116(24)
Thoracic Vertebrae '
Centrum dumbbell shaped (10-13th) 2(2)? 2(2) 2(2) 6(4)
Centrum bipartite (10-12th) 0 0 0 4(2)
Cervical Vertebra (Nonossified)
Total litters affected ” 18 19 18 23
Number of fetuses(% incidence): ‘ :
Cervical vertebra 1 ‘ 18(3) 21(15) 24(19) 48(41)""
. Cervical vertebra 2 29(20) 40(29) 38(30)" 48(41)"™"
Cervical vertebra 3 9(6) 10(7) 12(9) 16(14)"
Cervical vertebra & 0 5(4) 2(2) 13¢(1n*™
Cervical vertebra 5 3(2) 3(2) 3(2) 10(9)*
Cervical vertebra 6 1(1) 2(1) 2(2) 6(5)"
Sacral Vertebrae (Nonossified)
Total litters affected 18 18 15 21
Number of fetuses(% incidence):
Vertebral arch 6, left (1) 2(1) 3(2) a(12)*™
Vertebral arch 6, right 0 2() 6(5)*" 3™
. Vertebral arch 7, left 50(35) 53(39) 49(39) 66(57)""
Vertebral arch 7, right 45(31) 53(39) 51(40) 65(56)""
Stern e ied
Total litters affected 18 15 15 19
Number of fetuses(%incidence):
Sternebra 2 4(3) 3(2) 3(2) 15(1)™
Sternebra 6 } 0 0 1(1) 43"
Supernumerary ribs (one or R) S
Total litters affected 9 11 13 12
Number of fetuses ($incidence): -
Ribs, left 14(10) 20(15) 18(14) 26(22).
Ribs, right 15(10) 23(17) 19(15) 24(21)
8 % (p<0.05); " = (p<0.01). (Continued)



Table 10. Skeletal Observations (Continued from previous page).

Observation Dose

Control LDT MDT HDT
No. pups (litters) exmd. 144(24) 137(24) 127(22) 116(24)
Forelimbs, left or Right
(Nonossified)
Total litters affected 23 20 20 19
Number of fetuses(% incidence): _ '
Digit 2 proximal phalanx (1) 27(19) 36(26) 37(29)" * 42(36)™ -
Digit 3 proximal phalanx (1) 0 3(2). 5(4)" 9(8)*"
Digit 4 proximal phalanx (1) 2(1) 7(5) 7(6) 11(9H™
Metacarpal 5 (1) 0 0 2(2) 4(3)"
‘Digit 5 distal phalanx (1) 55(38) 56 (41) 55(43) 23(20)""
Digit 2 proximal phalanx (r) 27(19) 33(24) 39(31)*  40(34)™
Digit 3 proximal phalanx (r) 0 3(2) 4(3)" 8(NH™
Digit 4 proximal phalanx (r) 1(1) 6(4) 6(5)" 11(9)*
Metacarpal 5 (r) 0 0 2(2) 54"
Digit 5 .distal phalanx (r). 45(31) 56(41) 47(37) 21(18)"
Hind Limb, Left or Right
(Nonossified)
Total litters affected 24 24 22 24
Number of fetuses(% incidence):
Metatarsal -1l (1) 18(13) 24(18) 18(14) 312N
Toe 2 proximal phalanx (1) 107(74) 92(67) 96(76) 103(89)™"
Toe 3 proximal phalanx (1) 81(56) 70(51) 78(61) 87(75)™
Toe 4 proximal phalanx (1) 79(55) 65(47) 72(57) 85(73)™
Toe 5 distal phalanx (1) 1(1) 9(7)™ 5(4) 7(6)"
Metatarsal 1 (r) - 18(13) 24(18) 20(16) 32(28)*
Toe 2 proximal phalanx (r) 110(76) 96(70) 105(83) 105¢91)™
Toe 3 proximal phalanx (r) 86(60) 75(55) 76(60) 92(79)™
Toe 4 proximal phalanx (r) 81(56) 71(52) 74(58) 91(78)*"
Toe 5 distal phalanx (r) 1(1) 9(N)™ 6(5)" 7(6)"

a * o (p<0.05); " = (p<0.01).
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Table 11. Selected Skeletal Observations®?. Data froﬁ MRID 407009-43,

Observation Dose
Control . LDT MDT HDT
No. pups (litters) examined . 144(24) 137(24) = 127(22) 116(24)

Vertebrae (Nonossified)

No. pups (litters): ‘ .

Cervical vertebra 2 29(14) - 40(17) 38"¢(17) 48**(20)4
Sacral vertebral arch 6 (R) 0(0) 2(2) 6"(6)™". 13" (8)*"

Forelimbs (Nonossified)
No. pups (litters):

Digit 2 proximal phalanx (L) L27(18) - 36(14) 37*(16). 42*(18)
Digit 3 proximal phalanx (L) 0(0) 3(3) 5%(5)" 9**(4)
Digit 3 proximal phalanx (R) 0(0) 3(3) 4%(4) 8" (4)
Digit & proximal phalanx (R) 1(1) 6(4) 6"(6)" 11*"¢6)"
No. pups (litters): : '

Toe 5 distal phalanx (L) 1(1) 9"*(6) 5(5) 7%(3)
Toe 5 distal phalanx (R) 1(1) 9" (6)" 6"(6)" 7%(3)

® Entries for this table were selected from Table 10 for litter incidence
tabulation on the basis of their fetal incidences being significantly dlfferent
from controls at the HDT and at a lower dose (MDT or LDT or both).

® Fetal incidences were tabulated by the Study Authors. Litter incidences were
tabulated by the reviewer using individual data in the Study Report.

¢ Fisher’s exact test was used by the Study Authors to analyze fetal data and by
'ghe EPA reviewer to analyze litter data. " if p<0.05, ** if p<0.01

p=0.055 :

5. Rat (Dermal Dosing) -

Reference: Study for embryotoxic effects on rats after dermal administration.
M. Renhof. August 30, 1988. Mobay Corporation (Sponsor). Bayer AG. Institiute
of Toxicology, Friedrich-Ebert-Strasse 217-333, Federal Republic of Germany
(Testing Facility). MRID 414508-01. Core Classification: Supplementary.

Tebuconazole (Technical) in aqueous 1% Cremophor EL was administered dermally to
pregnant Bor:WISW (SPF Cpb) rats on days 6-15 of gestation at nominal levels of
0, 100, 300 and 1000 mg/kg/day. The test material was applied to a 25 cm? area
of shaved skin (approx. a nominal dose of 0, 0.87, 2.6, and 8.7 mg/cm®/day) for
6 hours, then removed followed by washing of the application site with lukewarm -
water. Dams were sacrificed on day 20 of gestation and gross macroscopic
observation of all organs was performed. At C-section the uteri and their
contents were weighed to obtain corrected maternal bodyweight gains and were
examined to determine the number of implantations. The fetuses were sexed,
weighed and examined for external malformations. Approximately 50% of the
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fetuses were examined for visceral malformations by Wilson’s techniqﬁe and the
rest were cleared in potassium hydroxide and stained with alizarin § for
evaluation of skeletal malformations by Dawson’'s method.

No evidence of maternal toxicity (changes in body weights, corrected body
weights, food consumption, clinical signs, pathology, deaths, abortions,
premature deliveries) were noted at any dose level.

No developmental toxicity was noted at any dose level based upon indices of mean
corpora lutea/dam, implantations/dam, live or dead fetuses/dam, resorptions/dam
(early and late), mean fetal weights, sex ratios (% male), mean crown-rump length
(cm), mean runts/dam, variations or malformations.

The adequacy of this study (classified supplementary) remains to be determined
since it is unclear whether the dermal application of tebuconazole in aqueous
suspension resulted in sufficient exposure to the test compound. Although dermal
absorption of tebuconazole in ethanol has been reported for rats (See Section III
C of this document), the extent of dermal absorptlon of tebuconazole from aqueous
suspension is not known.

6. Rabbit (Oral) Range Finding Study -

Reference: Dose range-finding embryotoxicity study (including teratogenicity)
with HWG 1608 TECHNICAL in the rabbit. H. Becker (Study director). February &
1987. BAYER AG (Spomnsor). RCC, research & Consulting Company AG and RCC,
Umweltchemie AG, CH 4452 Itingen/Switzerland (Testing Facxlity? MRID 4070Q09-44.
Core Classification: Supplementary. ‘

Tebuconazole in aqueous 0.5% Cremophor EL was administered by gavage to pregnant
Chinchilla rabbits (Kfm: CHIN hybrids) on days 6-18.of gestation at levels of 0,
30, 100 and 300 mg/kg/day. Dams were sacrificed on day 28 of gestation for gross
macroscopic observation of organs and removal of fetuses.

The following observations were made:

o Reduced body weight gains during the treatment period were observed at the
HDT [+210 g (controls) vs -157.g (HDT)].

o Decreased food consumption during treatment at the HDT (-12.1% of controls).

o At the HDT, the single pregnant doe (out of 3) had 100% implantation losses.

o Live fetuses/dam increased in dose-dependent fashion: Control: 7.0; LDT:
7.3; MDT: 5.3; and HDT: O.

Based on these observations, the doses for the Maln study were set at 0, 10, 30,
and 100 mg/kg/day.
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7. Rabb Main Stud

Reference: Embryotoxicity (including teratogenicity) study with HWG 1608
TECHNICAL in the rabbit. H. Becker (Study director). February 26 1987. BAYER
AG (Sponsor). RCC, Research & Consulting Company AG and RCC, Umweltchemie AG,
CH 4452 Itingen/Switzerland (Testing Facility). MRID 407009-45. Core
Classification: Minimum. : ;

Tebuconazole in aqueous 0.5% Cremophor EL was administered by gavage to pregnant
Chinchilla rabbits (Kfm: CHIN hybrids) on days 6-18 of gestation at levels of 0,
10, 30, and 100 mg/kg/day. Dams were sacrificed on day 28 of gestation and gross
macroscopic observation of all organs was performed. At C-section the uteri and
their contents were weighed to obtain corrected maternal body weight gains and
were examined to determine the number of implantations. The fetuses were sexed,
weighed and examined for external malformations. Fetal body cavities and organs
were examined. Crania of all fetuses were examined for ossification. Heads were
fixed in trichloroacetic acid and formaldehyde and serially sectioned and
examined. Trunks were cleared in potassium hydroxide and stained with alizarin
red S for skeletal examination.

‘a. Maternal Toxicity

No compound related mortality or clinical signs of toxicity were reported at any
dose level. Mean body weight gains during dosing were slightly lower in the HDT
(+6.1%) than in controls (+10.6%); this weight loss was associated with a
decrease in food consumption during dosing (-12.1% of controls) and with a
rebound during days 24-28 of gestation (+32.8%). Likewise, corrected body weight
gains for days 6-28 of gestation were slightly smaller in the HDT (-0.3%) than
in controls (l1.4%). Statistical analysis by the author indicated significantly
reduced body weight gains between days 7 to 25 of gestation. Based on the above
findings the NOEL for maternal toxicity was set at 30 mg/kg/day and the LOEL was
set at 100 mg/kg/day. .

Cesarean Section Observations: .

A statistically significant (p < 0.05) increase in fetal resorptions was observed
~at the HDT (Table 12). This increase in fetal resorptions was reflected in the
somewhat decreased number of live fetuses per dam in the HDT (6.4 vs 7.4 in
controls). The incidence of post-implantation loss at the HDT (27.4%) was
significantly increased (p<0.05) vs controls (8.3%). The number of early
resorptions in the HDT, although apparently increased with respect to controls
was not significantly increased (p = 0.064).

b. Developmental Toxicity

External examination of fetuses revealed the presence of frank malformations in
the HDT only. These malformations included peromelia in 5 fetuses (4 litters);
malrotation of the right hindlimb (1 fetus/1 litter); and in the same litter,
palatoschisis (1 fetus) and agenesis of claws of the hindpaw (1 fetus). These
malformations are considered to be treatment-related based on their absence in
the concurrent controls and on their absence (peromelia, palatoschisis, claw
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agenesis) or low frequency (malrotation of hlndlimb 0-0. 09%) in the historical
controls.

Examination of the fetal heads by the Wilson technique revealed 1 fetus with
hydrocephalus internus in the HDT. This malformation is considered to be
treatment-related based on its absence in the concurrent controls and on its low
frequency (0-0.1%) in the historical controls.

Skeletal examination of fetuses revealed, in the HDT only (Table 13), the
occurrence of peromelia in. 5 fetuses (4 litters). The associated findings
included humerus reduced in size, radius/ulna reduced in size or vestigial,
forepaw reduced in size or absent. These findings are considered treatment-
related based on their absence in concurrent and historical controls. In
addition, there was a small, consistent, but not statistically significant effect
of tebuconazole upon the rate of ossification. Specific findings included
increased nonossification of the phalanges in all 4 limbs, as summarized in Table
13. Abnormal ossification and fusion of sternebra was reported in the LDT (1
fetus) and the MDT (1 fetus) the effect does not appear to be dose related,
however.

Based on the above observations this study defines a developmental toxicity NOEL
of 30 mg/kg/day and a LOEL of 100 mg/kg/day.
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Table 12. Cesarean Section Observations® in Rabbits.

Observation Dose
Control LDT MDT HDT
No. animals assigned 16 16 16 16
~ No. animals mated/inseminated 16 16 16 16
. Pregnancy rate, number($s) 15(94) 14(88) 15(94) 14(88)
Total corpora lutea 128 1257 140 132
Corpora lutea/dam 8.5 8.9 9.3 9.4
Total implantations 121 116 133 124
Implantations/dam v : 8.1 8.3 8.9 8.9
Total live fetuses 111 113 122 90
Live fetuses/dam . 7.4 8.1 8.1 6.4
Total resorptions 10 3 11 34
Early 2 2 5 12¢
Late : : 8 1 6 22"
Resorptions/dam 0.7 0.2 0.7 2.4
Total déad fetuses 0 0 0 0
" Total dead fetuses/dam 0 0 0 0
Mean fetal weight (g) 35.1 . 33.5 - 35.0 33.0
Preimplantation loss (%) 5.5 7.2 5.0 6.1
Postimplantation loss (%) 8.3 2.6 8.3 27.4"

2 Data from pp 27, 30-32 of the Study Report (MRID 407009-45).
b This effect appears to be associated with a significantly increased rate of
late ("fetal") resorptions in the HDT.
¢ The increase in the number of early resorptions was found by the authors to
have a p-value of p = 0.064 (Not statlstlcally significant).

= p<0.05.
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Table 13. Skeletal Observations in Rabbits.

Data from MRID 407009-45.

Observation

Dose

Control

LDT

'MDT

HDT

No. pups (litters) exmd.

Malformations an&(pr Anomalies:

No. pups (litters):

Limbs -

Peromelia (Left or right foreleg
shortened or reduced to stump)
Perodactylia

Thorax -
Abnormally ossified and fused
. sternebrae®
Broadened distal portion of rib

Other Skeletal Observations:

No. fetuses (3 fetuses):
Left forelimb (Nonossified):

Total litters affected
Number of fetuses (% fetuses):
Digit 5 medial phalanx

111(15)

14

80(72)

Right forelimb (Incomplete. ossif.):

Total litters affected

Number of fetuses (% fetuses):
Digit 1 proximal phalanx
Digit 2 medial phalanx

Digit 4 medial phalanx

Left hindlimb (Nonossified):
Total litters affected

Number of fetuses (% fetuses):
Toe 4 medial phalanx

Right hindlimb (Nonossified):

Total litters affected
Number of fetuses (% fetuses):
Toe 4 medial phalanx

8

6(5)
2(2)
16(14)
9

17(15)

8

16(14)

113(14)

1(1)

%

84(74)

10
7(6)
3(3)
19(17)
10

22(19)

10

21(19)

127(15)

1(1)
1(1)

15

90(74)

11

4(3)
2(2)
26(21)
9

23(19)

8

22(18)

90(14)

5(4)
1(1)

14

78(87)

9

13(14)

. 5(6)

21(23)

10

36(40)

11

35(39)

8 Sternebrae 2-4 in the LDT and sternebrae 4 and 5 in the MDT.
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B. Reprod on Stud
1. Two Gene on Study in Rats -

Reference: HWG 1608, Two-generation study in rats. R. Eiben. November 12,
1987. Mobay Corporation, Agricultural Chemical Division (Sponsor). Toxicology '
Division, Bayer AG, Wuppertal, Friedrich-Ebert Str. 217-33 and PATCO AG, CH-4452
Itingen, Switzerland (Testing Facility). MRID 407009-46 . Core Classification:
Minimum. ‘

Technical Tebuconazole (95.2%) at concentrations of 0, 100, 300 or lOOOlppm was
administered in the diet to groups of male and female Bor:WISW(SPF Cpb) Wistar'
rats (25 of each sex/dose group) for two consecutive generations.

a. Parental Toxicity

The NOEL for parental toxicity was 300 ppm. The LOEL for parental toxicity was
1000 ppm based on the following observations:

o There was a general increase in the reported incidence of toxicity signs for
loss of hair in HDT FO adult females (HDT/196 days vs control/123 days) and
in HDT and MDT F1lB adult females (HDT/72 days, MDT/63 days vs control/39
days). ‘

o Mean body weights were consistently and statistically significantly
depressed in both sexes at the HDT prior to and after mating, and during and
after lactation in both the FO and F1B parental generations (Table 14).

o There was a small, generally consistent but not statistically significant,
depression in food consumption for the HDT males and/or females of both the
FO and F1B parents over the entire measurement period. Decreases amounted
to approximately 10% (FO males), 8% (FlB males), and lls (F1B females)
compared to the respective controls (Table 15). '

o Statistically significant decreases in absolute kidney [Flb males (-10.3%)
and females (-7.5%)], adrenal {Flb males. (-11.3%) and liver weights [Flb
males (-11.9%)] were observed at the HDT. Relative testes weight in HDT F1B
males was statistically significantly increased (+ 8.1%).

o Increased severity of spleen hemosiderosis in FO and Flb high-dose females.
Although the incidence of spleen hemosiderosis in FO males and females is
close to 100% (Table 16), examination of the severity (grade) of the lesions
indicates that HDT FO females (grade 4 : 19/HDT vs 1/control, Table 16) had
elevated findings as compared to controls. Likewise, HDT Flb females (grade
3: 9/HDT vs 1l/control) had elevated findings as compared to controls.
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Table 14. Mean body weights for FO and Flb aduits.

o ppm 100 ppm 300 ppm 1000 ppm
FO males:

0 92(7)P 92(7) 93(7) 91(7)

1 131(8) 129(10) 130(9) 118(9)*
17 351(25) 343(22) 348(24) 327 (23) »®

29 374(23) 370(26) 370(2%) 354 (26) ==
34 380(24) 381(285) 380(25) 364 (25) en
FO females: .

0 88(5) 89(5) . 90(6) 89(6)

1 110(6) 111(8) 111(7) 104 (7) an
17 206(14) - 208(17) 206(16) 196 (17)
de62 218(15) 223(17) 219(18) 208 (17) >
d20 284 (24) 282(33) 288(36) 263 (35)
29 223(15) 224 (19) 222(19) 209 (20) »
a6 234(17) 240(22) 233(21) 218(23)
dzo 311(34) 293(37) 286 (46) 284 (41) »
34 263(15) 255(25) 249(25) 233(25) &«

F1B males: .

-] : 97(11) 92(12) 99(12) 82(16) *w
14 317(36) 317(35) 321(27) . 286(32) x»
27 390(35) 388 (36) 381(32) 352(41) n*
31 390(35) 391(36). 390(34) 356(42) %*

F1B females: o

5 86(7) 83(8) 89(7) 75(14) »#
14 192(14) 192(16) 195(13) 180(17) s>
a6 - 211(18) 214 (16) 216(15) 199(19) »
d20 278(33) 286 (31) 2%0(26) 265(32)
27 219(15) 222(17) 224(14) . 206(17) #»
deé 238(20) 237(17) 243 (16) 223(19)*
420 298 (35) 302(45) 314(36) 278(32)*
32 247(28) 242(18) 244(17) 225(20) «»

% d = days after female insemination.

b mean in grams (standard deviation), data taken from pp 53-58 of the study
report. :

*p<0.05; "™ p<0.0L.
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Table 15. Summary of food consumption data (g/animal/day)*.

n,.k_gn;.;nﬂx O ppm 100 ppm 300 ppm -~ 1000 ppm
1‘ 15.09/13.5{ 15.07/13.73 '14.89/14.23 13.73/13.21:
5 20.16/14.80 19.28/15.18 21.27/15.15 19.18/14.98
;O ) 21.23/15.43 20.77/16.41 21.57/16.04 20.93/16.42
17 | 21.15/16.08 19.95/20.76°19.60/22.10 19.17/16.27
Entire period 21/15% 20/16 20/16 19/16
(W1-W17) »
6 | 16.98/15.81 16.41/14.54 16.04/13.19 14.83/13.33
10 25.00/18.47 14.46/19.51 25.59/20.31 23.94/18.75
15 24.58/18.90 23.88/17.31 24.70/18.3? 22.23/15.99
lntir; period 24/19 24/18 2¢4/19 22/17
(W6-W15) :

* Food data up to first mating. Data for FO obtained from pp. 78-79 of the
study report; data for F1B obtained from p. 122 of the study report.
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Table 16. Incidence and severity of spleen hemosiderosis in FO and Fl adults®.

Incidence at:

Control 100 ppm 300 ppm 1000 ppm
M F M F M F M F
FO adults ‘
Number examined 24 24 25 25 25 25 24 25
Hemosiderosis incidence 22 23 25 24 25 25 24 25
Hemosiderosis severity:
Grade 2 9 11 10 7 7 5 3 0
Grade 3 ' 13 11 15 14 17 14 21 6
Grade 4 (Most severe) 0 1 0 3 0 4 0 19
Flb_adults '
Number examined : 25 25 25 25 25 25 25 25
Hemosiderosis incidence 0 1 0 0 0 0 0 9
Hemosiderosis severity:
Grade 3 0 1 0 0 0 0 o. 9

* Data from pages 241c-293c of the study report.

b. Reproductive Toxicity

~

The NOEL for reproductive toxicity was 300 ppm. The LOEL was 1000 ppm, based
upon neonatal birth weight depression. Neonatal weights (Table 17) from birth
through weeks 3 or 4 of lactation were consistently and statistically
significantly depressed at the high dose in all littering groups (Fla, Flb, F2a,
and F2b); this effect is considered to be compound-related.

Although -there was an apparent increase in the number of dead fetuses with .
respect to controls (Table 17) in the MDT and HDT of the Fla pups (5/control vs
16/MDT, 17/HDT), the increase was small in the Flb pups and was not consistent
in the F2a and F2b pups. '

A statistically significant decrease in the mean number o tuse tte
birth through week four of lactation was observed in both Fla and Flb at the HDT
(5.1/HDT vs 7.2/Controls, Fla; 4.3/HDT vs 6.8/controls, Flb); this effect,
however, was not observed for F2a and F2b pups (Table 17).

Although there were statistically significant changes in viability and lactation

indices for the Fla and Flb pups (Table 18), these changes were not dose
dependent, and did not occur in the F2a and F2b pups. ’
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Table 17. Neonatal indices for the FO and F1B generations®.

EQ: Ila

Dose: 0 ppm 100 ppa 300 ppn 1000 ppa
total ¢ 204 186 225 17?7

¢ dead : H] 0 16 17
#/litter(d0) 9.0(1.7) 10.3(2.9)* 9.5(2.8) 7.6(3.4)
¢/littar(SDBR) 8.9(0.8) 9.3(2.7) $.0(3.1) 6.7(3.7)
#/1litter (SDAR) 7.6(0.7) 7.8(1.7) 7.2(1.9) $.9(3.0)
$/litter(¥Wk 1) 7.4(1.3) - 7.4(1.7) 6.9(2.2) $.8(3.1)
#/1ittar(vWk 4) 7.2{(1.9) 6.7(2.4) 6.5(2.2) - 5.1(3.3)¢

§ males 48 51 - 47 (31

Pup wt. (birth) 6.0(0.5) $.7(0.5) S5.8(0.6) 5.6(0.4)
Pup wt.(SDBR) 10.2(1.2) 9.4(1.0) 92.8(1.9) 9.0(1.4)0e¢
Pup wt. (SDAR) 10.4(1.2) 9.6(1.0) 10.0(1.4) 9.0(1.4) 0
Pup wt. (WK 1) 12.6(1.9r 12.4(1.6) 13.2(2.2) 10.7(2.2) e
Pup wvt. (Wk 4) 54.1(S5.1) 83.7(5.3) 56.6(7.9%) 47.8(8.0)¢s
) L~HID 5 -]

total ¢ 210 159 151 160

i dead 9 ] 12 12
#/litter(d0) 9.1(2.1) 8.4(3.6) 7.7(3.4) 6.7(3.3)*
4/1itter (SDBR) 8.6(2.3) 7.5(3.3) 7.3(3.9) 6.0(3.7)e
t/litter (SDAR) 7.5(1.0) 6.5(2.3) 6.3(2.%) 5.3(3.0) e
¢/litter(Wk 1) 7.4(1.0) 6.1(2.6) 6.3(2.5) 4.9(3.0)nse
g/litter(Wk 4) 6.8(1.7) 4.9(2.9)* 6.2(2.5) 4.3(3.0) e
% males 50 49 47 S1

Pup wt. (birth) $.7(0.5) $.6(0.7) $.7(0.6) 5.6(0.8)
Pup wt. (SDBR) 9.3(1.2) 8.5(1.6) 10.2(1.9%9) 8.9(1.9)
Pup vt. (SDAR) 9.4(1.2) 8.5(1.6) 10.3(1.9) 8.8(1.9)
Pup wt. (Wk 1) 12.7(1.6) 11.2(2.6) 13.6(2.1) 11.4(2.7) e
Pup vt. (Wk 4) 58.7(10.1) 58.6(8.6) 60.2(8.8) 82.4(8.8)
E1B: F2a

total ¢ ri1] 271 261 239

§ dead - 3 2 3 4
§#/1itter(40) 10.5(2.0) 11.2(1.0) 11.2{(2.1) 10.2(1.9)
§/litter(3DBR) 10.3¢1.9) 11.1(1.0) 11.0(2.1) 92.9(1.4)
#/1itter(SDAR) 7.9(0.6) $.0(0.0) 7.9(0.3) 7.9(0.5)
f/litter(Wk 1) 7.8(0.6) 8.0(0.0) 7.9(0.3) 7.8(0.5)
$/litter(Wk 4¢) 7.7(0.7) 8.0(0.2) 7.9(0.3) 7.7(0.8)

t males .. 48 45 49 49

Pup wt. (birth) 5.9(0.6) 5.5(0.3)9e 5.7(0.9) 5.3(0.3)es
Pup wt. (SDBR) 9.9(1.9) 9.3(0.8) 9.6(1.2) 8.1(1.0)er
Pup wt. (SDAR) 10.1(1.8) 9.4(0.8)* 9.7(1.23) 8.1(0.9)ee
Pup wt. (¥k 1) 12.7(1.9) 12.1(1.3) 12.6(1.9) 10.3(1.3) e
Pup vt. (Wk &) $6.0(6.1) 86.4(4.2) 86.4(5.6) 43.7(5.0) 0
Dose: 0 ppE 100 ppn 300 ppm 1000 ppm
total ¢ 214 253 273 213

1 dead 8 S 11 10
#/1itter(40) 9.0(3.9) 11.8(2.3)** 11.4(2.4)* 9.7(3.3)
#/1itter (SDBR) 0.2(4.0) 11.3(2.0)*+ 11.3(2.4)** 8.8(3.9)
t/1itter(SDAR) 6.5(2.7) 7.9(0.7) 7.9(0.6) 6.8(2.5)
#/litter(¥Wk 1) 6.5(2.8) 7.9(0.7) 7.9(0.6) 6.8(2.5)
#/1itter(VWk 4) . 6+3(2.9) 7.6(1.2) 7.7(0.7) 6.7(2.8)

t males 45 43 50 51

Pup wt. (birth) 5.7(0.6) $.7(0.3) $5.7(0.4) 5.3(0.5)¢
Pup wt. (SDBR) 9.2(1.9) 9.1(0.9) 9.4(1.1) 0.4(2.7) e
Pup wt. {SDAR) 9.3(1.5)- 9.3(0.8) 9.7(1.2) 8.5(2.6) 0
Pup wt. (Wk 1) 12.6(2.0) 12.0(1.3) 12.6(1.7) 10.0(1.1) e
Pup wt. (¥Wk 3) 36.0(4.3) 136.8(4.2) 38.1(3.0) 30.5(3.4)0e

* From pages 8 and 9 of the DER. 5DBR = day 5, before litter size reduction; SDAR
= day 5, after litter reduction; wk = week after birth. S.D. in parenthesis.
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Table 18. Reproductive indices

for the FO and F1B geﬁerations

Dose:
Paranmeters

$# females

0 ppm

Fla
25

Flb
23

insemination index 100 100

gestation index 100 100

gesta. period(d) 22.3 22.0
fertility index 88.0 95.7
viability index 98.5 94.5
lactation index 95.2 90.9
¢ viable 1ltrs 22 22
# nonviable ltrs o 0
E1B generations -

Dose:

0 ppm

Parameters F2a F2b
4 females 25 24

ingemination index 100 100

gestation index 100 91.3
gesta. period(d) 22.3 22.1
fertility index 96.0 95.8
viability index 98.0 91.7
lactation index 98.4 97.3
# viable ltrs 24 21
# nonviable ltrs 0 2

(Definitions of parameters:

100 ppm 300 ppm 1000 ppa
Fla Flb Fla Flb Fla ridb
25 25 25 25 25 2s
96.0 92.0 100 96.0 96.0 92.0
100 94.4 100 100 90.5 95.8
22.2 21.9 22.3 22.2 22.3 22.1
75.0 78.3 88.0 75.0 87.5 95.7
90.3*% B89.4 95.2 94.2 88.1*» 88.5
88.9 76.1%%9]1.1 98.2% 86.3* 80.3*

17 17 18 18 19 21
1 1 o o 2 1l
100 ppm 300 ppm 1000 ppm
F2a F2b F2a F2b F2a F2b
25 25 25 25 25 25
100 100 96.0 100 100 100
. 100 100 100 100 100 100
22.0  21.7 . 22.1 21.7 22.0 22.1
96.0 8‘-0 9508 92.0 92-0 84.0
99.6 96.0 97.7 98.9%* 96.6 91.1
99.5 97.0 99.5%5 97.2 97.2 97.%
24 21 23 23 23 21
0 o o 0 4] o

Fertility index =
Gestation index =
viability index =
Lactation index =

number of mated femzles

number of pregnant females

number pups born alive

humber paired females

nuaber of live pups after 4 weeks x 100
number of live pups after S5 days after

‘ » reduction -
Insemination index =
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III. OXICOLOGY DATA

The following studies are acceptable or core minimum unless stated otherwise.

A. Acute., Subchronic, and Chronic Toxicity Data

Acute oral LDsy values were as follows (MRID 407009-17):

o Rats: 5000 mg/kg (fasted males) and 3933 mg/kg (fasted females);
o Mice: 1615 mg/kg (males) and 3023 mg/kg (females).

The acute dermal LDs, in rats was > 5000 mg/kg, no signs of toxicity were
reported at the dose tested (MRID 407009-17; this dermal study was classified as
supplementary). ’ - '

Administration of tebuconazole in the feed at concentrations of 100, 400, and
1600 ppm for 13 weeks resulted in decreased mean body weights and mean body
weight gains in male and female Wistar rats of the high-dose group (MRID No.
407009-30). An increased incidence of vacuole formation in zona fasciculata
cells in the adrenals of high-dose animals of both sexes and in females fed 400
.ppm_was demonstrated. Similarly, high dose males and females had increased
incidences of hemosiderosis. Both lesions were reported by the study author to
be treatment related. Adverse compound effects appeared to be more intense in
females than in males and were attributed to increased female food consumption.
In males the LOEL is 1600 ppm based on decreased body weights and body weight
gain and histological changes; the NOEL is 400 ppm. In females the LOEL is 400
ppm and the NOEL is 100 ppm. : :

Administration of tebuconazole in the feed at concentrations of 200, 1000, or
5000 ppm for 13 weeks resulted in decreased mean body weight, body weight gains,
and food consumption in beagle dogs of the mid- and high-dose groups (MRID No.
407009-34). Other findings in high-dose animals included compound-induced lens
opacity, anisocytosis, and increased siderosis of the liver and spleen. Effects
on the liver included increased alkaline phosphatase, decreased albumin,
increased cytochrome P-450 at the high dose and a dose-related increase in N-
demethylase activity. . Increased vacuolation in the adrenals of females was
considered to be compound related by the study authors. This study defines a
LOEL of 1000 ppm, based on decreases in mean body weights, body weight gains, and
food consumption and on increases in N-demethylase activity; the NOEL is 200 ppm.

Tebuconazole was administered to Wistar rats in the feed at concentrations of
0, 100, 300, and 1000 ppm for 2 years (MRID No. 407009-39). Statistically
significant effects in mid- and high-dose females included depression in body
weights (4-5% and 7-9%, respectively) throughout the dosing period and an
alteration in hematological parameters. In addition, there was a statistically
significant elevation of liver microsomal enzymes (assessed microscopically) at
all dose levels and a dose-related decrease in female adrenal weights in
association with a dose-related decrease in adrenal cortical degeneration. 1In
‘males there was a statistically significant elevation in the combined incidences
of thyroid C-cell adenoma, carcinoma, and hyperplasia, but not of adenoma or
- carcinoma alone. The incidences were, however, within the historical control
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range. Statistically significant weight loss in males was limited to the initial
weeks of the study. Male rats had a statistically significant elevation in the
combined incidences of thyroid C-cell adenoma, carcinoma and hyperplasia but not
of adenoma or carcinoma alone. The incidences were, however, within the
“historical control range.

Tebuconazole was administered to beagle dogs of both sexes at dietary
concentrations of 0, 40, 200 and 1000 (1-39 weeks)/2000 (40-52 weeks) ppn for 52
weeks (MRID No. 407009-41). The treatment caused lenticular and corneal opacity
in mid- and high-dose animals. The liver appeared to be a target organ, based
on elevations in alkaline phosphatase (HDT both sexes), N-demethylase activity
and triglycerides (HDT, both sexes), iron-containing pigments (MDT, HDT) in
addition to gross changes in liver appearance (MDT, HDT). Other tissues/organs
affected included included blood (anisocytosis), adrenals (increased vacuolation
in zona fasciculata), kidney and spleen (elevated weights) at mid- and/or high-
dose levels. The systemic LOEL is set at 200 ppm, based upon ocular lesions and
hepatic toxicity in either sex at the mid- and high-dose levels. The NOEL is set
at 40 ppm. -

Tebuconazole - was administered to NMRI mice of both sexes at dietary
concentrations of 0, 20, 60, or 180 ppm for 21 months (MRID No. 407009-41).
There was slight depression in body weight in males during the first third of the
study; there was no apparent body weight depression in females. The major target
organ was found to be the liver in both sexes, with elevations in bilirubin and -
liver weights in the mid- and high-dose groups, in addition to increased
incidence of minimal centrilobular and periportal vacuolation and lipid
deposition. Mid- and high-dose males had an increase in adrenal cortical cell
size and hyperplasia. Mid- and high-dose females had increases in minimal
extramedullary hemopoiesis and in sinusoidal cellularity in the liver plus an
increase in minimal interstitial edema of the pancreas. Both sexes had an
elevation in stomach gastritis (HDT). A slight elevation in benign liver tumors
was reported, but this incidence was within the historical control range for six
studies. This study is classified was CORE supplementary on the basis that the
MTD was not reached.

Because the MTD was not reached in the above mouse oncogenesis study (MRID No.
407009-41), the following mouse oncogenesis study was conducted at higher doses
(MRID 421750-01):

HWG 1608 was administered to Bor:NMRI(SPF-Han) mice of both sexes for a period
of up to 91 weeks.in the diet at levels of 0, 500, and 1500 ppm resulting in mean
respective compound intakes of 0, 84.9 and 279 'mg/kg body weight/day (males) and
0, 103.1, and 356.5 mg/kg body weight/day (females). Statistically significantly
decreased body weights and increased food consumption were reported that were
consistent with decreased food efficiency at 500 and 1500 ppm in males and at
1500 ppm in females. Clinical chemistry values (dose-dependent increases in
plasma GOT, GPT and AP) for both sexes were consistent with hepatotoxic effects
at both 500 ppm and 1500 ppm. Relative liver weight increases reached
statistical significance at both 500 and 1500 ppm in males and at 1500 ppm only
in females. Histopathology included dose-dependent increases in hepatic
panacinar fine fatty vacuolation, statistically significant at 500 and 1500 ppm
in males and at 1500 ppm in females. Other histopathology included significant
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oval cell proliferation in both sexes at 1500 ppm and dose-dependent ovarian
atrophy that was stat. significant at 500 and 1500 ppm. The foregoing evidence
indicated that the MID was achieved at or around 500 ppm. Neoplastic
histopathology consisted of statistically significant 1incidences of
hepatocellular neoplasms: adenomas (35.4%) and carcinomas (20.8%) at 1500 ppm in
males and carcinomas only (26.1%) at 1500 ppm in females.

In addition, there was a dose-related, but not statistically significant,

increase in histiocytic sarcomas in both sexes. In males the incidences amounted
to 2.1%, 4.2% and 6.3% at 0, 500 and 1500 ppm, respectively. 1In females the
incidences amounted to 2.1%, 6.7%, and 10.9% at 0, 500 and 1500 ppm,

respectively. This study was graded CORE supplementary pending submission of
pertinent historical control data on histiocytic sarcomas.

B. Mutagenicity Data

Tebuconazole has been tested in several mutagenicity studies. The acceptable
tests fulfill requirements for all three categories. These categories are: gene
mutations, structural chromosomal aberrations, and other genotoxic effects (e.g.
DNA damage and repair)

a) Salmonella _assay: Negative in 1 acceptable Sglmonellg' reverse
mutation assay + metabolic activation (MRID 407009-47 and 407009-48).

b)ﬁ Mouse micronucleus test, for structural chromosomal aberrations:
Negative in 1 acceptable assay (MRID 407009-51).

c) Sister chromatid exchange (CHO cells) : Negative in 1 acceptable
assay (MRID 407009-52). '

d) Unscheduled DNA synthesis, for DNA damage: Negative in 1 acceptable
UDS/primary mouse hepatocyte assay (MRID 408164-02).

Tebuconazole was pegative in the following unacceptable asssays: CHO/HGPRT
forward mutation assay (MRID 407009-49), dominant lethal test (MRID 407009-50),
in wvitro cytogenetic with human lymphocytes (MRID 407009-53), E.coli DNA
damage/repair (407009-55). ' ‘

The weight of the evidence does not suggest a mutagenicity concern for
tebuconazole.

C. MetagoLiggzzharmécokinet;c Data

The metabolism of *C-labeled tebuconazole technical after oral dosing was
studied in Wistar rats of both sexes (MRID Nos. 409959-11 and 409959-12). When
[phenyl-UL-1%C]-labeled tebuconazole was administered as a single oral dose of
2 or 20 mg/kg to male and female Wistar rats, the compound was rapidly and
extensively absorbed, extensively metabolized, and rapidly excreted. Over 98%
of a single oral dose of [phenyl-UL-!C]-labeled tebuconazole (2mg/kg) was
absorbed from the GI tract, based on [!*C] excretion in urine (7.4% of the dose)
and in bile (90.68% of the dose), as determined in bile-fistulated male rats.
In intact rats, over 86-98% of the administered radiocactivity was excreted by 72
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hours. About 14-16% and 72-82% of the dose appeared in urine and feces,
respectively, in males and about 28-32% and 62% of the dose appeared in urine and
feces, respectively, in females. Tissue concentrations were highest in liver at
sacrifice, 72 hours after dosing. Tebuconazole undergoes extensive metabolism
in rats. A total of 10 compounds were identified in excreta, amounting to 51-58%
of the dose in males and to 68-71% of the dose in females. The untransformed
parent compound amounted to 0.5-2.2% of the dose. A large fraction of the
identified metabolites corresponded to successive stages in the oxidation of one
of the methyl groups in the t-butyl moiety of tebuconazole. Dose-dependent
changes in metabolite ratios of tebuconazole are suggestive of changes in
detoxication. patterns at the high dose; these may result from metabolic
saturation. This study was conditionally classified as supplementary.

The dermal absorption of technical tebuconazole was studied in adult male Sprague
Dawley-derived rats (MRID 409959-13). Four groups of rats were dosed with
tebuconazole technical (in ethanol) at nominal doses of 0.01, 0.1, 1 and 10
mg/rat (actual doses of 0.604, 5.85, 52.4 and 547 pg/cmz, respectively) and
dermal absorption of test material was assessed at 0.5, 1, 2, 4, 8 and 24 hours
of exposure. At 8 hours of exposure, the fraction of the dose absorbed ranged
from 1.45% at the high dose to 8.01% at the lowest dose; the fraction of the dose
remaining in the skin after washing (and thus is potentially absorbable) ranged
from 66.44% at the highest dose to 42.26% at the lowest dose. It is noted that
in this study tebuconazole was dissolved in ethanol, an organic solvent, and thus
the degree of dermal absorption observed in this study may be different (possibly
greater) to that obtainable using an aqueous suspension of the test material.

D. Structure Activity Relationships

Tebuconazole is structurally related to the compounds listed in Figure 1,
Maternal and developmental toxicity NOEL/LOEL values (from CORE minimum,
guideline, or supplementary studies) for these compounds are listed in Table 19.

As shown in Table 19 bitertanol (Baycor), propiconazole and hexaconazole [in CORE
minimum studies] and triademenol (Baytan) and uniconazole [in CORE supplementary
studies] showed a developmental LOEL, below the maternal toxicity LOEL in rats.
In addition, triadimefon (Bayleton), hexaconazole, and cyproconazole [in CORE
supplementary studies] showed a developmental LOEL, below the maternal toxicity
LOEL in rabbits.

Bitertanol (Baycor) was found to exhibit stunting and sternal anomalies,
- hexaconazole and uniconazole induced extra ribs, and propiconazole induced
ossification retardation. The EPA Peer Review Committee agreed to classify
uniconazole as a developmental toxicant on 9/7/90. Developmental effects
observed in rats include cleft palate (triadimefon), . increased resorptions and
reduced mean fetal weights (azaconazole), and dose-dependent incidence of
supernumerary ribs (cyproconazole).

Appendix 10 has selected l-liners for the compounds in Figure 1.
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Figure 1. Tebuconazole and Structurally Related Compounds
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Figure 1. Tebuconazole and Structurally Related Compounds (Cont.)
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IV. STRENGTH OF THE EVIDENCE

A.

Summary of the Evidence

Table 20 summarizes NOEL/LOEL values for developmental/reproductive and maternal

toxicity.

1. All three species tested (mice, rats and rabbits) showed developmental
effects when tested via the oral route.

2. Evidence of some degree of developmental tox1c1ty via the dermal route was
observed in mice but not in rats.

3. Developmental/reproductlve effects occurred at or higher than maternally
toxic doses.

4. The lowest oral developmental NOEL/LOEL pair of values (10/30 mg/kg/day)
corresponds to the mouse and the highest oral developmental NOEL/LOEL pair
of values (30/100 mg/kg/day) corresponds to the rabbit. Rats have an
intermediate pair of NOEL/LOEL pair values (30/60 mg/kg/day).

5. Reproductive effects (e.g. neonatal birth weight depression) were observed
in rats in a two-generation reproduction study at dietary levels of
tebuconazole of 1000 ppm (approximately 72-97 mg/kg/day).

6. Related conazole analogs have shown developmental effects in rats and

B.

rabbits.

Strength of the Evidence

1. Dosing appears to have been adequate for the oral tests. Tesﬁing via the

C.

1.

2.

3.

oral route was conducted at levels which are maternally toxic at the high
dose but not so at the low dose.

. Although there is evidence that dermal dosing was adequate in the case of

the mouse, there is no evidence that adequate dermal dose delivery was
achieved in the case of rats.

uestio the Pee eview Committee

The Committe is requested to comment on the significance, if any, of the
developmental effects that occur in the three species at matermally toxic

- oral doses following in-utero exposure to tebuconazole.

What is the developmental toxicity potential of tebuconazole following
dermal exposure, based on the results in mice and rats?

Will an additional risk assessment be required since an unacceptable MOE was
determined for field workers using:

41



o The NOEL obtained from a mouse oral developmental toxicity'étudy.
o Dermal penetration studies in rats using ethanol as a dosing vehicle.

4. Will additional data be required to assess the developmeﬁtal toxicity

potential of tebuconazole (e.g. bioavailability following dermal dosing in
rats and mice). .
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Appendix 1. Mouse Oral Developmental Toxicity Study.




Appendix 1. Mouse Oral Developmental Toxicity Study.
: {

’ R.viovcd‘by-‘ James N. Rowe, Ph.D. /U/ZWA j2)22l3s
Review Section I

Toxicology Branch Herb. Fung. Antimicroial Support (TS-76
Secondary Reviewer: Quang Q. Bui, Ph.D. PP R 9C)

Review Section I, Tox. Branch: H.F.A.S. (TS=769C) éz«;éé« 12/13/5§

DATA EVALUATION REPORT

STUDY TYPE: Developmental Toxicity IOX., CHEM. NQ.: 463P
Guideline Section 83-
ACCESSION NUMBER: MRID NO.: 408215-00

TEST MATERIAL: HWG 1608 Technical
SYNONYMS: Folicur@; terbuconazole

STUDY NUMBER: Bayer report no. 16527; T5021859; Lab. Proj. no.
97411

SPONSOR: Mobay Corporation, Agricultural Chemicals Division

3 BAYER AG, Fachbereich Toxikologie, Institute
of Toxicology/Agriculture Friedrich-Ebert-Strasso 217-333, D-5600
Wuppcrtal 1, FRG

TITLE OF REPORT: HWG 1608, Study of embryotoxic effects on mice
after oral administration

AUTHOR(S); Dr. M. Renhof
REPORT ISSUED: March 14, 1988

CONCIUSIONS: Oral gavage of terbuconazole at 0, 10, 30, 100
mg/kg to mice during days 6-15 of gestation did not produce any
overt signs of maternal toxicity. However, results from an
associated study (TS5025712; 97411). tentatively indicated hepatic
changes at all dose levels tested (increased release of AST, ALT,
AP associated with 1liver weight increases and altered
metabolic/physiology~increased nitosis, vacuolation and
lipidosis); as well as a reduction in hematocrit at dose levels
of 20-100 mg/kg/day. Developmental toxicity was noted at the mid
and high dose levels in the form of retarded growth, increased
numbers of runts (fetuses weighing less than 1.3 gm). In
addition, the compound produced frank mnalformations (skull,
"neural tube®). at the HDT associated with a reduced rate of
ossification in the cranium as compared to controls. The
maternal toxicity NOEL is set at 10 mg/kg/day and the LOEL is set
at 20 mg/kg/day . (reduction in hematocrit). The developmental
NOEL, based upon increase number of runts, is 10 8g/kg (LD'I‘) and
the LOEL is 30 mg/kg.

CLASSIFICATION: CORE MINIMUM
b
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A. MATERIALS

(A ppotoggpy-ot'thc materials and methods section is appended) .

Test compound: Purity: 93.6% ‘
Description: colorless crystals
Lot No: 1616002/84 ,
Contaminants (list in CBI appendix): N/A -

Vehicle(s): Distilled water with 0.5% Cremophor EL (BASF)

Test animals: Species: mice
Strain: NMRI/ORIG Kisslegg
Source: IVANOVAS :
Age: males, sexually mature; females, sexually
mature (nulliparous) .
Weight: Males, > or = 25 gms; Females, 28-39 gms

B. STUDY DESIGN
This study was designed to assess the developmental toxicity
potential of terbuconazole, when administered by gavage from
gestational days 6 through 15, inclusive.

Mating:

After acclimatization for at least 6 days, 2-3 females were
housed with one male for approximately 4 hours during the day.

If a vaginal plug was found, this day was designated Gestation
day 0. .

Group Arrangement:

Test group Dose level (ng/kg) Number assignid
Control ) 25 _
Low dose 10 25
Mid dose 30 23
Righ dose 100 25
Dosing:

All doses were in a volume of S ml/kg of body weight/day
prepared daily during the dosing period. The dosing solutions
were analyzed for stability and homogeneity. Dosing was based on
body weights adjusted daily during the treataent period and wvas
performed esach day betwveen 10 a.m. and noon.
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Observations

The animals. were checked for mortality or abnormal conditi
daily. Bédy weights were determined during the treatment pzrigg
and the entire gestation period. Dams were sacrificed on day 18
of gestation. Gross macroscopic examination of all internal
organs was performed at sacrifice. At C-section the following
- examinations were performed: number of implantations, number of
live and dead fetuses/embryos (dams without live fetuses were
classified as not pregnant-reason not stated, but not relevant
since no dams died during the study), the sex of all live
fetuses, individual and mean fetal weights per litter and of
stunted fetuses, total and mean placental weight per litter,
external malformations, visceral malformations by modified method
of Wilson, and evisceration and clearing in potassium hydroxide
and staining with alizarin red S for skeletal examinations.

Statistical Analysis

The following statistical analysis methods were used:

, o Nonparanottic Wilcoxon rank-sum test (U-test of MANN-WHITNEY

and WILCOXON), e.g., for body weight gains, number of
implantations, number of fetuses and number of resorptions

0 Chi-square test (correction of YATES), e.g., for number of
stunted fetuses '

0 Chi-square test (correction of YATES or as Fisher's exact
test, depending on frequency anticipated for indices of
fertilized and pregnant animals. '

- Compliance

- A signed Statement of No Confidentiality Claim was
provided.

- A signed Statement of Compliance with EPA GLP's was
provided. ‘

- A signed Quality Assurance Statement was provided.
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C. RESULTS
1. Maternal toxicity

| Morta—lit;- '
No deaths in any dose group were reported.

Clinical observations
'No abnormal signs of compound-related toxicity were reported.
Body weight
The investigators supplied the following data: individual .,

body weights for day 0, 6-18- and mean body weight gains for days
6-15 and day 0-18 of gestation. ~Mean body weights during dosing
and gestation are presented below: '
Table I: Mean body waiéht gains (grams)? '
| Dosing Gestation

Period period
(day 6-15) (day 0-18)

Group:

Control 12.8 23.0
LT 13.4 24.9
MDT ' 13.7 24.6
HDT 13.4 24.9

3 = data extracted from p.lzvof report

There was no evidence of a compound-related effect in the treated
dams during the dosing period or during the entire gestation
period. ;

Food consumption

Daily food consumption data was not submitted. Based upon the.
mean body weight gains it is unlikely that this would have been
affected by compound administration.

Gross Pathological obccrvgtionl
See discussion under observations.

2. Cesarean data are presented belov (Table II):

A9
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Pregnancy rates ranged from 80% in the HDT to 96% in the control.
Implantations/dam and 1live fetuses/dam were not - significantly
different among the dose groups.  Total resorptions (#/dam) were
somewhat elevated in the HDT as compared to the control group due
'to an increase in late resorption (0.8/control vs 1.3). This was
not a statistically significant effect however--probably due to
the large standard deviation in the HDT. Mean fetal weight in
the HDT also appeared to be 1lower than the controls (1.36
gm/control vs 1.30/HDT). This is consistent with the observation
of an increase in runts ( defined on p. 18 of report as weighing
less than 1.13 gm;statistically significant, p<0.05) in the MDT
and HDT as compared to controls. Mean placental weight was
slightly but statistically significantly increased in the HDT as
compared to controls. Sex ratios (% males) were not different
among the dose groups. : .

Tables III and 1V present maltorm#tionsf and skeletal changes
observed in the fetuses examined. ‘

There was a statistically significant increase in the total
number of malformations observed at the HDT as compared to the
control groups with increased malformation rate being evident in
the skull (cleft palate, micrognathia, partial dysplasia of
parietal bone) and the "neural tube" (enlargement of ventricle,
asymmetry of verterbral bodies, dysplasia/abnormal spinal column)
(1 fetus/l1l litter in control vs 10 fetuses/8 litters). There was
an elevation in the number of fetuses/dam with rudimentary
ossification centers of the cranium in the HDT vs controls (1l/1
in control vs 5/4 in HDT) which is not surprising in light of the
malformations of the skull observed. ;
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Cesarean Section Observations:

~ Table II: Cesarean Section Observationsd

Dose: ' Control LDT MDT 'HDT
#animals assigned 25 25 25 25
#animals mated/inseminated 25 25 25 25
Pregnancy rate (%) 24(96) 23(92) 23(92) 20(80)
Maternal wastage -
#died : o 0 0 0
#died/pregnant 0 0 0 ]
#non pregnant 1 2 2 S
#aborted 0 0 0 0
#premature delivery 0 o 0 0
Total corpora lutea w—e=  mee- ———— ———
' Corpora lutea/dam
Total implantations 255 - 258 247 228
Implantations/dam 10.6 11.2 - 10.7 11.4
- Total live fetuses 236 238 235 202
Live fetuses/daa 9.8 10.2 10.2 10.1
# examd by Dawson method 168 161 166 142
# examd by Wilson method 68 73 . 68 60
Total resorptions 19 ' 23 .12 27
Early 0.08 0.30 0.04 0.00

Resorptions/dam (S.D.) 0.80(1.0) 1.0(1.6) 0.5(0.8) 1.3(2.2)
Mean fetal weight(g) '1.36(.98) 1.37(.07)’1.37(.13) 1.30(.12)
Mean placental wt.(g) 0310(;01)v 0.10(.01) O.}O(.Oz) 0.11(.01)*’
~ Postimplantation loss(%) 7.4 ‘ 8.9 | 4.9 11.4
Sex Ratio (% Male) 50.8 54.0 48.1 47.5

Mean fetuses/dam (S.D.)

-minor skel. devia. 0.08(.28) 0.05(.21) 0.17(.49) 0.40(.68)

- -malformations (all) 0.04(.20) 0.18(.66) 0.0(0.0) 0.65#(.93)
-runts : 0.21(.51) 0.18(.50) 0.91#(1.7) 1.20%(2.12)
-# runts/dose group 5 4 21 24

a = pata extracted from pp. 27-32, Tables 1-5
- * significantly different from controls (p<0.05)
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:Tablo ITI: External/visceral malformations

observations? » Control LDT ~  MDT HDT

total# f:fusis(ltrs) exmd 236(24) 234(23) 234(23 202

L " (" ) affected 1(1) 4(2) O(é) ) 13(5?0)
visceral:fetuses/ltr 68 (24) 73(23) 68(23) 60(20)
TYPE |
multiple: cleft face, 1(1) ———— ——— —_—

palate, jaw:; dysplasia
of limbs; deformed spinal
column, ribs; shortened
tail

. =skull: cleft palate, ———— 4(2) ———— 7(6)
micrognathia, partial
dysplasia parietal bone

-neural tube: brain ven- -—— —— eeee 5(4)
tricle enlarged, asymmetry ‘

vertebral bodies, dysplasia

spinal column, abnormal

flexion spinal column

-fused ribs, floating ribgs ==-- 1(1) - 1(1)
-tail: kinked, shortened c——- | oo ———— 1(1)
Skeletal Examinations

Table IV: Skeletal Examinations (Dawson) )
Observations® Control LoT MDT HDT

# fetuses(ltrs) examined  168(24)  161(23) 166(23) 142(20)
STERNUM (#fetuses/#litters)

-ossif. ctrs missing:; - 1(1) ceee ———- ————
slightly clc:t sternum '

CRANIUN , .

-rudimentary ossif. ctrs. 1(1) - 2(2) 5(4)
HYOID. BONE | | ‘ |
-missing, separate ossif. 1(1) 1(1) ———- 2(2)
ctrs.

SPINAL COLUMN '
-vertebral bodies o= - cwe= 1(1)
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D. DISCUSSION/CONCLUSION
a. Maternal toxicity:

Ooral administration of terbuconazole during days 6-15 of
gestation in the female NMRI mice produced no apparent effect
upon body weights during dosing or the entire gestation period.
There was no apparent changes in animal health as determined by
clinical signs or mortality (see results from associated study,
T5025712, on maternal toxicity).

b. Developmental toxicity:

Terbuconazole produced a non statistically significant increase
in postimplantation loss in the form of late resorptions in the
100 mg/kg dose group. Statistically significant increases in
runts were observed in the mid and high dose groups as compared
to controls. There was a statistically significant increase in
total malformations in the high dose group primarily in skull
(cleft palate, micrognathia, partial dysplasia of parietal bone)
and the "neural tube" (enlarged brain ventricle, asymmetry of
vertebral bodies, dysplasia/abnormal spinal column) in 10
fetuses/8 litters as opposed to 1 fetus/llitter with multiple
malformations. This was associated with an increase in the HDT
of rudimentary ossification centers of the cranium.

C.

No significant study deficiencies were noted.

E. CLASSIFICATION: CORE MINIMUM DATA.

Maternal NOEL = 10 mg/kg/day (LDT) (based on
special study submitted (T5025712) '

Developmental Toxicity NOEL = 10 mg/kg/day (LDT)

Developmental Toxicity LOEL = 30 mg/kg/day

F. RISK ASSESSMENT:

Development of MOS has been determined to be unnecessary at this
tinme.
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Reviewed By: James N. Rowe, Ph.D.
- Review Section I

Toxicology Branch: Herb. Fung. Antimicroial Support (TS-769C)
Secondary Reviewer: Quang Q. Bui, Ph.D.

Review Sccticn I, Tox. Branch: H.F.A.S. (TS-769C)égguuz y“ﬂ/i?
' DATA EVALUATION REPORT

STUDY TYPE: Special study: maternal TOX., CHEM. NO,: 463P
toxicity:; Guideline Section N/A .

ACCESSION NUMBER: - MRID NO.: 408215-00
TEST MATERIAL: HWG 1608 Technical
SYNONYMS: Folicur@:; terbuconazole

STUDY NUMBER:  ~ Bayer report no. 16511; TS5025712; Lab. .Proj. no.
97411 ‘

SPONSOR: Mobay Corporation, Agricultural Chemicals Division

TESTING FACILITY: BAYER AG, Fachbereich Toxikologie, Institute
of Toxicology/Agriculture Friedrich-Ebcrt-Strassc 217-333, D=5600
Wuppertal 1, FRG

TITLE OF REPORT: HWG 1608, Supplementary study of maternal
toxicity to mice after oral administration

AUTHOR(S): Dr. M. Renhof and Dr. E. Karbe
REPORT ISSUED: March 9, 1988

$ It is tentatively concluded that maternal toxicity/
physiocological alterations (liver enzyme induction) |is
demonstrated at all dose 1levels (10-100 mg/kg) orally
administered to female mnice during days 6-15 of presunmed -
gestation. This “"toxicity*® was primarily demonstrated as
elevations in serum AST, ALP and AP associated with increased
liver weights with hepatic changes including increased mitosis,
vacuolation and lipidosis. A compound-related effect upon mean
corpuscular volume reflected in a reduction in hematocrit at dose
- levels of 20-100 mg/kg was also noted. The limited number of
animals testad plus the presence in the various test groups of
pregnant and non-pregnant mice makes these findings suggestive
but not definitive. A maternal toxicity NOEL, based upon the
" reduction in hematocrit, is set at 10 mg/kg/day. This study
necessitates revising - the maternal NOEL in the full mouse
teratology study (T5021859) to reflect the maternal toxicity
NOEL.

CLASSIFICATION: ACCEPTABLE
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A. MATERIALS

(A photocopy of the materials and methods section is appended).

Test compound: Purity: 97.4% '
’ Description: gray-white, powdery crystals
Lot No: 1601./86
Contaminants (list in CBI appendix): N/aA

Vehicle(s): Distilled water with 0.5% Cremophor EL (BASF)

Test animals: Species: mice
Strain: NMRI/ORIG Kisslegg
Source: SAVO-Ivanovas GmbH, 7964 Kisslegg, FRG
Age: males, sexually mature; females, sexually
mature (nulliparous)
Weight: Males, > or = 35 gms; Females, 24-40 gms

B. STUDY DESIGN

This study was designed to further assess the maternal toxicity
potential of terbuconazole, when administered by gavage from
gestational days 6 through 15, inclusive.

Mating:
After acclimitization for at least 6 days, 2-3 fenmales were
housed with one male for approximately 4 hours during the day.
If a vaginal plug was found, this day was designated Gestation
day 0.

Group Arrangement: (males were not treated)

Test group Dose level (mg/kg) Number assigned
($ cone.)
Control 0o (0) 10
Low dose 10 (0.2) 10
Mid 1 - 20 (0.4) 10
Mid 2 30 (0.6) 10
High dose 100 (2.0) 10
Dosing:

All doses wvere in a volume of 5 ml/kg of body weight/day
prepared daily during the dosing period. The dosing solutions
were analyzed for stability and homogeneity. Dosing was bassd on
body weights adjusted daily during the treatment period and was
performed each day between 8 a.m. and noon. '

55

455

&



007200

Observations

The animals_were checked for mortality or abnormal condition
daily. Body weights were determined during the treatment period
and the entire gestation period. Dams were sacrificed on day 16
postcoitus. One-half of mice internal organs (selected randomly)
were grossly examined and the weights of the 1liver, spleen,
kidneys and adrenal were determined. Blood samples were obtained
from S5 anesthetized mice/dose group and the following
measurements made: aspartate aminotransferase (AST/SGOT),
alanine aminotransferase (ALT/SGPT), alkaline phosphatase, GLDH,
bilirubin, creatinine, urea, total protein, triglycerides,
cholesterocl, hematocrit, hemoglobin, erythrocytes, mean
corpuscular hemoglobin, leukocytes, MCV, MCHC, and thrombocytes.
The livers were fixed in formaldehyde for histopathology.

Statistical Anhlysis

The following statistical analysis methods were used for clinical
chemistry, hematology and liver weights: ’

0 t-test (method of Welch)

Statistical signficance was set at a probabiliﬁy crfor of 5%.

Compliance

- A signed Statement of No Confidentiality Claim was
provided.

- A signed Statement of Campliahce with OECD GLP's was
provided. ~

- A signed Quality Assurance Statement was provided.

Lﬂ )
o
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C. RESULTS
1. Clinical signs/no:taiity
Mortality
No deaths in any dose group were reported.
Clinical observations
No abnormal signs of compound-related toxicity were reported
except for one dam which experienced wheezing at day 8 p.c.
(LDT) .
2. Body weight
The investigators supplied the following data: individual
body weights for day 0, 6-15 and mean body weight gains for days
6-15, Mean body weights during dosing and gestation are
presented below: ,

Table I: Mean hody weights/ b. wt gains (grams)?
(pregnant animals only)

Group: deé dio d15 d6-15 # pregnant
Control 35.2 38.4 47.2 - 12.0 S

LDT 34.7 37.3 45.6 10.9 7

MD1 35.3 37.3 44.2 8.9 6

MD2 35.4 39.2 50.2 14.8 5
HDT 33.2 35.0 41.3 8.2 5

2 = data extracted from pp.61 and 70-74 of report

There was no eéidonco of a consistent compound-related effect in
the treated dams during the dosing period.

3. Organ weights

Abgsolute and relative liver weights (gqm, mg/gqm) are presented
below: (includes pregnant + nonpregnant)

Group: absolute relative 2 pregnant
Control  1988.2(549.3)2 49.7 2

LDT 2430.4(506.0) 52.3 4

MD1 2368.8(738.3) 55.1 3

MD2 2547.4(798.6) 55,38 3
HDT 2379.2(342.3) 63.25 3

2mean(S.D.):; data extracted from p. 78

The absolute liver weights were consistently elevated in treated
animals as compared to the controls. This was also reflected in
the relative liver weights particularly at the HDT.
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4. Clinical chenistry/hematology

Selected _clinical chemistry, liver homogenate triglycetide and
hematoclogy values are presented below:

CLINICAL CHEMISTRY/LIVER HOMOGENATE (from pp.63, 65)

. LIVER
Dose(mg/kg) AST(U/L) ALT(U/L) AP(U/L) cnor..(m(or../x.) TG (UMOL/G)
Control 262.7 46.8 98.8 1.51 11.61 (3)

(3) (278.2)2 (13.7) (58.3) (0.20) (0.77)

10 534.6 72.2% 61.5" 2.21 10.30 (3)
(3) (448.0) (18.5) (50.1) (0.58) - (1.15)

20 371.1 59.6 106.0 2.56%% 12.53 (3)
(3) (192.2) (15.0) (49.7) - (0.68) (2.27)
30 562.3% 67.3* 110.0 2.06 11.21 (3)
(2) (168.2) (18.5) ( 7.2) (0.56) (0.61)
100 339.5 60.7 113.8 1.40 30.60%(5)
(5) (148.1) (13.7) (35.9) (0.10) (12.57)

HEMATOLOGY (from p. 64)

Dose (mg/kg) HEMATOCRIT(L/L) MCV(£1l)
Control(3) 0.451(0.0125) 54.4(0.89)
- 10 (3) . 0.453(0.0391) 52.6(3.21)

20 (2) " 0.432(0.0251) 50.6(3.29)*
30 (2) 0.418(0.020) *#*+ 52.2(1.92)*
100 (S) 0.425(0.0135) #en 51.6(1.34) %

A mean (S.D.); #*, #*, #*#s,  } : p<0.05, p<0.025, p<0.01, p<0.00S,
respectively; ( ) = number pregnant/group of five

There was a generally consistent, often statintically
significant, increase in the liver enzymes, AST and ALT, in all

compound-treated dgroups. Non-statistically significant
elevations in 20, 30 and 100 mg/kg dose groups of AP, another
liver~-related enzyme, vere also noted. Cholesterocl

concentrations in the serum were statistically signficantly
elevated at 20 mg/kg as compared to controls. Analysis of liver
homogenate triglycerides concentrations indicated a statistically
significant increase at the HDT as compared to controls.

Hematocrits were significantly lowered in the 20-100 mg/kg dose
groups parallel to a significant depression in mean corpuscular
volume as compared to the respective controls.

Variabilities in these clinical and hematological parameters
- relates to the limited number of samples analyzed as well as to

the observation of considerable difference in the physiological.
" state of the renala nice (pregnancy state).
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5. Gross pathology/histopathology

Upon necropsy the liver was reported as a potential target organ
based upon its pale, lobular pattern as evident below:

Finding control 10" 20" lon 100 mg/kg
-pale liver 1/5 o/% 0/% 1/5 5/5%
-lobular pattern, 0/5 1/% 0/5 -1/ 3/5
liver '

* one animal had putty colored liver; data from p. 69

The histopathological state of treated animal livers supports
the clinical chemisty findings and gross pathology (see table
below) . Increased nmitosis was noted in the low and mid dose
groups with the high dose group having a significant increase in
vacuolation in all animals (mild to severe in nature) as compared
to no such findings in the control livers. The frequency and
severity of lipid deposition was also increased in all animals
receiving terbuconazole as compared to controls with all HDT -
animals having moderate to severe lipidosis. These findings are .
indicative of disruption of the normal metabolic state of the
hepatocytes. ' )

‘Histopathology (data from Table 1, p. 79)

Finding control io" 20" 30" - 100 mg/kg
-focal necrosis 1/5(3)* 1/5(1)_0/5 o/s  0o/S
-cellular infil- 1/5(1) 1/5(1) 1/5(2) 1/5(1) 2/5(1)
trates
-increased mitosis 0/5 2/5(1) 1/5(1) 3/5(1) 0o/5
-vacuoles o/5 0/5 0/3 0/5 5/5(2,2,3,3,
\ | . 4
-lipidosis-ORO 2/5(1) 3/5(1) 5/%5(1,1 4/5 5/5(3,3,3,3,
stain . 1,1,2) (1,1, 4)

2,2)

® 6 % 6 0 8 O 8 8 O 0 0 O 0O S8 OO OO0 TP O QOSSOSO B OO0 A0 e N0 PSS TOSSS eSS RSO NTS

* grade: 0 = none, 1 = minimal, 2 = mild, 3 = moderate, 4 =
. severe
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D. CONCLUSIONS

Further evaluation of the maternal toxicity of terbuconazole was
performed in NMRI female mice orally gavaged with 0, 10, 20, 30
and 100 mg/kg during days 6-15 of presumed gestation. No
consistent alteration in body weight was evident, although the
small sample size and the presence of both pregnant and
nonpregnant mice makes this finding tentative. The liver was a
primary target organ with 1) elevations in AST(SGOT), ALT(SGPT) -
and AP at all treatment doses associated with a consistent
increase in absolute and relative liver weights, 2) an increase
in pale, lobular appearance in HDT animals, 3) increased presence
of mitosis, vacuolation and lipidosis generally extending through
- all animals receiving terbuconazole. A significant decrease in
hematocrit values from 20-100 mg/kg was noted and was related to
a diminished RBC velume. These findings tentatively support the
contention of the registrant that maternal toxicity existed in
pregnant dams previously tested for developmental toxicity at 10,
30 and 100 mg/kg (Study # TS5021859) and in which there was no
overt evidence of ' toxicity based upon body weights, clinical
signs and lack of mortality. .
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Appendix 2. Mouse Dermal Developmental Toxicity Study.
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Appendix 2. Mouse Dermal Developmental Toxicity Study.

. ELINE: 83 3
Reviewed by: Albetto Protzel, Ph.D. ' ll/Lﬁzl
Review Section III, Toxicology Branch IIJHED—H7509C)
4292

Secondary Review by: James N. Rowe, Ph.D.(
Section Head, Revxew Section III, Toxicology Hranch II/HED (H7509C)

DATA EVALUATION RECORD

ruds : Teratology - Developmental Toxicicy (Dermal application)
Species: Mouse
EPA Guideline: 83-3

EPA Identification No.g: EPA MRID No. 420103-01
Caswell No. 463P

HED Project No. 2-0329
‘DP Barcode No. D170624
Submission No. S406118

Test Materfial: HWG 1608 (Technlcal) 98.1% a.i., Batch No. 16002/85 (Main
study).
Om

e

N
)

Synonyms: Tebuconazole; «-[2-(4-Chlorophenyl)ethyl]-a-(1l,1-dimethylethyl)-1H
: -1,2,h-triazole-l-ethanol.

'§ggngg; BAYER AG; Institut fur Toxicologie Landwirtschaft; Wuppertal 1
Federal Republic of Germany.

Study Nugberp: 224256

. Testing Facility: RCC, Research and Consulting Company AG. P.O. Box CH 4452.
Itingen/Switzerland. .

Title of Report: Embryotoxicity Study (Including Teratogenicity) with HWG
1608 Technical in the Mouse (Dermal Application).

Author(s): H. Becker et al.

Report Issued: July 16, 1990

Conclusiong:

Dermal adainistration of tebuconazole in aqueous 4% CMC at 0, 100, 300, and
1000 mg/kg/day, 6h/day, during days 6-15 of gestation in the NMRI/KFM/HAN

mouse did not produce any evidence of maternal toxicity. A ‘supplementary
study (MRID 420103-01, subnicted.in the sama volume with the present study)
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with NMRI/KFM/HAN mice dosed according to the same protocol indicates a
maternal toxicity dermal NOEL of 100 mg/kg/day and a maternal toxicity dermal
LOEL of 300 mg/kg/day based on histological observation of dose-dependent
fatty changes in periportal areas of the liver, statistically significant

elevation of plasma (ALT/GPT) at the HDT, and induction of liver microsomal
enzymes at the MDT and the HDT. ‘

The fetal incidence of palatoschisis was somewhat higher at the HDT (12/285,
4.2%) than in concurrent controls (8/301, 2.7%), but it was not statistically
significant. Litter incidence was 7/25 litters (28%) in both HDT and
concurrent controls. Historical control incidence of palatoschisis (1 study)
was 5/307 fetuses (1.68) and 5/24 litters (20.8%). ‘

. The fetal incidence of exencephaly was somewhat higher at the HDT (2/285,
0.7%) than in concurrent controls (1/301, 0.3%), but it was not statistically
significant. Litter incidence was 1/25 litters (4%) in both HDT and
concurrent controls. Historical control incidence of exencephaly was 5/307
fetuses (0.3%) and 1/24 litters (4.2%).

Examination of the skeletal findings revealed statistically significant
increases vs controls in the HDT fetal incidences of bipartite sternebra (11
vs 3.8%), supernumerary ribs (72 vs 48%), and non-ossification of phalanxes in
the forelimbs (e.g. 12.4 vs 6.2%), in addition of up to two-fold increases in
their litter incidences. These statistically significant increases in fetal
incidences of skeletal variations, coupled to marked increases in their litter
incidences (e.g. bipartite sternebrae 20% controls up to 40% at the HDT) are
suggestive of an incipient treatment-related effect at the HDT. Thus, this
study defines a tentative LOEL of 1000 mg/kg/day and a NOEL of 300 mg/day for
developmental toxicity.

D. Study Deficiencies:

No sigyificant study deficiencies were noted.

E. Core Classification: Core minimum

Maternal NOEL = 100 mg/kg/day
Maternal LOEL = 300/mg/kg/day
Developmental Toxicity NOEL = 300 mg/kg/day
‘Developmental Toxicity LOEL = 1000 mg/kg/day
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A copy of the "Materials and Methods” section from the report is appended.

Test Comoggnﬂ: Purity: 98. 1% (Main study)

Description Colorless crystals
Lot No.: 16002/85 (Main study)
Contaminants: A certificate of analysis was included.

Vehicle(s): Aqueous 4.0% (w/v) carboxymethylcellulose, CMC (Fluka AG).

‘Test Animal(s): Species: Mouse

Strain: NMRI KFM-HAN (Outbred, SPF quality)

Source: KFM, Kleintierfarm Madorin AG, Swiczerland
Age: 8 weeks at mating

. Weight: 22-38 g

B. Study De

This study was designed to assess the effects of HWG Technical oﬁ embryonic
and fetal development in the mouse when applied dermally on days 6-15 of
gestation.

Mating:
Mating took place overnight, one male was placéd with three females. The day

in which a vaginal plug was found was designated as day O of gestation (day 0
post-coitum)..

Q_r_qu__&mnmmt

Animals were randomized using a computer generated algorithm. Dose levels are
. showm in Table 1.

Table 1. Dose levels used in testing

Test Group ' Dose Level Number Assigned
(mg/kg) ' _

Control 0 (Vehicle Control) '35 (1-34)

Low dose (LDT) . 100 30 (35-64)

Middle dose (MDT) 300 34 (65-98)

'High dose (HDT) 1000 30 (99-128)

Dosing:

All doses were administered by the dermal route in a volume of 2.5 nl/kg of
' body weight/day in aqueous 4% CMC during the dosing period. The dosing .
solutions were applied evenly to the shaved skin of the back (approx. 10% of
the body surface) once daily on days 6 through 15 of gestation. The area of
application was covered with an occlusive bandage; the bandage was removed
after six hours of contact. It was not stated if the skin was washed after

3
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removal of the bandages. The dosing volume (2.5 ml/kg/day) was a&justed daily
for changes in body weight. _

Dosing suspensions were prepared daily. The suspensions were reportedly
analyzed for concentration, homogeneity, and stability on five occasions
during the dosing period and for concentration and homogeneity once during the
dosing period. Samples analyzed on 12/28/88, 1/10/89, and 3/1/89 ranged from
88.1-92.0% of nominal. A sample analyzed on 2/27/89 had a range of 68.1-79.3%
of nominal. Data for one analysis indicated that an HWG-1608 suspension was
stable for at least 6 hours after preparation. Analytical data for all the
six occasions in which analyses were reportedly done were not available for
review. The four reported dates of analysis 12/28/88, 1/10/89, 2/27/89,
3/1/89 make it unclear whether the dosing was done with one or two batches of

animals (i.e 12/28/88-1/10/89 and 2/27/89-3/1/89). No explanation was offered
by the authors.

Table 2. Day O of gestation at the various dosage grouﬁs.

Control LDT ; MDT HDT
No.®* Day 0 of No. Day O of No. Day O of No. Day 0 of
Dams Gestation Dams Gestation Dams Gestation Dams Gestation

-16(l) 12/29-1/2 20(0) 12/29-1/2 16(3) 12/29-1/2 2000) 12/29-1/2
.9(5) 1/12-1/15 5(3) 1/12-1/15  9(7) 1/12-1/14 5(2) 1/12-1/15
9(2) 2/13 5(2) 2/11-2/13  9(0) 2/13 5(1) 2/11-2/13

¢ Number of mated dams. Numbers in pérenthesis indicate number of non-
pregnant dams.

Obgservations:

The animals were checked for mortality and systemic symptoms twice each day of
the entire study. Skin reaction was assessed by the Draize scoring system.
Body weights were recorded daily from day O of gestation through day 18 of
gestation. The dams were sacrificed at day 18 of gestation.

Examinations at sacrifice consisted of: examination of gross lesions, counting
of corpora lutea, determination of the number, distribution, and viability of
any fetuses present. The uteri (and contents) of all females with live
fetuses were weighed to determine corrected body weight gains. If no
implantation sites were evident, the uterus was placed in aqueous ammonium
sulfide for visualizing possible implantation sites.

The fetuses were examined in the following manner: the fetuses were weighed,
sexed and examined for external alterations. One half of the live fetuses
were examined by Wilson'’s slicing technique for examination of the viscera and
brain. The remaining fetuses were cleared in potassium hydroxide and stained

4
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with alizarin red 5 for evaluation of skeletal malformatioms.

Historical control data were provided to allow comparison with concurrent
controls.

tatisti a
The following statistical analysis methods were employed:
Dunnett’s test (many-one t-test) was used to compare treated groups with
controls if the variables followed a normal distribution; if the variables
were not normally distributed, the Steel-test (many-one rank test was used.

Fisher's exact test was applied if the variables could be dicotomized without
loss of information.

Compliance:
A signed Statement of No Confidentiality Claim was provided.
A signed and dated Statement of compliance with EPA GLP’'sS was provided.

A signed and dated Quality Assurance Statement was provided.



No deaths were observed during the course of the study.

C 0 ons:

No abnormal clinical signs were observed. One dam in the HDT (dam #102)
delivered spontaneously on day 17 of gestation (7 fetuses were found dead in
the morning of day 17 of gestation) and was sacrificed: necropsy revealed 7
empty implantation sites and one dead fetus in the left uterine horn and 6
live fetuses in the right uterine horn. '

Reportedly there were no local skin reactions. the Draize scores, hovever,
were not reported. .

Body Weights

There were no apparent effects on mean body weights (Table 3) or on mean body
weight gains (Table 4). An instance of statistically significant (p<0.05)
increased body weight in the LDT at 12 days (38 g vs 36 g in controls) is
regarded as incidental, not dose-related, and not treatment related.

Table 3. Mean body weights (From pp. 43-50 of the Study Report).

Test : Body Weights, g(s.d.)
Group :

Day 0 Day 6* Day 12 Day 15° Day 16 -  Day 18°

Control 28 (2.6) 32 (3.1) 36 (3.1) 42 (3.9) 45 (4.6) 53 (6.3)

LDT 29 (2.2) 32 (2.5) 38 (2.8)" 44 (3.3) 47 (3.7) 56 (5.1)
MDT 28 (1.7) 31 (1.2) 36 (2.2) 43 (2.7) 46 (3.0) 56 (4.0)

HDT 28 (2.7) 32 (2.7) 36 (3.3) 42 (4.3) 44 (5.0) 53 (6.7)

s First day of dosing.
b Last day of dosing.
c ¢ Day of sacrifice.
* Statistically significant at the 5% level, with respact to controls.
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Table 4. Meéan body weight gains (From pp. 51-55 of the Study Report)

Test | B Body Weight Gains, g(%) .
Group

Day 0-6 | Day 6-16* Day 16-18 Corrected body weight
gain, days 6-18°

Control 4 (+14.3) 13 (+40.6) 8 (+17.8) 3.5 (+11.5%)
LDT 3 (+#10.3) 15 (+46.9) 9 (+19.1) 3.5 (+11.0)
MDT i 3 (+10.7) 15 (+48.4) 10 (+21.7) 4,1 (+#13.0)
HDT 4 (+14.3) 12 (+#37.5) 9 (+20.5) 3.9 (+12.6)

® Dosing was done on days 6 through 15 gestation; the animals were sacrificed
on day 18 of gestation.

b Corrected body weight: (body weight at sacrifice) - (b.w. on day 6) -
(weight of gravid uterus at cesarean section).

Eood Consumption
There were no apparent effects on food consumption (Table S). An instance of
statistically significant (p<0.05) increased food consumption in the LDT at

days 16-18 (12.5 g vs 11.5 g in controls) is regarded as incidental, not dose-
dependent, and not treatment related.

Table 5. Mean Food Consumption (From pp. 36-41 of the Sﬁudy Report).

Test Food Consumption, g (% of conﬁrol) at Days:
Group i :

0-6 - 6-11° 11-16 6-16° 16-18
Control 6.4 7.1 8.6 : 7.9 11.5
LDT 6.4 (+0.0) 7.3 (+2.8) 8.8 (+2.3) 8.1 (+2.5) 12.5 (+8.1)°
MDT 6.5 (+1.6) 7.3 (+2.8) 8.9 (+3.5) 8.1 (+2.5) 11.9 (+3.5)
HDT 6.4 (+0.0) 7.0 (-1.4) 8.8 (+2.3) 7.9 (+0.0) 12.4 (+7.8)

® Day 6 = first day of dosing.
b Day 16 = last day of dosing.
¢ ¢ Day 18 = day of sacrifice.
Stacistically significant at the 5% level with respect to controls.

Gross Pathological Observations

~ No abnormal findings were observed.
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Pregnancy rates ranged from 76.4% in controls and the MDT to 90% in the HDT
(Table. 6). No treatment related effects were reported for the total and
average (i.e. per dam) number of corpora lutea, implantations, resorptions

{early and late), mean number of dead and live fetuses, fetal weights, and sex
ratio. »

Although the number of total and early resorptions i; the treated mice was not
significantly different from controls, the number of affected litters at the
LDT (14, p<0.0l) and the MDT (13, p<0.05) was significantly higher than in
controls (5 affected). Although the percent of post-implantation loss was
somewhat elevated at the LDT (8.0%) and the MDT (6.4%) vs controls (5.0%), the
effect was not statistically significant, the number of affected litters at

the LDT (19, p<0.0l1) and the MDT (16, p<0.05) was significantly higher than in
controls (8 affected).
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Table 6: Cesarean Section Observations for Dams with Live F;tuse;

: (From pp.
25, 56-5?. 58-61, 70-97 and pp. 99-102 of the Study Report).
Parameter , ’ Control LDT MDT HDT
#Animals Assigned 34 30 34 30
#Animals Mated/Inseminated 34 30 34 30
Pregnancy Rate (%) - 26(76.4) 25(83.3) 26(76.4) 27(90)
Dams with Live Fetuses . 25! 25 242 253
Maternal Wastage
#Died 0 0 0 0
#Died/pregnant 0 0 0 0
#Non pregnant 8 5 8 3
#Aborted 0 0 0 0
#Premature Delivery 0 0 0 1
Total Corpora Lutea 359 - 386 381 342
Corpora Lutea/Dam 14.4 13.4 15.90 13.7
Preimplantation Loss [Tot(%)] - 42(11.7) 25(6.5) 21(5.5) 39(11.4)
Mean (per dam) 1.7 1.0 - 0.9 1.6
# Dams affected 20 14 14 17
Total Implantations 317 361 360 303
Implantations/Dam 12.7 14.4 15.0 12.1
Postimplantation Loss([Tot(%)] 16(5.0) 29(8.0)  23(6.4) 18(5.9)
' Mean (per dam)’ ' 0.6 1.2° 1.0 0.7
# Dams affected - , 8 19** 16 = 12
Total Live Fetuses 301 332 337 285
Live Fetuses/Dam* 12.04 13.3 14.0 11.4
Total Resorptions 16 29 23 18
Early ("Embryonic”) 12 20 16 14
No. Dams affected 5 S U 13" 9
.Late ("Fetal") ' 4 4 9 7 4
No. Dams affected 3 7 7 k)
Resorptions/Dam 0.64 1.2 0.96 0.72
Total Dead Fstuses 0 0 0 0
Dead Fetuses/Dam 0 : 0 0 0
Mean Fetal Weight (gm) 1.2 1.2 1.1 1.2
Sex Ratio- (% Males/litter) 51.2 50.0 55.2 51.9

! One female (No. 16) had two implantation sites only).

2 Two females (Nos. 69 and 80), had 6 and 9 implantation sites only. :
3 One female (No. 108) had 2 embryonic resorptions only; another female (No.
102) delivered prematurely on day 17 of gestation and was necropsied.

4 Counting only dams with live fetuses (e.g. 25 in controls).
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External examinations

As shown in Table 6, the incidence of palatoschisis at the HDT was 12/285
fetuses (4.2%) vs. 8/301 fetuses (2.7%) in controls. On the other hand, the
litter incidence of palatoschisis (7/25, 28%) was identical in controls and in
HDT mice. Although the fetal incidence of palatoschisis may be somewhat
higher in the HDT, the effect was not statistically significant. The
incidence of palatoschisis in historical controls (1 study, 5/87-7/87, with
NMRI/HAN/ outbred SPF quality, Appendix 2) was 5/307 fetuses (1.6%) and 5/24
litters (20.8%). It is noted that in this study the incidence of
palatoschisis in controls and at the HDT was somewhat higher than in the
historical controls.

Exencephaly was observed in 2/285 fetuses (0.7%) at the HDT and in 1/301
(0.3%) fetuses in concurrent controls. The effect was not statistically
significant. Litter incidences at the HDT and concurrent controls were
identical 1/25 (4%). Historical controls were 0.3% fetuses and 4.2% litters.

One dam in the HDT (dam #102) delivered spontaneously on day 17 of gestation
(7 fetuses were found dead in the morning of day 17 of gestation) and was
sacrificed: necropsy revealed 7 empty implantation sites and one dead fetus
in the left uterine horn and 6 live fetuses in the right uterine horn. No
data on these fetuses from dam #102 were included.

Table 6. External examinations in cesarean-delivered pups. Data from pp. 62-63
and pp. 78-97 of the Study Report.

Observations Control LDT MDT HDT
# pups (litters) examined 301(25) 332(25) 337(24) 285(25)
# pups (litters) affected 9(8) 10(8) 6(6) 15(9)
Finding: pups(litters) /
Palatoschisis 8(7) 8(6) 4(4) 12(7)
Tail cranial-bended 1(1) - 1(1) -
Exencephaly 1(1) 1(1) - 2(1)
Hind leg malposition:
Right leg (1) - 1(1) -
Left leg - 1(1) - 2(2)
' Visceral Exapinations

Tible 7 summarizes the visceral examination data, none of the findings reached
statistical significance.
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Table 7. Vi!ceral examinations in cesarean-delivered pups (Wilson technique).
Data fron p. 64 of the Study Report

Obsarvations Control LDT MﬁT HDT

# pups (litters) examined 142(25) 161(25) 162(24) 14Q(25)
# pups (litters) affected 5(4) 9(7) 3(3) 12(7)
Finding: pups(litters)

Palatoschisis 5(4) 8(6) 3(3) - 11(7)
Exencephaly - (L - o 2(2)
Skeletal Examinations

Skeletal findings are presented below in Table 8. At the HDT there was
statistical significance vs control in the fetal incidence of several skeletal
variations, in addition to increases of up to 2-fold in litter incidences:

o Bipartite sternmebra 5: 16/145 fetuses (11.0%) vs 6/159 (3.8%)
[(pg0.05)], and 10/25 litters (40%) vs 5/25 (20%).

o Supernumerary ribs, one, right: 105/145 fetuses (72%) vs 76/159 (48%)
[(pg0.01)], and 25/25 litters (100%) vs 22/25 (88%).

o Left forelimb, non-ossified distal phalanx digit 2: 18/145 (12.4%) vs
10/159 (6.2%) [(p<0.05)], and 11/25 lictters (44%) vs 8/25 (32%).

o Right forelimb, non-ossified distal phalanx, digit 4: 19/145 fetuses
(13s%) vs 9/159 (9.7%) [(p<0.05)], and 10/25 litters (40%) vs 7/25 (28%).

Examination of Table 8 also indicates that, in addition, there were
statistically significant decreases at the HDT and/or LDT in the fetal
incidence of non-ossified phalanxes of the hindlimbs. These effact, however
did not produce any marked effects in litter incidences.

. qq-’
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Table 8. SUmmary of skeletal observations in cesarean- delivered pups Data
from pp. 65-69 and 231 443 of the Study Report.

Observations Control LDT MDT HDT
# pups (litters) examined 159(25) 171(25) 175(24) 145(25)
SKULL '

Part of cranium missing,
(externally, as exencephaly) 1(1)' - .

CERVICAL VERTEBRAE , '
Vertebra 2 (Non-ossified) 19(9) 10%(6) 20(8) 14(8)

STERNUM
Assymetric sternebrae . ,
(2-5) or (4 and 5) 3(3) 1(L) 1(1) .
Assymetric and bipartite ’

sternebrae (2-5) - - - 1(1)
Assymetric sternebra : _

(3 and 4) : - - - 1¢1) -
Incompletely ossified . ’

Sternebra .5 128(25) 134(25) 156°(24) 108(24)
Bipartite sternebra 5 . 6(5) 9(7) 2() 16°(10)

RIBS
Supernumerary "flying rib"

(No. 14), left - - 1(1) -
Supernumerary, one, left 92(23) 106(25) 105(22) 107%(25)
Supernumerary, one, right 76(22) - 100°(25)  91(22) 105"(25)

LEFT FORELIMB (Non-ossified)

Digit 2, medial phalanx 139(25) 149(25) 150(24) 122(23)
Digit-2, distal phalanx 10(8) (M 3"(3) 18"(11)
Digit 4, distal phalanx - 10(8) 9(6) ) 3°(3) 17(10)
RIGHT FORELIMB (Non-ossified)

Digit 2, medial phalanx 137(25) 143(25) 145(24) 122(23)
Digit 2, distal phalanx 9(7) 9(7) S5(&) 16(8)
Digit 4, distal phalanx 9(7) 11(7) 5(4) 19°(10)
LEFT HINDLIMB (Non-ossified) : ,

Toe 5, proximal phalanx 34(10) 17°°(9) 29(11) 14™(8)
Toe 5, distal phalanx 32(10) 16*°(7) 19°(9) 25(13)
RIGHT HINDLIMB (Non-ossified) ,
Toe 5, proximal phalanx 32(9) 16°(9y 31(13) 15°(9)

Toe 5, distal phalanx 30(10) 15°(7) - 19(10) 25(13)

8 Fetal(litter) incidence.
* Significant at the 5% level. " Significant at the 1% level.
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Discussion/Conclusions

a. Maternal Toxicigy:

Dermal administration of tebuconazole in aqueocus 4% CMC at 0, 100, 300, and
1000 mg/kg/day during days 6-15 of gestation in the NMRI/KFM/HAN mouse did not
produce any evidence of maternal toxicity, as determined by mortality,
clinical observations, mean body weights, mean body weight gains (corrected
and uncorrected) food consumption and gross pathology findings. Thus, based
on the data presented in the Main Part of this study the maternal toxicity
NOEL and LOEL remain to be determined.

A supplementary study (MRID 420103-01, submitted in the same volume with the
present study) with NMRI/KFM/HAN mice dermally dosed with aqueous 4% CMC
tebuconazole at 0, 100, 300, and 1000 mg/kg/day during days 6-15 of gestation
provides tentative values for the maternal NOEL and LOEL. This supplementary
study indicates a dermal NOEL of 100 mg/kg/day and a dermal LOEL of 300
mg/kg/day based on histological observation of dose-dependent fatty changes in
periportal areas of the liver, statistically significant elevation of plasma
(ALT/GPT) at the HDT, and induction of liver microsomal enzymes at the MDT and
the HDT.

It is noted that in a DER (dated 12/22/1988) of a supplementary study of
maternal toxicity to NMRI/ORIG Kisslegg mice after oral administration of
tebuconazole (10, 20, 30, and 100 mg/kg, MRID 408215-01, Addendum 1) in 0.5%
aqueous Cremophor EL, the LOEL was set at 20 mg/kg/day based on hematological
effects and the NOEL was set at 10 mg/kg/day. In the present study with
NMRI/KFM/HAN mice, the LOEL and NOEL were 300 and 100 mg/kg/day, respectively.
These values, higher than those obtained by the oral route, are suggestive of
a decreased bicavailability of tebuconazole when administered dermally in an
aqueous medium.

b. Developmental Toxicity:

Although the number of‘total and early resorptions in the treated mice was not
significantly different from controls, the number of affected litters at the
LDT (14, p<0.01) and the MDT (13, p<0.05) was significantly higher than in
controls (5 affected). Although the percent of post-implantation loss was
sonevhat elevated st the LDT (8.0%) and the MDT (6.48) vs controls (5.0%), th
effect was not statistically significant, the number of affected litters at
the LDT (19, p<0.01) and the MDT (16, p<0.05) was significantly higher than in
controls (8 affected).

Although the.fetal incidence of palatoschisis was somewhat higher at the HDT
(127285, 4.2%) than in concurrent controls (8/301, 2.7%), it was not .
statistically significant. Litter incidence was 7/25 litters (28%) in Both
HDT and concurrent controls. In the present study the incidence of :
palatoschisis in controls and in the HDT was somewhat higher than in the
historical controls [Appendix 2], in which the incidence of palatoschisis was
5/307 fetuses (1.6%8) and 5/24 litters (20.8%). :
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Although the fetal incidence of exencephaly was somewhat higher at the HDT
(2/285, 0.7%) .than in concurrent controls (1/301, 0.3%), it was not
statistically significant. Litter incidence was 1/25 litters (4%) in both HDT
and concurrent controls. In the present study the incidence of exencephaly in
the HDT was somewhat higher than in the historical controls, [Appendix 2], in

which the incidence of exencephaly was 5/307 fetuses (0.3%8) and 1/24 licters
(4.2%), [Appendix 2].

Examination of the skeletal findings revealed statistically significant

increases in the fetal incidences of bipartite sternebra, supernumerary ribs,
and non-ossification of phalanxes in the forelimbs, in addition of up to two-
fold increases in their litter incidences: )

o Bipartite sternebra 5: 11.0% fetuses (HDT) vs 3.8% (controls)
[(p£0.05)] and 40% litters (HDT) vs 20% (controls).
o Supernumerary ribs, one, right: 72% fetuses (HDT) vs 48% (controls
[(p<g0.01)], and 100 % litters (HDT) vs 88% (controls).
"o Left forelimb, non-ossified distal phalanx digit 2: 12.4% fetuses (HDT)
vs 6.2% (controls) [(pg0.05)], and 44% licters (HDT) vs 32% (controls).
o Right forelimb, non-ossified distal phalanx, digit 4: 13% fetuses (HDT)
vs 9.7% (controls) [(p<0.05)], and 40% litters (HDT) vs 28% (controls).

The above statistically significant increases in fetal incidences of skeletal
variations, coupled to marked increases in their litter incidences (e.g.
bipartite sternebrae 20% controls up to 40% at the HDT) are suggestive of an
incipient treatment-related effect at the HDT. Thus, this study defines a

tentative LOEL of 1000 mg/kg/day and a NOEL of 300 mg/day for developmental
toxicicy.
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11



D. W

No significant study deficiencies were noted.

E. Core Classification: Core minimum data.

Maternal NOEL = 100 mg/kg/day

Maternal LOEL = 300/mg/kg/day
Developmental Toxicity NOEL = 300 mg/kg/day .
Developmental Toxicicy LOEL = 1000 mg/kg/day

F. Risk Assessment:

Lowest-estimates of the Margin of Exposure (MOE) values for tebuconazole-
containing pesticides have been determined using an oral mouse NOEL of 10
mg/kg/day [EPA/CPP/HED Memorandum from A. Protzel to B. Chambliss/S. Lewis,
dated 9/6/1991]. The lowest-estimates of the MOE values for Elite 45-DF range
from 8-50 (airblast applicators) and from 233-2326 (mixer/loaders). The
lowest-estimates of the MOE values for Folicur 3.6 F range from 11-83
(groundboom applicators) ands from 36-288 (mixer/loaders). The MOE for aerial’
applicators of Folicur 3.6 is at least 20,000, under the conditions spec1f1ed
in the EUP application.

To assess the toxicologic significance of the above MOE values (using mouse
oral data) {t must be considered that rat dermal absorption paramenters were
used in their estimation. The use of dermal absorption parameters obtained
following application of the ai in ethanol to rats; constitutes a worst-case
scenario for dermal absorption. Administration of the ail as a suspension in
water would possibly result in very limited dermal penetration, leading to
increased MOE estimates for the formulacions.

Further consideration of the significance of the above MOE values and of the

developmental toxicity potential of tebuconazole awaits consideration in a
future HED developmental toxicity Peer Review.
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Appendix 3. Mouse Dermal Maternal Toxicity Supplementary Study.

UIDELINE: ,83-
Reviewed by: Alberto Protzel, Ph.D. "‘(‘Lc 99
Review Section III, Toxicology Branch II/ »
Secondary Review by: James N. Rowe, Ph.D. N 44;“@;1

Section Head, Review Section III, Toxicology nch II/HED (H7509C)

DATA EVALUATION RECORD

Study Type: Supplementary Study: Maternal Toxicity (Dermal application)
Species: Mouse
EPA Guideline: N/A

Caswell No. 463P

HED Project No. 2-0329
DP Barcode No. D170624
Submission No. S406118

EPA Identification Nos: EPA MRID No. 420103-01 (Supplementary Study)

 Test Materjal: HWG 1608 (Technical) 96.0% a.i., Batch No. 816896061
(Supplementary study).

' om
| cz-@-cu,—cn,—%’-—ccn.h
g
"
)

Synonymg: Tebuconazole; e-[2-(h-Chlorophenyl)ethyl]-¢-(1,l-dimethylethy1)-lﬂ
-1,2,4-triazole-1-ethanol. \

sSpongor: BAYER AG; Institut fur Toxicologie Landwirtschaft; Wuppertal 1;
Federal Republic of Germany.

msy_mm: 224256

Testing Facility: RCC, Research and Consulting Company AG; P.0. Box CH 4452,
Itingen/Switzerland. ‘

Title of Report: Supplementary study to: "Embryotoxicity Study (Including
Teratogenicity) with HWG 1608 Technical in the Mouse (Dermal Application)”.
This supplementary study was imbedded in the main study, it was not presented
as a separats document. :

Ag;hg;(s) H. Becker et al.
Report Issusd: Date unspecified. Date of last necropsy: August 9, 1989.
Conclusions: In this Supplementary study with NMRI/KFM/HAN mice, dermal

application of tebuconazole followed the same protocol as in the main study
(tebuconazole in aqueous 4% CMC at 0, 100, 300, and 1000 ng/kg?ﬂay during days
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6-15 of gestation). It is tentatively concluded that maternal toxicity
/physiological alterations occurred at the MDT and the HDT. Liver Microsomal
enzymes (cytochrome P-450, N- and O-demethylase) were significantly elevated
(37-100%, p< 0.01) at the MDT and the HDT. Periportal fatty deposition in the
liver was observed at at the MDT and the HDT. Alanine aminotransferase
activity in plasma (ALT/GPT) increased in dose-dependent fashion (up to 37% at
the HDT) and reached statistical significance at the HDT. All of these
changes are consistent with a toxic effect on liver at the MDT. A dermal

- maternal toxicity LOEL of 300 mg/kg/day is set based on the induction of
microsomal enzymes and periportal fatty deposition in liver. The maternal
toxicity NOEL is set at 100 mg/kg/day. ’

Core Clasgification: ACCEPTABLE.



A. Materials

A copy of thn "Materials and Methods" section from the report is appended.

Is_sLﬂmmndz Purity: 96.0 %
Description: Colorless crystals
Lot No.: 816896061

Contaminants: A certificate of analysis was included.
Vehicle(s): Aqueous 4.0% (w/v) carboxymethylcellulose, CMC (Fluka AG).

Test Animal(s): Species: " Mouse
Strain: NMRI KFM-HAN (Outbred SPF quality)
Source: KFM, Kleintierfarm Madorin AG, Switzerland
Age: 8 weeks at mating
: Weight: 22-38 g
B. Study Design

Due to the absence of maternal toxic effects in the main study, a

- supplementary study was initiated to determine the maternal toxic dose level
by histological examination or clinical laboratory examination of the treated
animals. In this study test material was applied dermally to the mice on days
6-15 of gestation.

Mating:

No details were given. In the main study, mating took place'overnight, one
male was placed with three females. The day in which a vaginal plug was found
was designated as day 0 of gestation (day O post-coitum).

9

Group Arrangement:

Details of animal randomization were not given. In the main study, animals
were randomized using a computer generated algorithm. The animals were
divided into two series: Series A (for histological examination) and Series B
(for clinical laboratory investigation). Dose Levels were are shown in Table
1.

Table 1. Dose levels used in testing

Test Group Dose Level ~

(mg/kg) Series A® Series B
Control - 0 (Vehicle Control) 10 (1-10) 10 (41-50)
Low dose (LDT) 100 10 (11-20) 10 (51-60)
Middle dose (MDT) 300 10 (21-30) 10 (61-70)
High dose (HDT) 1000 10 (31-40) 10 (71-80)

® Series A (for histological examination) and Series B (for clinical
laboratory investigation).
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Dosing:

Dosing was done as described for the main study. All doses were administered
by the dermal route in a volume of 2.5 ml/kg of body weight/day in aqueous 4%
CMC during the dosing period. Thea dosing solutions were applied evenly to the
shaved skin of the back (approx. 10% of the body surface) once daily on days 6
through 15 of gestation. The area of application was covered with an occclusive
bandage; the bandage was removed after six hours of contact. It was not
stated if the skin was washed after removal of the bandages. The dosing
volume (2.5 ml/kg/day) was adjusted daily for changes in body weight.

Dosing suspensions were prepared daily. The suspensions were reportedly
analyzed for concentration, homogeneity, and stability. Results for one
analysis indicated 84.9% and 90.1% of target for the LDT and the MDT,
respectively, and 74.5% of target for the HDT.

Obse ns:

Frequency of checking for mortality and systemic symptoms was not specified;
presumably it was done at least once daily (based on daily clinical -
observations for one dam). Body weights were recorded daily from day Q of
gestation through day 16 of gestation. The dams were sacrificed at day 16 of
gestation.

Examinations at sacrifice consisted of:

] Series A: Gross necropsy, examination of pregnancy status, and weighing

of the liver and adrenals, followed by fixing and histopathology
. examination.

o Series B: Blood sampling prior to necropsy, gross necropsy, examination
of pregnancy status, and removal of liver for in vitro assay of
microsomal enzymes. ' : ' ‘

Examinations included recording of the number of living embryos, dead embryos
(early and late stage), and total number of implantatioms.

Statistical analysis
The following statistical analysis ﬁethods were employed:

Dunnett’s test (many-one t-test) was used to compare treated groups with
controls if the variables followed a normal distribution; if the variables
were not normally distributed, the Steel-test (many-one rank test was used.
Fisher’s exact test was applied if the variables could be dicotomized without
loss of information.

Compliance:

Statements of EPA GLP compliance and Quality Assurance, clearly pertained to
the Main Study, it is assumed (though unclear) that these statements apply
‘also to the Supplementary Study, which was imbedded in.the Main Study.

4 -
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Mortality:

No deaths were observed during the course of the study.

c bservations:

No abnormal clinical signs were observea in Controls, MDT and HDT mice. One

dam in the LDT had vaginal bleeding on days 13-14 of gestation. No other
signs were observed. No local skin reaction was observed at any dose level.

Body Weights

There were no apparent effects on mean body weights (Table 2) or on mean body
weight gains (Table 3).

Table 2. Mean body weighté (From pp. 165-168 and 181-184 of the Study Rept.)

Test * Body Weights, g
Group
Series A ‘ Serjes B

Day 6* Day 11 Day 16° . Day 6 Day 11 Day 16
Control 31 33 44 : 31 33 43
LDT 30 33 s 30 33 43
MDT 30 32 43 31 33 42
HDT 32 35 47 30 32 42

® First day of dosing.
® Day of sacrifice. Last day of dosing was day 15.
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Table 4. Mean body weight gains (From pp. 169 and 185 of the Study Report).

Test Mean Body Weight Gains, g(%)
Group
Serjes A » Sexrjes B
Day 6-11° Day 6-16 Day 6-11 Day 6-16

Control 2 (+6.5) 13 (+41.9) 2 (+6.5) 12 (+38.7)
LDT 3 (+#10.0) 14 (+46.7) 3 (+10.0) 13 (+43.3)
MDT 2 (+6.7) 13 (+43.3) 2 (+6.5) 11 (+35.5)
HDT 3 (+9.4) 15 (+46.9) 2 (+6.7) 12 (+40.0)

2 Dosing was done on days 6 through 15 gestation; the animals were sacrificed -
on day 16 of gestation.

~ Food Consumption

There were no apparent effects. on food consumption (Table 4).

Table 4. Mean body food consumption (From pp. 163 and 179 of the Study
Report).

Test Mean food consumption, g/animal/day (% vs control)
Group ;
—JSeries A Series B
Day 6-11% Day 6-16 , Day 6-11 Day 6-16
Control 6.2 7.3 7.1 - 8.2
LDT . 6.5 (+4.8) 7.8 (+6.8) 7.2 (+1.4) 8.6 (+4.9)
MDT , 6.4 (+3.2) 7.5 (+#2.7) 7.6 (+7.0) 8.8 (+7.3)
HDT 6.8 (+49.7) 8.2 (+12.3) 7.5 (+5.6) 8.4 (+2.4)

® Dosing was done on days 6 chrough 15 gestation; the animals were sacrificed
on day 16 of gestation.

As summarized in Table 5, no significant differences among groups were found
in No. of pregnancies, No. of dead or living embryos/dam, and the total number
of implantations/dam.

%)
No significant effects were observed for absolute or relative liver veigh:s
between treated groups and controls. The mean absolute weights for the
adrenals were significantly reduced vs controls imvall treated groups; the
relative weights decreased in a dose-dependent fashion and reached statistical
significance at the HDT.
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Table 5. Reproduction values (From pp. 171-172 and 194-195 of the Study
Report). .

Test . Reproduction values
Group '
Total No. No. living No. Dead/dam - Total No.
animals pregnant embryos / embrycs implantations/
» dam Early Late dam
Serjes A:
Controls 10 9 12.4 0.3 0.1 12.9
LOT 10 8 11.3 1.3 0.3 12.8
MDT 10 9 11.6 0.4 0 12.0
HDT 10 10 13.9 0.6 0 14.5
Serjes B.
Controls 10 -b 11.9 0.2 0.6 12.7
LDT 10 8 12.8 0.8 0.4 13.9
MDT 10 8 9.8 0.8 1.3 11.8
HDT 10 7 10.6 0.6 0.1 11.9

! Dosing was done on days 6 through 15 gestation; the animals were sacrificed
on day 16 of gestation.

® One dam (#43) was found dead in the morning of day 7 after mating, it was
too early to determine pregnancy status. If dam #43 was not pregnant the
total number of pregnancies is 9.

Table 6. Absolute and relative organ weights in treated dams (From pp. 188-193
of the Study Report)

Mean absolute and relative organ weights

Body weight Liver - Adrenals '
(g) Absolute (g) Relative (%) Absolute (g) Relative (%)
Controls 42.6 2.39 5.60 0.017 0.040
1DT 39.7 2.25 5.63 0.012" 0.033
MDT 41.9 2.38 5.67 0.011™ 0.029
HDT 47.4 2.73 5.75 0.012° 0.025"
N ) -



v en e activi

As summarized in Table 7, there was a slight dose- dependent increase in the
activities of AST (GOT) and ALT (GPT) in plasma (up to 37% at the HDT): this
increase reached statistical significance only for ALT at the HDT. Glutamate
dehydrogenase, although increased with respect to controls at all treatment
groups, did not reached statistical significance vs controls at any level.
Liver microsomal enzyme activities (cytochrome P-450, N- and O-demethylase)
were significantly (p < 0.01) elevated (37-100%) at the MDT and the HDT.
These effects on microsomal enzymes are consistent with the known effects of
tebuconazole as a microsomal enzyme inducer.

Table 7. Mean plasma and liver microsomal enzyme activities of treated dams
(from pp 154-158 of the Study Report).

Finding : O ppm 100 ppm 300 ppm 1000 ppm
Plasmg Activities: .
Aspartate Aminotransferase A
(AST/GOT) pkat/1 1.72 - 2.25 2.28 2.36
Alanine Aminotransferase A
(ALT/GPT) pkat/1 0.80 0.88 0.96 1.10°
Glutamate dehydrogenase '
(GLDH) pkat/1 ' 220.5 277.8 476.2 407.9
Alkaline phosphacase ' ' :
(ALP) pkat/1 1.99 2.02 2.67 1.99
Microsomal Activities: '
Cytochrome P-450 (nmol/g) 30.0  45.1 74.2" 73.6"
N-Demethylase (nmol/min/g) . 331.0 394.5 691.9™ 640.5""
0-Demethylase (nmol/min/g) 32.27 31.40 43.78" 41.09""
*pg 0.05; ™ pg 0.01.
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As shown in Table 8, a dose dependent increase in the incidence and severity
of fatty changes (stainable lipid deposition) was observed in liver. 1In
particular, these fatty areas were limited to single cells in control and LDT
mice and became extended to the periportal areas at the MDT and HDT. The
severity of deposition increassed in going from MDT (grades 1-2) to HDT (grades
1-3). No other apparently treatment-related effects were observed in liver or
adrenals. ’ :

Iable'8. Microscopic findings in treated dams (From pp 113-147 of the Study
Report) ' '

Finding 0 ppm 100 ppm 300 ppm 1000 ppm
Liver ,
Number Examined: 10 10 10 10

Fatty changes

Periportal (Total) 0 0 8 10
Grade 1 0 0 7 4
Grade 2 0 0 1 5
Grade 3 0 0 0 1
Single cell 10 10 2 0
Single cell necrosis 2 1 3 2
Hepatocytic vacuolation. 1 1 1 1
Adrenals : ,
Number Examined: - 10 10 10 10
Lipogenic pigment 9 8 9 10
Cortical vacuolization 2 0 2 -2
A-cell hyperplasia 6 6 6 9
Monuclear infiltrate 0 o 1 1
9 -
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Discussion/Conclusions

Due to the absence of maternal toxic effects in the main study (dermal
administration of tebuconazole in aqueous 4% CMC at C, 100, 300, and 1000
mg/kg/day during days 6-15 of gestation in the NMRI/KFM/HAN mouse), a
supplementary study was initiated to determine the maternal toxic dose level.

In this supplementary study also with NMRI/KFM/HAN mice, dermal application of
tebuconazole followed the same protocol as in the main study (tebuconazole in
aqueous 4% CMC at 0, 100, 300, and 1000 mg/kg/day during days 6-15 of
gestation). The animals were sacrificed on day 16 of gestation for
histological examination of liver and adrenals and assay of plasma and liver
microsomal enzyme activities.

No significant effects on mortality, body weight gains, food consumption, and
reproduction values were observed on treated animals vs controls. No effect
was observed on absolute or relative liver weights; relative adrenal weights

decreased in a dose-dependent fashion and reached statistical significance at
the HDT.

Histopathology and enzyme activity studies revealed some effects on the, liver
at the HDT. Liver microsomal enzymes (cytochrome P-450, N- and O-demethylase)
were significantly elevated (37-100%, p< 0.01) at the MDT and the HDT. These
effects on microsomal enzymes are consistent with the microsomal enzyme-
iriducing property of tebuconazole. Alanine aminotransferase activity in
plasma (ALT/GPT) increased in a dose-dependent fashion (up to 37% at the HDT)
and reached statistical significance at the HDT. Histopathology of the liver
revealed a dose-dependent increase in the incidence and severity of fatty
changes (stainable fatty deposition) in the liver. These changes consisted of
transition from stainable fat in individual cells (controls and LDT) to
stainable fat in periportal areas of increasing severity at the MDT (up to
degree 2) and the HDT (up to degree 3).

Together, the above evidence supports the idea that a pharmacologic/toxic
effect was reached at the MDT and HDT.

10 -
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Appendix 4.  Rat Oral Developmental Toxicity Study.

Reviewed by: James N. Rowe, Ph.D. N e 11/ 14/p#
Review Section I

Toxicology Branch: Herb. Fung. Antimi ob'al S =769C)
Secondary Reviewer: Quang Q. Bui, Ph.D. )J?
Review Section I, Tox. Branch: H.F.A.S. -769C)

DATA EVALUATION REPORT

STUDY TYPE: Developmental Toxicity TOX. CHEM. NO.: 463P
Guideline Section 83-3 ,

ACCESSION NUMBER: MRID NQO.: 407009-43

TEST MATERIAL: HWG 1608 Technical

SYNONYMS: Folicuré; tefbuconazole

STUDY NUMBER: 074057; Lab. Proj. ID No. 96756; BAYER: T 9023301

»

SPONSOR: BAYER AG, Institut fuer Toxikologie Landw:.rtschaft
Fachbereich Toxikologie, D-5600 Wuppertal, FRG i

TESTING FACILITY: RCC, Research & COnsulting Company AG, and
RCC, Umweltchemie AG, CH 4452 Itingen/Switzerland

LITLE OF REPORT: Embryotoxicity study (including teratogenicity)
with. HWG 1608 TECHNICAL in the rat

AUTHOR(S):; H. Becker (study director)
REPORT ISSUED: April.28, 1988
CONCLUSIONS:

Oral administration of terbuconazole at 0, 30, 60 and 129
mg/kg/day during days 6-15 of gestation in Wistar rats produced
slight maternal toxicity as evidenced by a small depression in
mean body weight associated with depressed food consumption.
Mean liver weights and 1liver to body weight ratios were
statistically significantly elevated in the mid and high dose
groups. The maternal NOEL is set at 30 mg/kg/day.

Developmental toxicity was evidenced at both the mid and high
dose groups by delays in ossification of thoracic, cervical and
sacral vertebrae, the sternum and fore- and hind limbs along with
an increase in supernumerary ribs. Frank malformations were
observed in two fetuses of two high dose dams as missing tail,

agnatha, microstomia and anophthalmia. The developmental NOEL is
set at 30 mg/kg/day. : *

 CLASSIFICATION: CORE MINIMUM
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A. MATERIALS
(A photocopy of the materials and methods section is appended).

Test compound: Purity: 98.3%
Description: colorless crystals
Lot No: 16002/85
Contaminants (list in CBI appendix): N/A

Vehicle(s): Distilled Qater with 0.5% Cremophor EL (BASF)

Test animals: Species: rat
Strain: Wistar/HAN (Kfm: WIST, Outbred, SPF
quality) : ‘ -
Source: KFM, Kleintierfarm Madoerin AG, CH 4414
Fuellinsdorf/Switzerland
Age: 12 weeks, minimum (at pairlng)
Weight: 180-235 gms

B. STUDY DESIGN

This study was designed to assess the developmental toxicity
potential of terbuconazole, when administered by gavage from
gestational days 6 through 15, inclusive.

Mating:

After acclimitization for 7 days, females were housed with males
(1:1) overnight until either the daily vaginal smear was sperm-
positive or a copulatory plug was observed. The day of mating
was designated as day 0 post-coitum. -

Group Arrangchent:

Test group - Dose level (mg/kg) Nuant assigncd’

Control ' 0 | 25 (1-25)

Low dose 30 25 (26-50)

Mid dose 60 25 (51-75)

High dose - 120 25 (76-100)
Dosinq:

All doses were in a volume of 10 ml/kg of body weight/day
prepared daily during the dosing period. The dosing solutions
were analyzed for concentration and stability. Dosing was based
on body weights adjusted daily during the treatment period.

[05 -



Observations

The aninqls were checked for mortality or abnormal condition
twice daily, minimum. Dams were sacrificed on day 21 of
gestation. Examinations at sacrifice consisted of: gross

macroscopic examination of all internal organs, with emphasis
upon the uterus, uterine contents, position of the fetuses in the
uterus and number of corpora lutea. The uteri (and contents) of
all females with live fetuses were weighed at necropsy for
corrected body weight gain calculations. All uteri of apparently
non-pregnant females were placed in agqueous solution on ammonium
sulfide to accentuate possible hemorrhagic areas of implantation
sites. : ' '

The fetuses were examined in the following manner: the fetuses
were sexed, weighed individually, examined for gross
‘abnormalities. One half of the fetuses from each litter were
examined for visceral and brain abnormalies using Wilson's
slicing technique and the rest were cleared in potassium
"hydroxide and stained with alizarin red S for skeletal
examinations. o

Statistical Analysis

The following statistical analysis methods were used:

Univariatc one-way analysis of variance was used to assess the
significance of intergroup differences if the variables could be
assumed to follow a normal distribution. The Dunnett many-one-

t-test, based on a pooled variance estimate was used for

intergroup comparisons (i.e., single treatment groups against the
control group).

A one-way univariate analysis of variance based on Wilcoxon ranks
together with the Kruskall-Wallis test was applied to the
reproduction data parameters.

Fisher's exact test for 2x2 tables wﬁ: applied if the variables
could be dichoctomized without loss of information.

Compliance

- A signed AStatoncnt of No Confidentiality Claian was
provided. : .

- A signed Statement of Compliance with EPA GLP's was
provided.

- A signed Quality'Aslurancc‘Statc-nnt was provided.
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C. RESULTS
1. Maternal toxicity
Mortality
No deaths in any dose group was reported.
| Clinical observations
No abnormal signs of compound-related toxicity were reported.
Body Weight’ |
The investigators supplied the following data:

Body weights were recorded daily from day 0 to 21 p.c. Body
weight gains from days 0-6 p.c., 6-11 p.c., 11-16 p.c.,6-16 p.c.,
16-21 p.c. and 6-21 p.c. were calculated. Corrected body weight
gains were calculated using the formula: body weight on day 21
p.c. - body weight on day 6 p.c. = uterus weight at necropsy on
day 21 p.c. = corrected bedy weight.

Mean body weights were significantly depressed in the HDT as
compared to the control group by day 21 (303 gm/HDT vs 320
gm/con.) (see Table Ia). The body weight gains in the HDT dams
were somewhat lower during the dosing period or days 6-21 of
gestation but there was no indication of a weight rebound in the
post-dosing period nor were the corrected body weights
significantly different (see Table I). :

Table I: Body weight gains and corrected weight (grams/%)2

Prior to Dosing Post-~ dayé-~-21 CorrectedP -
Dosing Period dosing Gestation BW Gain

Period period Period day6-21(%)
Group: ‘
Control 19(+9.3) 41(+18.3) 55(+20.8) 96(+42.9) +9.2
" LDT 20(+10.0) 40(+18.1) 53(+20.3) 93(+42.1) +9.8
MDT 20(+9.7) 35(+15.4) 60(+22.9) 95(+41.9) +9.6
HDT 20(10.0) 29(+13.1) 53(+21.2) 82(+37.1) +10.0

2 = data extracted from study project number 074057, p.55)
= corrected body weight gain for dosing period = body weight
gain for daysé-21 minus gravid uterus weight

Mean liver weights and mean liver to body weight ratios were
statistically significantly increased in the MDT and HDT dose
groups as compared to the controls (see Table Ia) suggesting a
possible compound-related toxzcological/pharnacological effect.
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- Table Ia: Organ weights(gm)/organ to body weight ratioes(%)

Dose: « Control LDT MDT HDT
Body weights(d. 21) 320 314 322 303
Liver weights 11.51 11.55 12.50% 12.49*
organ:b.vwt. g 3.59 ¢ 3.68 J.89%% 4.12%%

*/** Dunnett-Test; significant at 0.05 and 0.01 level, resp.

Food consumption

The investigators supplied the following data:

Mean daily food consumption was calculated uéinq the following
formula, grams of food consumed per period divided by days per
period = mean daily food consumption.

Table II: Food'cansumption Data (g/animal/day, %*)2

Prior to Dayé6-15 Post-Dosing
Dosing Period Period Period
Group: : , o
Control 20.6 21.4 23.0
LDT 20.1(=2.4) 20.9(=2.3) 23.3{(+1.3)
MDT ‘ 20.5(=0.5) 19.9(=7.0) 24.2(+5.2)
HDT 20.8(+1.0) 18.2(-15.0) 24.3(+5.7)

2 pata extracted from study RCC project number 074057, p. 41
* percent of control values : : '

Mean daily food consumption was decreased but not statistically
significant during days 6-15 of the test period with a small
increase (not statistically significant) post-dosing.

Gross Pathological Observations

The investigators supplied the following data:
See discussion under observations. -

A summary of gross necropsy findings was presented by the
investigators (pgs. 102-105). One non-pregnant female of the MDT
dose group had dilation of the right renal pelvis with a 2mm
urinary bladder stone associated with 2 mm dark red foci in the
mucous membrane of urinary bladder. A consistent finding in
9/24 HDT dams was the uterus filled with black/brown colored
fluid. This probably is related to the increased resorption of
embryos/fetuses (one to several) which was observed in all of
these danms. :

(O% -




Cesarean Section Observations:

Table III: Cesarean Section Observationsa’

Dose: Control LDT MDT HDT -
#animals assigned 25 25 25 25
#animals mated/inseminated 25 25 25 25
Pregnancy rate (%) 96 96 88 96
Materhal wastage
#died 0 0 0 0
#died/pregnant 0 o 0 0
#non pregnant 1 1 3 1
#aborted 0 0 0 0
#premature delivery o 0 o 0
Total corpora lutea : 3s7 347 314 370
Corpora lutea/dam 14.9 14.5 14.3 15.4
Total implantations ' 302 291 277 298
Implantations/dam 12.6 12.1 12.6 '12.4
Total live fetuses 288 271 256 232
Live fetuses/danm 12.0 11.3 11.6 9.7
Total resorptions 14 20 21 66
Early 14 20 19 45
Late 0 0 2 21
Resorptions/dam . 0.6 0.8 1.0 2.8
Total dead fetuses 0 0 0 0
Dead fetuses/dam 0 0 0 0
Mean fetal weight(g) 4.7 4.7 4.6 4.2
Preimplantation loss (%) 15.4 16.1 11.8 . 19.5
Postimplantation loss(%) 4.6 6.9 7.6 22.1
Sex Ratio (§ Male) 48.3 47 .2 - 50.8 50.4

2 = Data extracted from RCC project 074057, p. 28

Pregnancy rates ranged from 88%(MDT) to 96% (remaining dose
groups). No abortions or premature deliveries were noted., Mean
corpora 1lutea counts or mean implantations wvere not
significantly different among the treated groups as compared to
the controls. Mean live fetuses/dam were decreased in the HDT
group as compared to the controls and lower dose groups. This
was due to an increase in both early (embryonic) and late (fetal)
embryonic resorptions (i.e., total rcsorptionu. o s/dan, control
vs s/dan, HDT) . -

(09 '
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Mean fetal weight was somewhat (not statistically significant)
reduced in the HDT as compare with the controls while sex ratios
(¥ males) were not different among the dose groups. The fetal
weight depression may be treatment-related since a decrease in
mean fetal weight was still observed despite a reduction in
litter size in the HDT.

2. Developmental Toxicity

Table 1IV: External examinations

Observations® Control LDT MDT HDT
# pups(litters) examined 288(24) 271(24) 256(22) 232(24)
# pups(litters) affected o 0 0 2(2)
Missing tail -0 o 0 0.4(4.2)P

Agnatha(lower jaw), micro- 0 0 0 0.4(4.2)
~ stomia, anophthalmia .

2 = some observations may be group together
= fetal (litter) incidence

External examinations revealed the presence of 2 fetuses in 2
dams with either missing tail or a combination of defects
(agnatha, microstomia and anopthalmia). ' Based upon other
developmental effects noted in the HDT, without comparable
findings in the c¢ontrols, these may be compound-related
malformations.

Visceral findings (presented below in Table V) indicate findings
of excess fluid in the thoracic cavity, primarily in the HDT
group (4 fetuses of 2 litters). This may also be considered as a
compound-related effect. : :

Table VI below presents the skeletal findings. There was an
increase in the number of fetuses (statistically significant)
with nonossified or incompletely ossified bones of the thoracic
vertebrag, cervical vertebrae, sacral vertebrae, sternunm,
forelimbe and hind limbs and an increase in supernumerary ribs.
These wefe primarily observed in the HDT. Skeletal effects
observed in both the MDT and HDT were nonossified cervical
verterbra 2, vertebral arch 6 (right), digit 1 distal phalanx
(left), digit 3 proximal phalanx (left), digit 2 proximal phalanx
(right), digit 3 proximal phalanx (right), digit 4 proximal
phalanx (right) and toe 5 distal phalanx (right).

llo e



Visceral Examinations

Table V: Visceral Examinations

Observatjons? Control LDT MDT HDT
# pups(litters) examined 144 (24) 134(24) 129(22) 116(24)
Excess fluid in thoracic 0 0.7(4.2)b 0 3.4(8.3)
cavity _
Missing tail 0 ‘ 0 0 0.9(4.2)
Agnatha(lower jaw), micro; 0 .0 0 0.9(4.2)

stomia, anophthalmia

2 = some observations may be grouped together
= fetal (litter) incidence

'D. DISCUSSION/CONCLUSION
a. Maternal toxicity:

Oral administration of terbuconazole during days 6-15 of
gestation in the female Wistar rat produced a small (5%) but
statistically significant depression in body weights at the HDT
associated with increased liver weights and liver to body weight
ratios (both MDT and HDT). The depressed body weights were not
clearly associated with an effect, i.e., fetal alterations, upon
the dams using corrected body weight gains. Mean food
consumption was slightly depressed during compound administration
followed by a small post-dosing rebound.

The HDT dams had 9/24 uteri filled with black/brown colored
- fluid, probably blood and associated with the increased
resorptions noted in this dose group.

b. Developmental toxicity:

Terbuconagsole produced an increased in postimplantation loss in
the form of both embrycnic and fetal resorptions in the 120 mg/kg
dose group. - Statistically significant increases in nonossified.
or incompletely ossified bones of the thoracic, cervical and
sacral verterbrae, sternum, fore- and hind limbs along with
increases in supernumberary ribs were observed in the mid and
high dose groups. Two separate fetuses of two HDT litters had
major malformations of missing tail and agnatha, microstomia and
anophthalmia at the HDT.

cC.

No significant study deficiencies were noted. -. -—-
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Skeletal Examinations

Table VI:

Observations?

# pups(li

THORACIC VERTEBRAE
centrum dumbbell shaped

(10-13th)

centrum bipartite (10-12th)
CERVICAL VERTEBRAE

(Nonossif

tters)

ied)

skeletal Examinations

examined

Total litters affected

Number of fetuses(%):

Cervical
Cervical
Cervical
Cervical
Cervical
Cervical

vertebra
vertebra
vertebra
vertebra
vertebra
vertebra

SACRAL VERTEBRAE
(Nonossified)
Total litters affected

Number of

Vertebral
Vertebral
Vertebral
v.rtcbral

STERNUH

arch 6,
arch 6,
arch 7,
arch 7,

AV WN -

fetuses($):

left
right
lett
right

(Incompletely oasifiod)
Total litters affected

Number of fetuses(%):

Sternebra 2
stcrnahra 6

Control

144 (24)

2(2)#
0

18

18(3)
29(20)
'9(6)

3(2)
1(1)

18

1(1)

0
50(35)
45(31)

18

4(3)

LDT

137(24)

2(2)

0

19

21(15)

40(29)

10(7)
S(4)*
3(2)
2(1)

18

2(1)
2(1)
53(39)
53(39)

15

3(2)
0

MDT

127(22)

2(2)
o .

is8

24(19)
38(30) *
12((9)
2(2)
3(2)
2(2)

15

3(2)

6(5) *+
49(39)
51(40)

15

3(2)
1(1)

HDT

116(24)

’6(4)
4(2)

23

48 (41) »»
48 (41) #*»
16(14)*
13(11) #+
10(9)*
6(5)*

21

14 (12) **
13(11) #*
66(57) **
65(56) ++

19

15(13) #*

4(3)*

(continued on next page)
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Table VI: Skeletal Examinations

previous page) .
a Control LDT

# pups(litters) examined 144 (24) 137(24)
SUPERNUMERARY RIBS
(One, left or right)
Total litters affected | 9 11
Number of fétuses(%):
Ribs, left 14(10) 20(15)
Ribs, right 15(10) 23(17)
FORELIMBS, LEFT OR RIGHT
‘(Nonossified)
Total litters affected 23 20
Number of fetuse;(t):
Digit 1 distal phalanx(l) 27(19)  36(26)
Digit 3 proximal phalanx(l) 0 3(2)
Digit 4 proximal phalanx(l) 2(1) 7(5)
Metacarpal 5(1) 0 0
Digit 5 distal phalanx(l) 55(38) 56(41)
Digit 2 proximal phalanx(r) 27(19) 33(24) -
Digit 3 proximal phalanx(r) o] 3(2)
Digit 4 proximal phalanx(r) 1(1) 6(4)
Metacarpal 5(r) 0 0
Digit 5 distal phalanx(r) 45(31) 56(41)
HIND LIMB, LEFT OR RIGHT
(Nonossified)
Total litters affected 24 24
Number of fetuses(%):
Metatarsal 1(1l) 18(13) 24 (18)
Toe 2 proximal phalanx(l) 107(74) 92(67)
Toe 3 proximal phalanx(l) 81(56) 70(51)
Toe 4 proximal phalanx(l) 79(55) 65(47)
Toe 5 distal phalanx(l) 1(1) 9(7) 0%
Metatarsal 1(r) -18(13) 24(18)
Toe 2 proximal phalanx(r) 110(76) 96(70)
Toe 3 proximal phalanx(r) 86(60) 75(58)
Toe 4 proximal phalanx(r) 81(56) 71(52)
Toe 5 distal phalanx(r) 1(1) 9(7)e»

# fetal #(litter #)
0.01)

112

(continued from
MDT HDT
127 (22) 116(24)

13 12

18(14) 26(22)*+

19(15) 24(21)*
20 19
37(29) % 42(36)*+
5(4)% 9(8)%w
7(6)  11(9)#*#
2(2) 4(3)*
55(43) 23(20) *+
39(31) % 40(34) **
4(3)%  8(7) %
6(5)% 11(9)+**
2(2) 5(4)*

47(37) 21(18)*

22 24

18(14) 31(27)**

96(76) 103(89)**

78(61) 87(75)%*

72(57) 85(73)#*+*

5(4) 7(6)*

20(16) 32(28)**
105(83) 105(91)*+

76(60) 92(79)#*+*

74(58) 91(78)**

6(5)* 7(6)*

*, *+* = Figher's exact test, statistically significant (p<0.05 or
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E. CLASSIFICATION: CORE MINIMUM DATA.
4 Maternai NOEL = 30 mg/kg/day
Maternal LOEL = 60 mg/kg/day

Developmental Toxlcxty NOEL = 30 mg/kg/day
Developmental Toxicity LOEL = 60 mg/kg/day

" F. RISK ASSESSMENT:

Development of MOS has been determined to be unnecessary at this‘.
time.

Mo -
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Appendix 5. Rat Oral Historical Control Data.
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‘Page__ is ' not included in this édpy.

Pages '/( 9 through / 33 ;are not included.

The material not .included 'contains the following type of
- information: : - :

____ Identity of produétAinert ingredignfs.
identity of product impurities. |
Descripfion.of the product manufécfuring procéss.
Descriptidn of quality cbntiélnprocedures.
Identity of the source of prodﬁct ingredients.
Sales or other commercial/financial information.
A draft product labek.,---- - e
The product confidehtial statement of fbfﬁﬁla:
Information‘aboutAa pending regiétrétion action.

u// 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.
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Appendix 6. Rat Dermal Developmental Toxicity Study.
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Appendix 6.  Rat Dermal Developmental Toxicity Study.

e T | (z,, e /a3l%0
Primary Review by: James N. Rowe, Ph.D.

Review Section I, Toxicology Branch II/HED ?0
Secondary Review by: Yiannakis M. Ioannou, . D. 2/27/
Section Head, Review Section I, Toxicology Branch I/H D

DATA EVALUATION RECORD

Study Type: Teratology - Developmental Tox1c1ty
Species: Rat
Guideline: 83-3

EPA Identificatjon No.s: EPA MRID No. 414508-01
EPA ID No. 3125-GIG
EPA Record No. 263,443
EPA Pesticide Chemical Code
Caswell No. 463P
HED Project No. 0-1188
Document No. 98359

Test Material: HWG 1608

Synonyms: Tebuconazole (éroposed name)-
Sponsor: Mobay Corporation

Study Number(s): 17089

Testing Facility: BAYER AG

Institute of Toxicology
Friedrich-Ebert-Strasse 217-333
Federal Republic of Germany

Title of Report: Study for Embryotoxic Effects on Rats after
Dermal Administration

Author(s): Dr. M. Renhof

Report Issued: August 30, 1988
Bihliﬂglllhiﬁ_giia&ign: (for standards)
Conclusions:

Technical Tebuconazole was topically applied to groups of
approximately 25 pregnant rats during gestation days 6-15 at
nominal dose levels of 0, 100, 300 and 1000 mg/kq/day to a 25 cm?
area. No evidence of maternal toxicity (changes in body weights,
corrected body weights, food consumption, clinical signs,
pathology, deaths, abortions, premature deliveries) were noted at
any dose level. No developmental toxicity was noted at any dose.
level based upon indices of mean corpora lutea/dam,
implantations/dam, live or dead fetuses/dam, resorptions/dam
(early, late), mean fetal weights, sex ratios (% male), mean

(38
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crown-rump length (cm), mean runts/dam, variations or
malformations. The adequacy of this study remains to be
determined since it is unclear whether the dermal exposure
regimen resulted in sufficient exposure to the test compound.

Core Classification: Supplementary. Additional information on
the dermal absorption and pharmacokinetics of Tebuconazole in the
pregnant rat are required to determine if dosing during the
period of major organogenesis (days 6-15 of gestation) is
appropriate.

|39



A. Materjals

A copy of the "materials and methods" section from the
investigators report is appended.

Test Compound: Purity: 97.4%
Description: Solid, grey-white, powdery crystals
Lot No.: 16012/86 o
Contaminant: not listed

Vehi s): 1% aqueous Cremophor EL emulsion

Test Anjmal(s): - Species: rat
, Strain: Bor: WISW (SPF Cpb)
Source: Winkelmann, Borchen
Age: sexually mature
Weight: 2300 g(males); 194-242 g(females)

B. Study Desjgn
This study was designed to assess the developmental toxicity

potential of HWG 1608 when administered dermally to pregnant
rats on gestation days 6 through 15, inclusive.

Mating
Mating took place overnight, one male beiﬁg placed with two
females in a Makrolon cage type III. If sperm were found in the

vaginal smear on the morning after mating, this day was
considered day zero of gestation.

Group Arrangement:

Animals were randomized with computerized random numbers.

Test Group , "Dose Level Number Assigned
(mg/kq)

Controel 0 ‘ 25

Low Dose 100 25

Mid Dose 300 25

High Dose 1000 . 25

‘Desing:

All doses were given a volume of 2 ml/kg of body weight/day
prepared in a 1% agqueous Cremophor EL emulsion during the dosing
period. The material was applied to a gauze dressing which was
then placed on an area of shaved skin (approx. 5 c¢m x 5 cm) for
six hours and then removed and washed with lukewarm water. The
dosing solutions were analyzed for concentration and stability.
Tebuconazole was stable when stored up to 7 days (refrigerated at
4°C). Samples of nominal administered doses of 50, 150 and 500

14O
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mg/ml were analyzed on 3/20, 4/21 and 5/15/87 and ranged from 87

to 107% of nominal. Dosing was based on current gestation day
body weight. ‘
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Obse

The animals were checked for mortality or abnormal condition
daily and the treated skin was assessed daily for irritation
after each application. Dams were sacrificed on day 20 of
gestation. Examinations at sacrifice consisted of:

1) autopsy of dams,

2) determination of implantation count,

3) determination of corpora lutea count,

4) determination of uterus weight,

5) determination of number of live and dead fetuses or embryos
(dams without live fetuses were assessed as non-pregnant),.

6) determination of all the live fetuses' sex,

7) determination of individual fetus weight for all live fetuses
and runts,

8) determination of individual placenta weight,

9) determination of fetuses' crown/rump length,

10) detailed examination of all fetuses for external

" malformations,

11) examination of a number of fetuses for v1scera1
malformations,

12) appraisal of abdominal and thoracic organs, followed by
clearing of fetuses and skeletal examination.

The fetuses were examined in the following manner. For
visceral malformations, the modified method of Wilson was used
for approximately 50% of the fetuses. Exenteration of the
remaining fetuses was followed by clearing with diluted potassium
hydroxide solution, staining of the bone system with alizarin red
S and appraisal of the bone system by the method of Dawson.

Historical control data were provided to allow comparison
with concurrent controls but appeared to present only fetal
incidence and not litter incidence, (see attached data).

S! ! ] ! [] ] _ ] ' |
' The following statistical analysis methods were employed.

1) Wilcoxon's non-parametric rank sum test, e.g., weight gains,'
number of implantations, fetuses and resorptions,

2) Chi Square test (Yate's method modified), e.g., number of
runts .

3) Chi Square test (Yates' or Fisher s "exact test®, dependlng on
incidence expected) for rates of fertilized and pregnant animals.

Significance set at p<0.05 level.
A signed Statement of Confidentiality Claim was provided.
| |4
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A signed Statement of compliance with EPA GLP's was
provided. ’

A signed Quality Assurance Statement was provided.

(3
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. 1 Toxicit
Mortality
No animals died during the study period.
Clinical Ol e

wOunds were observed in many of the animals of all dose
groups, apparently due to the dressing rubbing the skin.

The majority of animals in all dose groups did not have skin
irritation from compound application. Four, 4, 4 and 7 rabbits
in the respective dose groups did have some dermal reactions. 1In
the controls, very slight to well-defined (1 dam) erythema was
ocbserved on one or 2 days of topical application. The LDT group
had very slight erythema observed on 1 day of the dosing period
while the MDT dose group had 3 dams with very slight erythema on
1-3 days of the exposure period. -One MDT dam had very slight to
moderate/severe erythema on 5 days of exposure associated with
very slight edema (1 day only). The HDT group had 5 animals with
slight redness on 1-3 days of exposure and 1 animal experienced
very slight to well-defined erythema associated with very slight
edema on 7-8 days of dermal application. All skin reactions were
noted only during compound administration. These reactions are
not expected to significantly affect the dermal barrier or
adversely affect the outcome of this study.

Body Wejght
The investigators supplied the following data:
Table I: Body Weight Gains (gfams)'
Prior to Post Entire

Dosing Dosing Dosing Gestation
Group: Period Period Period Period

Control - 14.3 - 75.0
LDT o 13.8 - 78.1
MDT -~  16.5 - 80.4
HDT - 16.2 = == 77.5%

a = Data extracted from study number T6025171, pages 45-48
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Table IA: Mean Body Weights(g*sSD)

, day 6 day 15 day 20
Control  213.6(10.7) 234.1(11.9) 248.4(14.0) 288.6(18.7)
LDT 213.8(8.6) 234.7(8.7) 248.5(11.2) 291.9(19.0)
MDT 216.7(9.7) 234.0(9.3) 250.5(12.2) 297.1(16.3)
HDT 217.4(10.9) 235.8(11.8) 252.0(13.5) 294.9(19.1)

Mean body weights were not significantly different prior to
dermal application of Tebuconazole (day 0) or at any time period
during (days 6, 15) or after exposure (day 20). There was no
statistically significant difference in mean weight gains
observed in any treatment group during either the dosing period
or the entire gestation period. Mean uterine weights (not
presented in tables) were similar among the treatment groups,

. i.e., 52.2 g, 53.9 g, 59.7 g and 54.1 g, respectively.



The investigators. supplied the'following data:

Table II: Food Consumption Data (g/animal)®

Prior to Dosing Post- Entire
- Dosing " Period = Dosing ‘Gestation
Group: Period Period Period
(0-6) (6-11) (11-16) (16-20) (0-20)
Control 110 84 101 89 385"
DT 112 86 101 ’ 91 - 389
MDT 109 86 100 89 384
HDT 108 84 103 88 383

= Data extracted from study T6025171, pages 49-52

There were no significant differences related to _
Tebuconazole application for mean food consumption values
(g/animal) prior to dosing, during the dosing period , post-+
dosing or when considered for the entire gestation period. This

is consistent with the absence of body weight alterations due to
compound treatment.

The investigators reported no compound-related necropsy

findings. Intestinal worms were reported in several animals in
all treatment groups. '



Cesa jon Observatjions

Table III: Cesarean Section observatjons®
Dose: ‘ Control LDT  MDT HDT
#Animals Assigned 25 25 25 25
#Animals Mated/Insmntd 25 25 25 25
Pregnancy Rate (%) 96 92 88 92
Maternal Wastage
#Died 0 0 0o 0
#Died/pregnant 0 0 0 0
#Non pregnant 1l 2 3 2
#Aborted 0 0 0 0
#Premature Delivery 0 0 0 0
Total Corpora Lutea 310 294 286 292
Corpora Lutea/dam 12.9(1.5) 12.8(1.4) 13.0(1.1) 12.7(1.0)
Total Implantation 259 253 262 255 '
Implantations/Dam 10.8(3.0) 11.0(2.4) 11.9(1.7) 11.1(1.8)
Total Live Fetuses 230 226 242 225
Live Fetuses/Danm 9.6 9.8 11.0 9.8
Total Resorptions :
Early 1 1 2 4
Late 27 : 25 - 17 26
Resorptions/Dam : 1.2 1.1 0.9 1.3
Total Dead Fetuses 0 0 0 0
Dead Fetuses/Dam’ 0o - 0 o) ' o
Mean Fetal Weight (gm) 3.42 - 3.43 3.39 3.46
Preimplantation Loss(%) 16.5 " 14.0 8.3 12.7
Postimplantation Loss (%) 11.2 106.7 7.6 11.8
Sex Ratio (% Male) 53 46 54 54
Crown-rump length(cm) 3.47 3.48 3.45 3.51
Runts/dam® 0.38 1 0.26  0.41 1 0.13

? = pata extracted from study T6025171, pages 15, 53 =144, Table
1, pages 154- 158)

b = Runts have a welght less than 2.64 g (arithmetic mean - 2 SD
of control)

No compound or dose-related effects were observed for

Cat
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indices of maternal wastage (deaths, abortions, non-pregnancies
or premature deliveries), mean corpora lutea/dam,
implantations/dam, live or dead fetuses/dam, resorptions/dam
(early, late), mean fetal weights, sex ratios (% male), mean
crown-rump length (cm) or mean runts/dam. ,

48
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2. Developmental Toxicity

Table IV§ External/visceral/skeletal malformatjons+

ob io Control Low Dose Mid Dose High Dose

#pups(litters) examined 230(24) 226(23) 242(22) 225(23)
#pups(litters) affected 4(4) 1(1) 3(2) 2(2)
Abdomen ' 1(1)°® 0(0) 0(0) 0(0)
-closed fissure
Cleft Palate 1(1) 0(0) 0(0) 0(0)

' Eye ' , |
-microphthalmia (left, 2(2) 0(0) 2(2) 0(0)
right)

Kidney -

-hydronephrosis (left, 1(1) 1(1) 0(0) - 0(0)
right) '

Scapula, long bones ’ ‘

-dysplasia 1(1) 0(0) 1(1) 0(0)
Testés

-cryptorchism 0(0) 0(0) 0(0) 1(1)

Vertebral column/ribs
-asymmetric verterbrae, 0(0) 0(0) 0(0) 1(1)
fused ribs :

() fetal [litter] incidence
* taken from page 16 of study report T6025171

Various external, visceral or skeletal malformations (see
table above) were noted among the different dose groups including
cleft palate, microphthalmia, hydronephrosis, dysplasia,
asymmetric vertebra/fused ribs, cryptorchism (testes) and
dysplasia of the scapula, long bones. None of these findings
were biologically or statistically significant changes related to
compound administration. Most of these findings were reported as
occurring in the historical control data for 1986 and 1987.

(U9
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" Table IV: Skeletal Examinationg*

Observations® Control Low Dose Mid Dose High Dose
#pups(litters) examined 122(24) 119(23) 127(22) 120(23)
#pups(lltters) affected 71(22) 54(22) 71(22) 62(22)
Sternum ‘ | ,
-bone centers absent 12(8)* 7(7) 13(9) = 4(3)
-slight fissure 0(0) 0(0) 1(1) - 0(0)
Vertebra column
-vertebrae 46(19) 36(18) 50(22) - 43(20)
Ribs , | :
-13th rib ‘ 1(1) 0(0) 0(0) 1(1)
-uneven 10(8) - 12(10) 8(7) 7(5)
Pelvis : :
-bone centers absent 1(1) 1(1) " 1(1) 0(0)
Metatarsals/metacarpals ’
~-less than 3 each 0(0) 1(1) 1(1) 0(0)
Skull
-rudimentary bone ctrs 24(13) 20(12) 23.(14) 17(10)
Fontanelle
-extended 2(2) - 0(0) - 2(2) 3(2)
Hyoid boné : v '
-absent, split bone ctrs.15(9) 5(5) 12(10) 7(5)

* taken from summary and individual data tables on pages 165-
257.
(") fetal [litter] incidence

Tebuconazole did not increase the fetal or litter incidence
of various growth-related findings in the sternum, vertebra,
ribs, pelvis, metatarsals/-carpals, skull, fontanelle or hyoid
bone.



D. Discugsion/Conclusions
a. Maternal] Toxjcity:

Dermal application of Tebuconazole at doses up to 1
gm/kg/day (limit dose for oral developmental toxicity studies)
did not produce any evidence of maternal toxicity.

b. Developmental Toxicity:
i. Déaths/Resorptions:

No apparent qompound or dose-related effects were noted.
ii. Altered Growth:

‘No apparent compound or dose-related effects were noted.
iii. Developmental Anomalies:

No apparent compound or dose-related effects were notéd.
iv. Malformations: |

No apparent compound or dose-related effects were noted.
D. Studv Deficiencies: |

1) Uncertainty regarding the validity of the duration of
. dermal dosing ' -

Although presently there are no testing guidelines for
dermal teratology studies, recommendations have been recently
made by EPA and other scientists that 1) dermal developmental
toxicity studies without any indication of maternal or
developmental toxicity are inadequate for risk assessment unless
accompanied by absorption data, 2) absorption data and limited
pharmacokinetic data should be collected in every dermal
developmental toxicity study, and 3) dermal developmental
toxicity studies in which skin irritation is too marked should be
considered inadequate for risk assessment (Kimmel, C., Francis,
E. Proceedings of the Workshop on the Acceptability and
Interpretation of Dermal. Developmental Toxicity Studies, Fund
Appl. Tox., 14:386-398, 1990). _ :

This study does not generally indicate that marked skin
irritation (moderate erythema and/or marked moderate edema)
occurred. However, it is unclear whether, 1) any actual compound
was absorbed (in the pregnant rat) and whether, 2) the dosage
regimen was such to maximize the potential for dermal absorption
to occur. As noted in the reference above, "When skin
penetration is relatively rapid and complete, the standard
treatment period which covers major organogenesis is probably

R
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adequate. If skin penetration is Very poor, either a prélonged
treatment period’ beginning before or immediately after mating or
use of another route of administration which results in greater
systemic exposure may be warranted."

A dermal absorption study has recently been submitted for
male rats by the registrant (MRID No. 409959-13) and indicates
- that when 10 mg/rat (547 ug/cm®) is applied for 4 to 8 hours to
the skin, approximately 65% of the material remains bound and
1.3 tg 1.4 ¥ is absorbed. Smaller exposure doses (0.604 to 52.4
ug/cm®) resulted in lower skin residues (30-50%) and higher '
systemic doses (8 to 22%). Since the skin residue is potentially
absorbable, considerable variation may occur in the systemic
concentrations achievable at different topical application doses.
Furthermore, the time period of topical application could make a
significant difference in the actual absorbed dose due to the
kinetics of uptake into the blood from the reservoir of test
material located in the skin. Thus, it may be most appropriate
to dose pregnant animals from the day after confirmation of
mating until sacrifice in order to maximize the potential for
fetal exposure to Tebuconazole instead of during the period of
major organogenesis. ‘

2) Confirmation of reported malformations

No individual animal data were provided to allow
confirmation of the malformations presented in the report.

3) Apparent lack of litter incidence data for historical
control data submitted

E. Core Classification: Core §gp§13mgn;;:x Data.

Maternal NOEL = To be determined
Maternal LOEL = To be determined
Developmental Toxicity NOEL = To be determined
Developmental Toxicity LOEL = To be determined

F. Risk Assessment: Not applicable at this time. Based upon the
low NOEL observed in rats, rabbits and mice oral studies, it may
be appropriate to perform an estimate of Margins of Exposure once
the validity of the study is determined.

o
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Appendix 7. Rabbit Range-Finding Developmental Toxicity Study.
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~ Appendix 7. Rabbit Range-Finding Developmental Toxicity Study.

A "

Reviewad by: "James N. Rowe, Ph.D., A/-/&uﬂ?zIJAJJlrr
Review Section I

Tox. Branch: Herb. Fung. Antimicrobial Support (TS=769C).
Secondary reviewer: Quang Q. Bui, Ph.D.

Review Section I, Tox. Branch: H.F.A.S. (TS-769C) é&g““yéfau 1212/8§
DATA EVALUATION REPORT

51ggl_112§; Dose-ranging rabbit teratology (83-3) TOX. CHEM.
NO.: 463P

ACCESSION NUMBER: MRID NQ.: 407009-44

TEST MATERIAL: HWG 1608 TECHNICAL; Batch No. 16002/85. colorless
crystals; purity of 98.2%; stored at room temperature in dark

SYNONYMS: FOLICUR@.(terbuconazole)

gzggx_ggugggisl* report no. R4321; Lab. proj. ID no. 97400; Rcc
proj. no. 074068 ' .

SPONSQOR: BAYER AG, Institut fuer Toxikologie Landwirtschaft,
Fachbereich Toxikologie, D 5600 Wuppertal 1, FRG

TESTING FACILITY: RCC, Research & Consulting Company AG and RCC,
Umweltchemie AG, CH 4452 Itingen/Switzerland

TITLE OF REPORT: Dose range-finding embryotoxicity study
(including teratogenlcity) study with HWG 1608 TECHNICAl in the
rabbit.

AHIHQBLSL& H. Becker (study director)
REPORT ISSUED: February 4, 1987

Oral gavage of Chinchilla rabbits during days 6-18 of presumed
gestation at 0, 30, 100 and 300 mg/kg/day produced reduced body
weight gains and food consumption during the dosing period in the
high and/or mid dose groups. In the high dose group the single
pregnant doe had 100% implantations losses while the mid dose
animals had an increase in preimplantation losses and post-
implantation losses (due to increased fetal resorptions). Based
upon these findings, the dosages set in the full developmental
toxicity test were 10, 30 and 100 mg/kg/day.

These data are designated as Core supplementary since it is only
intended as a range-finding study.
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Cchinchilla rabbits(Kfm: CHIN, hybrids, SPF quality) were
acclimatized for 7 days under test conditions after a veterinary
examinination and were 18 weeks of age at delivery. Bedy
weights upon receipt were 3000 gms(+/-500 gms). Twelve mated
females, 3 per group were used. Animals were housed indivi'dually
in stainless steel cages with automatic cleaning system and fed

pelleted Kliba 341 rabbit maintenance diet. Water was available
ad libitum. '

After acclimation, the females were paired overnight with
sexually mature males (1l:1). After mating was observed (method
of determination not stated), the female was removed and housed
individually with the day designated as day 0 post coitum.
Animals were assigned to the different groups by a random
algorithm. Test and control females were gavaged daily (4 ml/kg)
from day 6-18 post-coitum in the morning with the following
dosage regimen: Group 1/0, Group 2/30, Group 3/100 and Group 4/
300 mg/kg. Test mixtures were prepared daily. ‘

Mortality (twice daily, minimum), clinical signs(twice daily,
minimum), bedy weights(daily), food consumption(6,11, 15, 19, 24,
28 p.c.), postmortem examinations of dams (day 28 sacrifice),
with emphasis upon the uterus, uterine contents, position of the
fetuses in the uterus and number of corpora lutea and fetal
examination for sexes, weights and gross external abnormalities
were determined. Internal examinations of thorax, abdomen,
pelvis, organs and cranii of all fetuses were performed. Uteri
and contents of all pregnant females were weighed on the
scheduled day of necropsy and used to determine the corrected
body weight gain. If no implantation sites were evident, the
'~ uteri were placed in ammonium sulfide to accentuate possible
hemorrhagic sites. :

Food consumption data, body weight data and caesarean section
data were recorded on-line and evaluated by computer programs.
The additional data were recorded on data sheets. Body weight .
gain from days 0-6 p.c., 6-11 p.c., 11-15 p.c., 6-19 p.c., 19-24
p.c., 24-28 p.c. and 6-28 p.c. were calculated. Corrected body
weight gain was calculated as follows: (weight on day 28 p.c.)-
(wveight on day 6 p.c.) = (uterus wt.). Mean food consumption/
day was calculated as the average (g) per period fed (days).
Mean and standard deviations were applied when found
appropriate. ' ’

RESULTS/CONCLUSIONS:
MORTALITY/CLINICAL SIGNS/NECROPSY

No deaths or adverse signs of toxicity were reported. No gréss
pathology were noted in any group at necropsy on day 28 p.c.
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MATERNAL BODY WEIGHTS

Mean body weight gain was depressed in the HDT as compared to the
control for the treatment period of 6-19 days (+210 gm/control vs
=157 gm/HDT). This was followed by a rebound in mean body weight
gain for days 19-24 and 24-28 as compared to controls (e.g., days
24-28: +30 gms/control vs +104 gms/HDT). Corrected body weight
gains could not be determined in the HDT since only 1/3 does was

pregnant and this animal had only implantation site scars at
necropsy. '

MATERNAL FOOD CONSUMPTION

Mean food consumption (g/animal/day) was reduced in the mid and
high dose animals as compared to controls during compound
administration on days 6-19 by 14 and 50%, respectively. This
was followed by rebounds in these dose groups in food consumption
for days 19-24 and 24-28 (e.g., days 24-28: +80 and +82%,
respectively).

REPRODUCTIVE/FETAL DATA

As mentioned above, only 1l/3 does was pregnant in the high dose
group and no live fetuses were observed in this animal. There
was an apparent increase in mean per dam preimplantation loss in
the MDT as compared to the controls (0.3, control vs 1.7/MDT).
Per dam live fetuses (no dead fetuses were seen in any group)
were lower in the MDT than the controls (1.0, control vs 2.5,
MDT). This was due to an elevation in fetal resorptions (0/dam,
control vs 1.0/dam, MDT). Mean fetal weights were not different
among the available dose groups nor were fetal sex ratios.
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Appendix 8. Rabbit Oral Developmentai Toxicity Study.

Revieved by: James N. Rowe, Ph.D. Aj-ﬁgde \3laal 28
Review Section: I :
Tox. Branch: Herb. Fung. Antimicrob{fal Support (TS=7693C)
Secondary reviewer: Quang Q. Bui, Ph.D. “‘“11&§“¢
Review Section I, Tox. Branch: H.F.A.S.(TS-769C) ; Y258
. DATA EVALUATION REPORT
STUDY TYPE: Rabbit teratology (83-3) _TOX. CHEM. NO.: 463P
ACCESSION NUMBER: MRID NO.: 407009-45

IEST MATERIAL: HWG 1608 TECHNICAL; Batch No. 16002/85; colorless
crystals; purity of 98.2%; stored at room temperature in dark

SYNONYMS: FOLICURE; (terbuconazole)

STUDY NUMBER(S); RCC proj. no. 074070; BAYER T 0023302; 96764

SPONSOR: BAYER AG, Institut fuer Toxikologie Landwirtschaft,
Fachbereich Toxikologie, D 5600 Wuppertal 1, FRG .

TESTING FACILITY: RCC, Research & Consulting Company AG and Rcc,'
Unweltchemie AG, CH 4452 Itingen/switzerland

TITLE OF REPORT: Embryotoxicity (including teratogenicity)
study with HWG 1608 TECHNICAl in the rabbit. ‘

AUTHOR(S): H. Becker (study director)
REPORT ISSUED: February 26, 1987

QONCLUSIONS:

Oral administration of terbuconazole at 0, 10, 30 and 100
mg/kg/day during days 6-18 of gestation in the Chinchilla rabbit
produced a minimal depression in mean body weight gain at the HDT
asgsociated with a decrease in food consumption. Thus, it is not
apparent that any maternal toxicity was exhibited. There was an

increase 1in postimplantation 1losses (both early and late

resorptions), small decreases in the rate of ossification in the
right and left digits or toes of the fore- and hindlimb, and
frank mslformations in 8 fetuses of 5 litters (peromelia, and
palatoschisis, malrotation of right hindlimb, agenesis of claws)
in the HDT as compared to concurrent controls or historical data.
These effects are considered compound-related. Maternal toxicity
NOEL is set at 30 mg/kg/day. : The developmental toxicity
NOEL is set at 30 mg/kg/day, the LOEL at 100 mg/kg/day.

CORE: MINIMUM. It is requested that the investigators explain
the meaning of the skeletal finding stated as "various bones".
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A. MATERIALS
(A photocapy.of the materials and methods section is appended).

Test compound: Purity: 98.3%
Description: colorless crystals
Lot No: 16002/8S5
Contaminants (list in CBI appendix): N/A

Vehicle(s): Distilled water with 0.5% Cremophor EL (BASF)

Test animals: Species: rabbit .
Strain: Chinchilla rabbit (Kfm- CHIN, hybrids,
SPF Quality)
Source: KFM, Kleintlcrfarm Madoerin AG, CH 4414
Fuellinsdorf/Switzerland
Age: 13 to 18 weeks (at pairing)’
Weight: 2426-4231 (post-coitum)

~

B. STUDY DESIGN

This study was designed to assess the developmental toxicity
potential of terbuconazole, when administered by gavage from
gestational days 6 through 18, inclusive.

Mating:

After acclimatization for 7 days, females were housed with males
(1:1) overnight until mating was observed. After mating, the
females were removed and caged individually. The day of mating
was designated as day 0 post-coitum. ‘

Group Arrangement:

Test group Dose level (mg/kg) Number assigned
Control o 16 (1-16)
Lovw dose 10 16 (17-32)
Mid dose - 30 16 (33-48)
High dose 100 16 (49-64)

Dosing:

All doses were in a volume of 4 ml/kg ot body wnight/day prcparod
daily during the dosing ceriod. The dosing solutions were
analyzed for concentration and stability. Dosing was based on
body weights adjusted daily durinq the treatment period.
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Observations

The animjls were checked for mortality or abnormal condition
-twice 'daily, minimum. Dams were sacrificed on day 28 of
gestation. Examinations at sacrifice consisted of: gross
macroscopic examination of all internal organs, with emphasis
upon the uterus, uterine contents, position of the fetuses in the
uterus and number of corpora lutea. The uteri (and contents) of
all pregnant females were weighed at necropsy for corrected body
weight gain calculations. All uteri of apparently non-pregnant
females were placed in aquecus solution on ammonium sulfide to
accentuate possible hemorrhagic areas of implantation sites.
Liver weights were recorded. :

The fetuses were examined in the following manner: the fetuses
were sexed, weighed individually, examined for gross
abnormalities and prepared for internal examination. Fetal body
cavities (thorax, abdomen, pelvis) and the organs were examined;
fetuses vers sexed. Crania of all fetuses were exanmined for
ossification. Heads were (fixed in trichloroacetic acid and
formaldehyde and serially sectioned and examined. Trunks

were cleared in potassium hydroxide and stained with alizarin
red S for skeletal examinations.

Statistical Analysis _
The following statistical analysis methods were used:

Univariate one-way analysis of variance wvas used to assess the
significance of intergroup differences if the variables could be
assumed to follow a normal distribution. The Dunnett many-one
t-test, based on a pooled variance estimate was used for
intergroup comparisocns (i.e., single treatment groups against the
control group). o = , ’

A one-wvay univafiatc analysis‘of variance based on Wilcoxon ranks
together with the Kruskall-Wallis test was applied to the
reproduction data parameters. :

Fisher's exact test for 2x2 tables was applied if the variables
could be jichotonizod without loss of information.

conpliahc.

- A signed Statement of No Contidcntiality c1§in vas
provided. ‘

- A signed Statement of Compliance with EPA GLP's was
provided. .

- A signed Quality Assurance Statement was provided.
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C. RESULTS
1. Katcggpl_tdxicity
Mortality
No deaths attributable to treatment in any dose gr
reported. One female death in the HDT waz reportzdosiﬁe wta:g
intubation error (p. 21 of report).
Clinical observations
- No abnormal ‘signs of compound-related toxicity were reported.
Body weight
The investigators supplied the folloﬁing data:
Body weights were recorded daily from day O to 28 p.c. Body
weight gains from days 0-6 p.c., 6-11 p.c., 1l1-15 p.c.,6+19 p.c.,
19-24 p.c. and 6-28 p.c. were calculated. Corrected body weight
gains were calculated using the formula: body weight on day 28
p.¢. - body weight on day 6 p.c. - uterus weight at necropsy on
day 28 p.c. = corrected body weight.
Mean body weight gains are praiohtcd below.
Table I: Body weight gains and corrected weight (grams/%)2

Prior to Dosing Post- = day6-28 CorrectedP
Dosing Period dosing Gestation BW Gain
(d0=-6) (d6-18) dayl19-24 period dayé6-28(%)

Group: :

Control 205(+7.3) 319(+10.6) 104(+3.1) 464(+15.4) 1.4
Lp?T 235(+8.5) 262(+8.8) 98 (+3.0) 442(+14.8) 0.5
MDT 242(+8.3) 302(+9.6) 95(+2.8) 453(+14.4) 0.6
HDT 205(+6.7) 198(+6.1) 74(+2.1) 341(+10.5) -0.3

2 = data extracted from study project number 074070, p.55); § =
gnrccnt of weight at beginning of stated period ,
= corrected body weight gain for dosing period = body weight
gain for days 6-28 minus gravid uterus veight; § of day 6 weight

Mean body weights gains were depressed somevhat in the HDT as
compared to the controls during the dosing period but there was
no evidence of a rebound in body weights following treatament.
HDT corrected body weight gain (%) was slightly lower than the
controls. ' :

Mean organ weights(gms) and organ to body weight ratios .
(8) are given below in Table Ia. Neither parameter was affected
~ in any treatment group as compared to the controls. o
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Table Ia: Orqaﬁ weights (gm) /organ to body weight ratios (%)

Dose:  _ _ Control  LDT MDT HDT
Body weights(d. 28) 3470 3464 - 3571 3598
Liver weights : 81.88 74.44 76.61 84.62

organ:b.wt. (%) 2.36 2.15 2.14 2.35

Food consumption

The investigators suppliﬁd the following data:

Mean daily food consumption was calculated using the following
formula, grams of food consumed per period divided by days per
period = mean daily food consumption. : »

Table II: Food Consumption Data ('g/animal/‘day,‘%*)a

Prior to Day6-18 - Post-Dosing Period
Dosing Period Period day 19-24  day 24-28

Group:

Control 198 207 191 119
LoT , 199(+2.1) 199(-3.9) 157(-17.8) 118(-0.8)
MDT 201(+3.1) 203(-1.9) 186(-2.6) 142(+19.3)
HDT 202(+3.6) 182(-12.1) 197(+3.1) 158(+32.8)

2 pata extracted from study RCC project number 074070, p. 59
* percent of control values .

Food consumption was depressed in the HDT during the dosing
period, days 6-18, (~12.1 § of controls) with an apparent rebound
during days 24-28 in both the mid and high dose groups.

Gross Pathological Observations _ _
The invnstiqatori supplied the following data:
See discussion undcr‘obsotﬁations.

A lul-l;, of gress necropsy findings was presented by the
investigators (pgs. 95-98).

No compound-related effects were noted. One doe in the LDT had
pus in the right uterine horn (#29). In the HDT one female had
slight indentations on the kidney surface (both) (#57) and one
doe had several dark-red foci (ca. 5 mm diameter) in the lungs (#
6l). .

LB
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Cesarean S.ctign Observations:

Table III: Cesarean Section Observations?

Dose: - o Control LDT IMDT HDT
#animals assigned 16 16 16 16
janimals mated/inseminated 16 16 16 ‘ 16
Pregnancy rate (%) 94 88 94 88
Maternal wastage
#died 0 0 0 0
#died/pregnant 0 0 0 1%
#non pregnant i 2 1 2
#aborted 0 0 0 0
#premature delivery 0 0 0 0
‘Total corpora lutea 128 128 140 132
Corpora lutea/dam 8.5 8.9 9.3 9.4
Total implantations 121 116 133 124
Implantations/danm 8.1 8.3 8.9 8.9
Total live fetuses 111 113 122 90
Live fetuses/dan 7.4 8.1 8.1 6.4
Total resorptions 10 3 11 34
Early 2 2 5 12
Late : 8 1 6 22
Resorptions/danm 0.7 0.2 0.7 2.4
Total dead fetuses o 0 0 0
Dead fetuses/dan 0 0 0 0
Mean fetal weight(g) . 35.1 33.5 35.0 33.0
Preimplantation loss($%) 5.5 7.2 - 5.0 6.1
Postimplantation loss(%) 8.3 2.6 8.3 27.4
Sex Ratio (% Male) | 53.2  50.4 50.8 51.1

2 = Data extracted from RCC project 074070, p. 29-31
* intubation error

Pregnancy rates ranged from 88 % to 94 § and wers considered
acceptabdble. Mean number of corporea lutea/dam and
implantations/dam were not different among the dose groups.
There was a reduction in live fetuses/dam observed in the high
- dose group as compared to the controls (7.4, control vs 6.4, HDT)
which was due to an increase in total resorptions/dam (early,
late) (0.7, control vs 2.4, HDT). Preimplantation losses, mean
fetal weights and sex. ratios were not different among the dose

groups. ' P q
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2. Developmental Toxicity
Table IV: External and/or head examinations

Observations? Control LDT MDT HDT

# pups(litters) examined 111(15) 113(14)  122(15) 90 (14
# pups(litters) affected 0 0 0 8(5)L
Peromelia: 1) rt. foreleg, O 0 | ) 5(4)

no forepaw, 2) rt. foreleg,
foreleg shortened with only
stump of forepaw, 3) left
foreleg, small stump present

Palatoschisis o 0 0 1(1)
Malrotation of rt. hind- 0 o . 0 1(1)
limb;hydrocephalus in- .3 :

ternus (both heamispheres)
with an enlarged fon-

tanelle

Agenesis of 3 claws (left 0 0 o 1(1)
hindpaw) and of 1 claw (rt.

hindpaw)

2 = some observations may be grouped together
b = fetal (litter) incidence - .

An increase in frank nalformations including peromelia in 5
fetuses/4 litters, palatoschisis in 1 fetus/1 litter, agenesis of
the claws of the hindpaw in 1 fetus/l litter and malrotation of
the right hindlimb in 1 fetus/l1 1litter with hydrocephalus
internus was observed in does treated with 100 mg/kg/day. No
malformations were ocbserved in any other dose group. Historical
control data (control; inactive treatment) from 1984-1986 are

presented below (pgs. 127-136):

1984 1985 1986
Percmel i 0 ‘ 0 0
Palatoschisis ) 0 ; 0
Malrotation of hindlimb ] 1/860(.058) 2/2146(.09%)
0

Hydrocephalus internus 1/8868.1%)

1/2146(.05%)
Agenesis of clavs . 0

0

Based upon the lack of similar malformations in the controls and
the significantly lower incidence of malrotation of the hindlimb
and hydrocephalus internus and the lack of occurrence of
peromelia, palatoschisis and agenesis of the clawvs in the
historical control data, the findings are considered compound-

related. l'lC>



Visceral !xani;ntions
No abnormal gindinqs were noted.

Skeletal Examinations

Skeletal findings are presented below in Table VI. There was a
small but consistent effect of terbuconazole upon the rate of
ossification as well as a more general finding simply stated as
various bones in the HDT as compared to the control group.
Specific fetal findings included increased nonossification of
digit 5 medial phalanx (left forelimb), incomplete ossification
of digit 2 proximal phalanx (right forelimb) and digits 2, 4
medial phalanx (right forelimb), and increased nonossification of
left and right hindlimb (toe 4 medial phalanx).

D. DISCUSSION/CONCLUSION
a. Maternal toxicity:

Oral administration of terbuconazole at 0, 10, 30 and 100
mg/kg/day during days 6-18 of gestation in the Chinchilla rabbit
produced a minimal depression in mean body weight gain at the HDT
associated with a decrease in food consumption. No other
significant effects were noted in regards to clinical signs,
organ weights or gross necropsy findings. :

b. Developmental toxicity:

The mean number of live fetuses/dam were reduced in the HDT as
compared to the controls due to an increase in postimplantation
losses (both early and late resorptions). Small decreases in the
rate of ossification were noted in HDT fetuses in the right and
left digits or toes of the fore- and hindlimb. Frank mal-
formations in 8 fetuses of S litters (peromelia, palatoschisis,
malrotation of right hindlimb, agenesis of claws) were noted in
the HDT but not in concurrent controls or at the same frequency
in historical data. These effects are considered compound-
related. '

Co.

No significant study deficiencies were noted. Hovever, it is
unclear to the reviewer what the investigators =mean when they
record the skeletal finding of "various bones®, . and it is
requested that this finding be clarified. This is not critical
to a determination regarding the NOEL for developmental effects.

(1
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E. CLASSIFICATION: CORE MINIMUM DATA.

Maternal NOEL = 30 mg/kg/day
: Maternal LOEL = 100 mg/kg/day
_ - Developmental Toxicity NOEL = 30 mg/kg/day
Developmental Toxicity LOEL = 100 mg/kg/day

F. RISK ASSESSMENT:

Development of MOS has been determined to be unnecessary at this
time.

719~



Skelstal Exaniﬁations

TableaVI: Skeletal Examinations

Qbservations

# pups(litters) examined

VARIOUS BONES
Total litters affected
Number of fetuses(%):

LEFT FORELIMBS
(Nonossified)

Total litters affected
Number of fetuses(%):
Digit 5 medial phalanx

RIGHT FORELIMB
(Incompletely ossified)

Total litters affected -

Number of fetuses(%):

Digit 1 proximal phalanx

Digit 2 medial phalanx
Digit 4 medial phalanx

LEFT HINDLIMB
(Nonossified)

Total litters affected
Number of fetuses($):
Toe 4 Medial Phalanx
RIGHT HINDLIMB
(Nonossified)

Total litters affected
Number of fetuses(l):

Toe 4 Medial Phalanx

10.

73

Control LDT MDT | HDT
111(15) 113(14) 127(15) 90(14)
) 1 2 4
0 1 2 6
14 14 15 14

80(72) 84(74) 90(74) 78(87)
8 10 11 9
6(5) 7(6) 4(3) 13(14)
2(2) 3(3) 2(2) 5(6)
16(14) 19(17) 26(21) 21(23)
9 10 9 10
17(15) 22(19) - 23(19) 136(40)
8 10 8 11
16(14) 21(19) 22(18) 35(39) .
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Appendix 9. Rat 2-Generation Reproduction Study.

 Reviewed by: James N. Rowe, Ph.D., AAZL”“"/;VQ3/38
Review Section I :

Tox. Branch-ngb. /Fung./Antimicrobial” Support (TS-769C)
Secondary reviewer: Quang Q. Bui, Ph.D.

Review Section I, Tox. Branch-H./F./A.S. (TS-769C) ém.?édw 13/23/%p
| DATA EVALUATION REPORT

STUDY TYPE: Two generation rat reproduction, EPA Gﬁidei‘ihe 83-4

| TOX. CHEM. NO.: 463P

ACCESSION NUMBER: MRID NO.: 407009-46

TEST MATERIAL: HWG 1608 TECHNICAL: mixed batch no. Fl. no. 132;

whigish-beige powder; purity of 95.2%; refrigerated during the
study , _ ’

SYNONYMS: ethyl-trianol; 1l-(4-chlorophenyl)-4,4-dimethyl-3- .
(1,2,4-triazole~1-yl-methyl)pentane-3-ol «

STUDY NUMBER(S): report no. 16223; Lab. proj. ID no. 91064;
study no. T 5017647 . ’

S.EQEEQB.L MOBAY Corporation, Agricultural Cheinicéls Division

TESTING FACILITY: Toxicology Division, Bayer AG, Wuppertal,
Friedrich-Ebert-Str. 217-333 and PATCO AG, CH-4452 'Itingep,
Switzerland ,

TITLE OF REPORT: HWG 1608, Two-generation study in rats
AUTHOR(S): Dr. R. Eiben (study director)

REPORT ISSUED: November 12, 1987
QUALITY ASSURANCE/GLP/CONFIDENTIALITY:

Signed copies of no confidentiality, GLP ‘statement and quality
assurance vere included. - :

CONCLUSIONS:

Dietary administration of terbuconazole at dosages of 0, 100, 300
and 1000 ppm to male and female Wistar rats resulted in parental
toxicity primarily at the HDT expressed as increased clinical
signs of toxicity (loss of hair), depressed body weights,
increased severity of spleen hemosiderosis (females only) and
decreased liver and kidney weights in both FO and Fl1B males
and/or females. Decreased pup viability was observed in F0 but
not F1B neonates while there was a significant depression in pup
body weight of all littering groups (Fla, Flb, F2a, F2b) at the
HDT from birth on. A systemic toxicity IOEL ( based upon
depressed body weights, increased clinical signs of toxicity,

\ 16
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decreased food consumption, increased spleen hemosi is
] . ; osiderosis
qecreasod liver and kidney weights) is set at 1000 ppm and a Nggg
is set at 300 ppm. The reproductive LOEL, based upon neonatal

birth weight depression, is set at 1000 ¢
at 300 ppm. ~ ! ppm and the NOEL is set

CORE;: Minimum
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(A photocopy of the materials and methods is appended)
1. Dosage

SPF-bred Wistar rats (strain Bor: WISW (SPF Cpb): from
Winkelmann, Borchen) were divided into four study groups (25 of
each 'sex/dose group) and given terbuconazole weekly in the diet
at 0, 100, 300 and 1000 ppm (control,LDT, MDT, HDT, respectively)
throughout the study, including mating period, gestation and pup
lactation (total exposure period of approximately 40 weeks).
Specific exposure periods for individual study sections are given
‘in appended methods. : ~

2. Experimental Plan (see methods for time se_quénce, p. 19)

Each FO female was housed singly until about 17 weeks of age and
then mated with one male. Rats (1 female/l male) were kept in
one cage during the mating period with the date of insemination
determined by vaginal smears or the presence of vaginal plugs.
The calculation of the gestation period was based upon the date
of sperm finding, as day 0 of gestation. Five days after birth,
the litters were reduced, if necessary, to 8 animals. Animals
for further treatment were randomly selected. Pups in the Fla
generation (and F2a) were reared and then sacrificed at four
weeks. After two week waiting periods, the FO parental animals
were mated a second time. The Flb pups were kept and reared for
four weeks, like the pups from the first mating, and then .
separated from the dams. . Four week old F1B (Flb) pups were
selected for further treatment and matings.

- After reaching an-  average age of 100 days, F1B parental first
matings were performed (20 day period) with a 3 week gestation
period. F2a pups were kept for a 6 week period and a second
mating and gestation period was observed (F2b; 6 weeks duration).
Males in the FO and F1B generations were sacrificed after the
last mating. F2b pups were reared up to three weeks of age and
then sacrificed. Note: FO rats which had not been fertilized
twice were additionally mated with fertile males in the same
group and the resulting generation was termed F1C (pg. 16), a
somewhat misleading term since all rats must be remated after the
first pregnancy anywvay. These rematings gave no significant
additional data.

3. Necropsy of Adults and Pups

The rats which died or sacrificed moribund during the study were
dissected and grossly examined. All the FO and F1B parents were
sacrificed about one to three weeks after the pups were weaned,
dissected and grossly examined. @ The brain, pituitary, liver,
kidney, adrenals, testicles, epididymis, seminal vesicle,
prostate, ovaries, uterus, vagina, spleen, mammary glands
(females only) and organs with gross alterations were fixed.

e
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FlB.yarontl' livers, spleens, kidneys, adrenals and testicles or
ovaries (pairwise) were weighed.

At an age of about 4 weeks, all the F1B which had not been
selected, and all the F2B pups (age 3 weeks) were sacrificed and
grossly examined with special attention paid to the reproductive -
organs. The pups which died were not necropsied since they were
autolytic and/or could not be appraised due to cannibalism.

.4. Bone examination of F1B rats

The right rear femur of all FlB male rats were removed after
necropsy and measured for length and diameter at the  thinnest
point. The bone was fixed in 10% formaldehyde. No reason for
examination of only male femurs was given.

5. Statistics

Arithmetic group means, standard deviations and upper and lower
confidence limits were determined. The test collective, values
were compared with the controls by the U test of Mann and Whitney
and Wilcoxon. For indices (formed from magnitudes) the
confidence limits were calculated by Clopper and Pearson's
method.

Test collective indices were compared with controls by‘Fisher's
Exact test (significance of p<0.5 or 0.01). Random lists were
produced with the aid of a Subprogram Randu from IBM.

RESULIS:
1. Mortality/clinical signs -

Five females died or were sacrificed moribund during the test
period (2 fenmales/0 ppa (#s 38, 40+), after first mating; 1
female/1000 ppm (#185), after second mating; 1 female/0 ppm
(#237+), during lactation, F2A generation; 1 female/1000 ppm
(#387), after birth of F2b pups). These were not dose-related
effects.

' A'sunnary of the major clinical signs is presented below:

"'l'tct
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CLINICAL SIGN*:; | 0 ppm 100 ppm 300 ppm 1000 ppm

, B £ m £ m £ m _£
Loss of hair A 55 123 0 92 24 81 21 196
Inflammation/changes ] 2 3 o0 0 0 19 0
of the eye
E1B adults
Loss of hair 22 39 0 35 39 63 36 72
Inflammation/changes o 15 o 9 0 0 (o] 0
of the eye ' )
Ill/bad condition 3 1 1 o 0 0 8 0

* total number of observations reported

There was a general increase in the reported incidence of
toxicity signs at the high dose for loss of hair in FO females
(HDT/196 days vs Control/123 days). For inflammation of the
eyes, treated FO males appeared elevated over control values
(HDT/19 vs Control/2) but control females had a greater
incidence then HDT females( control/15 days vz HDT/O days). This
suggests that a treatment related effect for eye inflammation is
questionable. The incidence of loss of hair in F1B females wvas
also increased at the HDT and MDT (HDT/72 days, MDT/63 days vs
Control/39 days) and possibly an increase in the observation of
ill/bad condition for HDT F1B males (HDT/8 days vs Control/3
days) . '

\ 0
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2. Body weights/food consumption data
Mean bo@z_we;ghts for the FO and F1B adults are presented below:
'Week on study 0 ppm

100 ppm 300 ppm 1000 ppm
FO males:

0 92(7)P 92(7) 93(7) 91(7)

1 - 131(8) 129(10) 130(9) 118(9) *

7 351(25) 343(22) 348(24) 327(23) %% °
29 374(23) 370(26) 370(25) 354 (26) **
34 380(24) 381(25) 380(25) 364(25) »*
FO females: ‘

0 88(5) 89(5) 90(6) 89(6)

1 110(6) 111(8) 111(7) 104 (7) %*
17 ‘206(14) 208(17) 206(16) 196 (17) *
ded 218(15) 223(17) 219(18) 208 (17)*
d20 284 (24) 282(33) 288 (36) 263(35) ¢
29 223(15) 224 (19) 222(19) 209(20) *
deé 234(17) 240(22) 233(21) - 218(23) *
d20 311(34) 293(37) 286 (46) 284 (41)*
34 263(15) 255(25) ‘249 (25) 233(25) #»

F1lB males: '
5 97(11) 92(12) 99(12) 82(16) *#
14 317(36) 317(35) 321(27) 286(32) #aw
27 390(38) 388(36) - 381(32) 352(41) **
31 390(35) 391(36) 390(34) 356(42) **
F1B females:

5 86(7) 83(8) .89(7) 75(14) *#
14 192(14) 192(16) 195(13) 180(17) »*
dé 211(18) 214(16) 216(15) 199(19)*
d20 278(33) 286(31) 290(26) 265(32)
27 219(15) 222(17) 224(14) 206 (17) *»
deé 238(20) 237(17) 243(16) 223(19)*
d20 298(35) 302(45) 314(36) 278(32) %
32 247 (28) 242(18) 244 (17) 225(20) *»

2 d = days after female inbcninafion: b pean in grams (standard
deviation) (data taken from pp. 53-58 of report)

Mean body weights were consistently depressed in both male and
female adult rats exposed to tebuconazole at 1000 ppm prior to
mating, after mating, during 1lactation and following the
lactation period in both the FO and F1B parental generations.
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: SQmmary food consumption data (g/animal/day) are presented below:

g§f§5f22§§§§fgl 0 ppm 100 ppm 300 ppm 1000 ppm
1 15.09/13.54 15.07/13.73 14.89/14.23 13.73/13.21
5 20.16/14.80 19.28/15.18 21.27/15.15 19.18/14.98
10 21.23/15.43 20.77/16.41 21.57/16.04 20.93/16.42
17 21.15/16.08 19.95/20.76 19.60/22.10 19.17/16.27
Entire period 21/15 20/16 20/16 19/16
(W1-W17)
6 16.98/15.81 16.41/14.54 16.04/13.19 14.83/13.33
10 25.00/18.47 24.46/19.31 25.39/20.31 23.94/18.75
15 © 24.58/18.90 23.38/17.3i 24.70/18.37 22.23/15.99
Entire period 24/19 24/18 24/19 22/17
(W6-W15) _

(food data up to first mating; FO = pgs. 78, 79; F1B = p. 122)

No statististically significant effects upon food consumption
were observed in either parental generation prior to mating.
However, there was a small, generally consistent, depression
observed in the 1000 ppm males and/or females of both the F0 and
F1B parents over the entire measurement period (FO: males/10%;
F1B: males/8% females/11%) as compared to the respective
controls. : .

3. Reproductive indices

A summary table of reproductive indices is presented below.

The fertility index ranged from 75% to 96% and fluctuated
considerably but did not appear to be a dose-related effect in
either the Fo0 or F1B generations. The insemination index,
gestation index or mean gestation period wvere not different among
the dose groups in either generation. There were statistically
significant depressions in the viability index of the FO
generations in the Fla males at 100 and 1000 ppm ( 90.3%, 88.1%,
- respectively vs 98.5%/control) and in the lactation index male
and/or females of Fla or Flb animals at 100 and 1000 ppm (Flb:
76.1%/females vs 90.9% control; Fla, Flb, resp.: 86.3%, 80.3% vs
95.2%, 90.9%/controls). However, in the F1B generation, neither
the F2a or F2b litters were affected in a compound-related

manner.
\ @2



FO_generations ,
Dose: _ - - 0 ppm 100 ppm 300 ppm 1000 ppm
Parameters Fla Flb Fla Flb Fla Fib Fla Flb
# fenmales 25 23 25 25 25 25 25 25
insemination index 100 100 96.0 92.0 100 96.0 96.0 192.0
gestation index 100 100 100 94.4 100 100 90.5 95.5
gesta. period(d) 22.3 22.0 22.2 21.9 22.3 22.2 22.3 22.1
fertility index 88.0 95.7 75.0 78.3 88.0 75.0 87.5 95.7
viability index 98.5 94.5 90.3** 89.4 95.2 94.2 88.1** 88.5
lactation index 85.2 90.9 88.9 76.1%%91.1 98.2* 86.3% 80.3*
# viable ltrs 22 22" 17 17 18 18 19 21
# nonviable ltrs 0 0 1 1 0 0 2 1
F1B generations
Dose:

0 ppm 100 ppm 300 ppm 1000 ppnm
Parameters F2a Fob Faa F2b F2a F2b F2a F2b
# females 25 24 25 25 25 25 25 25
insemination index 100 100 100 100 96.0 100 100 100
gestation index 100 91.3 .100 100 100 100 100 100
gesta. period(d) 22.3 22.1 22.0 21.7 22.1 21.7 22.0 22.1
fertility index 96.0 95.8 96.0 84.0 95.8 92.0 92.0 84.0
viability index 98.0 91.7 99.6 96.0 97.7 98.9%% 96.6 91.1
lactation index 98.4 97.3 99.5 97.0 99.5 97.2 97.2 97.9
# viable ltrs 24 21 24 21 23 23 23 21
# nonviable ltrs (1] 2 o o 0 0 0 0
(Definitions of parameters:

Fertility index

Gestation index

viability index
Lactation 1n§cx

number of mated females _
number of pregnant females
number pups born alive

number of live pups after 4 weeks x 100
number of live pups after 5 days after
reduction

Insemination index =

number paired females
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4. Neonatal indices (from pp. 60-63, 70-73 of report)

FO: Fla __ _
Dose:

total #
# dead
#/litter(do)

#/litter(5DBR) -

#/litter (S5DAR)
#/1litter(Wk 1)
#/litter(Wk 4)
$ males

Pup wt. (birth)
Pup wt. (5DBR)

Pup wt. (SDAR)

Pup wt. (Wk 1)
Pup wt. (WK 4)

EQ: Flb

total #
# dead
#/1litter(d40)
#/1litter (SDBR)
#/1itter(5DAR)
#/litter(Wk 1)
#/litter(Wk 4)
% males

Pup wt. (birth)
Pup wt. (S5DBR)
Pup wt.(5DAR)
Pup wt. (Wk 1)
Pup wt.

E1B: F2a

total §

# dead
#/littexr(do)
#/1itter(SDER)
#/1itter(SDAR)
$/litter(Wwk 1)
#/litter(Wk 4)
$ males

Pup wt. (birth)
Pup wt. (SDBR)
Pup wt. (SDAR)
Pup wt. (Wk 1)
Pup wt. (Wk 4)

(Wk 4)

"o ppm

204

5
9.0(1.7)
8.9(0.8)
7.6(0.7)
7.4(1.3)
7.2(1.8)

48

6.0(0.5)
10.2(1.2)
10.4(1.2)
12.6(1.9)
54.1(5.1)

210

9
9.1(2.1)
8.6(2.3)

 7.5(1.0)

7.4(1.0)
6.8(1.7)
50
5.7(0.5)
9.3(1.2)
9.4(1.2)

12.7(1.6)
58.7(10.1) 58.6(8.6)

255

3
10.5(2.0)
10.3(1.9)
7.9(0.6)
7.8(0.6)
7.7(0.7)

48
5.9(0.6)
9.9(1.5)
10.1(1.5)

- 12.7(1.9)

56.0(6.1)

[RH

100 ppm 300 ppm
186 225
0 16
10.3(2.9)* 9.5(2.8)
9.3(2.7) 9.0(3.1)
7.5(1.7) 7.2(1.9)
7.4(1.7) 6.9(2.2)
6.7(2.4) 6.5(2.2)
51 47 ~
5.7(0.5)* 5.8(0.6)
9.4(1.0) 9.8(1.5)
9.6(1.0) 10.0(1.4)
12.4(1.6) 13.2(2.2)
53.7(5.3) 56.6(7.5)
159 151
8 12
8.4(3.6) 7.7(3.4)
7.5(3.3) 7.3(3.5)
6.5(2.3) 6.3(2.5)
6.1(2.6) 6.3(2.5)
4.9(2.9)* 6.2(2.5)
49 47
5.6(0.7) 5.7(0.6)
8.5(1.6) 10.2(1.9)
8.5(1.6) 10.3(1.9)
'11.2(2.6) 13.6(2.1)
60.2(8.8)
271 261
3 3
11.2(1.0) 11.2(2.1)
11.1(1.0) 11.0(2.1)
8.0(0.0) 7.9(0.3)
8.0(0.0) 7.9(0.3)
8.0(0.2) 7.9(0.3)
45 49
5.5(0.3)** 5.7(0.5)
9.3(0.8) 9.6(1.2)
9.4(0.8)* 9.7(1.2)
12.1(1.3) 12.6(1.9)
56.4(4.2) 56.4(5.6)

1000 ppm

177
17
.6(3.4)
.7(3.7)
.9(3.0)
.8(3.1)
.1(3.3)
51
.6(0.4)*
c0(1.4) %%
L0(1.4) %
L7(2.2) #
.8(8.0) %

[+ 3 ]

~NowwWn (¢ " Y

>

160
12
.7(3.3) %
.0(3.7)*
4.9(3.0) %
4.3(3.0)%»
51
5.6(0.8)
8.9(1.9)
8.8(1.9)
11.4(2.7)*
52.4(8.8)

(VN

239
4
10.2(1.5)
9.9(1.4)
7.9(0.5)
7.8(0.5)
7.7(0.8)
49
5.3(0.3)**
8.1(1.0)**
8.1(0.9) **
10.3(1.2) *»
43.7(5.0) »n



. -

(continued from previous page

F1B: F2b

Dose: 0 ppm 100 ppm 300 ppm 1000 ppn

total # 214 253 273 : 213

# dead 8 5 1 10

#/1litter(dO) 9.0(3.9) 11.8(2.3)%** 11.4(2.4)* 9.7(3.3)

#/litter (SDBR) 8.2(4.0) 11.3(2.0)** 11.3(2.4)** 8.8(3.9)

#/1litter (SDAR) 6.5(2.7) 7.9(0.7) 7.9(0.6) 6.8(2.5)

#/litter(Wk 1) 6.5(2.8) 7.9(0.7) 7.9(0.6) "6.8(2.5)

#/litter(Wk 4) 6.3(2.9) 7.6(1.2) 7.7(0.7) 6.7(2.5)

% males ‘ 45 43 50 . 51

Pup wt. (birth) 5.7(0.6) 5.7(0.3) 5.7(0.4) 5.3(0.5)*

Pup wt. (5DBR) 9.2(1.5) 9.1(0.9) 9.4(1.1) 8.4(2.7)**

Pup wt. (5DAR) 9.3(1.5) 9.3(0.8) 9.7(1.2) 8.5(2.6)**

Pup wt. (Wk 1) 12.6(2.0) 12.0(1.3) 12.6(1.7) 10.0(1.1) *=*
. Pup wt. (Wk 3) 36.0(4.2) 36.8(4.2) 38.1(3.0) 30.5(3.4) %=

5 DBR = day 5, before reduction; 5 = DAR, after reduction; wk =
week after birth S '

Summary tables of neonatal indices are presented above. ‘
There was a significant number of dead fetuses observed in the
mid and high dose groups of the Fla litter as compared to the
controls (5/control vs 16 or 17, respectively) as well as a
smaller increase in both dose groups in the Flb littering group
(9/control vs 12/MDT, 12/HDT). No consistent increase in number
of dead fetuses was observed in the F1B generation. A
statistically significant decrease in the mean number
fetuses/litter at birth through week four of lactation was
observed in both litters of the FO generation at the HDT (e.g.,
at week four, statistically significant decrease: 5.1/dam vs
7.2/dam, Fla; 4.3/dam vs 6.8/dam, Flb) as compared to the control
values. However, this was not observed in either the F2a or F2b .
litters of the F1B generation either at birth or at the end of
the lactation period. This significant decrease was observed
only after the reduction (day 5) in the Fla pup but both before
and after culling of Flb pups suggesting fetal toxicity at
parturition with continued fetal toxicity through weaning.
Neonatal weights from birth through weeks 3 or 4 of lactation
were consistently and statistically significantly depressed

in both the PO and F1B generations in all littering groups

(Fla, PFi1b, PF2a, P2b) at the HDT and is considered to be a
compound-related effect.
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5. Gross~nccropsy/histopathology
a. Gross necropsy

No apparent compound-related grossj changes were observed in
parental animals.

b. Histopathology

Selected histopathology findings are presented below (taken from
pages 241C-243C):

Oorgan/Finding -
O ppm 100 ppm 300 ppm 1000 ppm

FO _adults o £ m £ m £ mn £
KIDNEYS: # exam. 25 24 25 25 25 25 25 25
-lymphoid c. infiltr. 2 3 9 7 4 7 12 4
-tubular atrophy 18 6 17 10 24 9 21 9.
TESTES: # exan. 25 25 : 25 25
-tubular atrophy - 1 2 2
-Leydig c. hyperplasia - - 1 -
OVARIES: # exam. 25 - 25 25 - 25
-cysts(s) 2 4 5 3
SPLEEN: # exam. 24 24 25 25 25 25 24 25
-hemosiderosis 22 23 25 24 25 25 24 25
~hemopoiesis 10 8 14 10 8 14 17 S
F1B .adults 2 £ n £ m £ n £
KIDNEYS: # exanm. 25 25 25 25 25 25 25 25
-tubular atrophy 20 5 21 10 18 5 20 7
OVARIES: # exam. 24 25 25 25
-cysts(s) 1l 2 1 : 3
SPLEEN: # exanm. 25 25 25 25 25 25 25 25
-hemosiderosis . - 1 - - - = - 9
HEMOSIDEROSIS (SEVERITY) ' | -

. O ppm 100 ppm 300 ppm 1000 ppm
FO ADULTS AL n £ n £ n £
-grade 2 9 11 10 7 7 5 3 0
-grade 3 13 11 15 14 17 14 21 6
-grade 4 , o 1 o 3 o 4 0 19
F1B ADULTS
-grade 3 : 0 1 o 9

|86
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There appears to be a possible elevation in the finding of
lymphoid cell infiltration in FO males in the HDT (12 vs
g/control) but this was not observed in F1B males. An increase
in tubuldf atrophy was apparent in F1B males at the HDT (20 vs

5/control) but not in FO males. These findings are therefore
discounted.

Hemosiderosis of the spleen appears to be a compound-related
toxicity. The incidence in FO males and females is close to 100%
but confined to only the control and HDT females of the F1B
generation at a much lower incidence rate. However, from
examination of the severity (grade) of the lesions it is evident
that HDT FO females (grade 4: 19 vs 1l/control) and HDT Fi1B
females (grade 3: 9 vs 1l/control) had elevated findings as
compared to controls.

6.‘”0rgan weights(mg) /organ-to-body-weight ratios (mg/100 gm)

Selected organ weights/organ-to-body-weight ratios for Fi1B
adults are presented below: :

F1B males 0 ppm 100 ppm 300 ppm 1000 ppm
Body wt. (gm) 390 391 390 3564%
Liver 13694/3512 13898/3546 12613/3230%% 120714+/3383
Kidney 2391/613  2360/603* 2408/617 2144%4/604
Adrenal 44/11 42/11  40/10% 39%/11
Testes 38047978  3879/996  3793/974 3729/1057 %+
FlB females

Body wt. (gm) 237 238 241 224+
Liver 9402/3960 9485/3988 992374110  9196/4110
Kidney 1576/666 1554/652 1612/667 14584/651
Ovaries 147/62  149/63 155/64 146/65

*, #%* gtatistically significantly different from controls
(p<0.05, 0.01, respectively) ‘

Mean liver weights (mg)and liver to body weight ratios (%) were
decreased in F1B males but not females at the mid and high dose
" levels, respectively (e.g., males: mid, 12613/3230** vs control,
13694/3512; females: high, 9196/4110 vs control, 9402/3960;
P<0.01). Kidney weights as well as organ to body weight ratios
were also somewhat lower at the HDT as compared to the controls

(€1
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in both male and female rats (absolute weights statistically
significant, e.g., . males: mid, 2144**/604 vs 2391/613). No
consistent findings were evident for male adrenals or testes.
Female ovary weights were not altered.

7. Bone examination

; fummary data table of right femurs from F1B males is presented
elow:

Dose (ppm) length (cm) diameter (mm)
0 3.65 4.38
100 ‘ 3.64 . 4.55
300 3.62 4.46
1000 3.59 4.50

. There was no effect of terbuconazole on bone growth of the right
femurs from F1B males. ‘

SUMMARY/CONCLUSIONS:
Administration of terbuconazole continuously in the diet of male
- and female Wistar rats at 0, 100, 300 and 1000 ppm prior to
mating, during mating and gestation and lactation produced
evidence of parental toxicity, primarily at the high dosage
level. There was an increase in the incidence of hair loss in
MDT and HDT females (FO, F1B). Mean body weights were depressed
in both HDT males and females of both generations and were
associated with a small depression in food consumption
(primarily in females). HDT females of both generations had an
increase in the severity of hemosiderosis of the spleen.

Absolute and relative liver and kidney weights were depressed in
F1B (primarily HDT) males and/or females.

Inconsistent reproductive effects were observed between the FO
and F1B generations. In the FO0 generation, there was a
statistically significant decrease in fetal viability based upon
a decrease in the mean viability index at 100 and 1000 ppm in Fla
males and in the lactation index of male and/or females of Fla
and F1b litters at 100 or 1000 ppm. No alteration was observed

in the FiB litters. This was reflected in the FO litters by the

decrease in the mean pup counts/litter observed in both Fla and
Flb at birth through the end of weaning. No such findings were
reported for the P1B litters. These findings may be accounted in
part by the considerable variability in the fertility rate
observed in the FO generation. It may also be a result of
acclimation of the parental animals to the toxicant (long-term
stimulation of liver microsomal enzymes resulting in accelerated -
detoxification patterns in the F1B litters; terbuconazole is
known to stimulate increased liver microsoma metabolism).

|



A consistent, .statistically significant depression in neonatal

" waights from birth through lactation (week 3 or 4) was observed
in all littering groups of FO and F1B at the HDT. This is
considered an unequivocal compound-related effect upon the pups
which may be a post-natal expression of reproductive toxicity -
(retarded neonatal growth) since it is seen at birth and
continues onward through the weaning period. However, it should
be noted that there was no indication of growth retardation based
upon bone formation in the right femurs of F1B males.

(e
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l-Liners for Developmental Toxicity Studies (Analogues).

Appendix 10.

L Y8900
Asejuaws yddng

-+ £00200
iU

158900
AJeiuawr ddns

£00200
unwiULl

€00200
T

[}

££5100
iU

00t Pt ‘0g ‘ol ‘g ruredys uedejewty =_. Pa1531 $]13Aa7] " )2A3) asop

63/6w 0§ Yy 1e PaAsasqo sem A)12ixo) jejuawdojaasp oN dnoab 63/6w

001 3y} Ul Suo131dJios3d 1B13) §O S3QUNU BY) UL ISEIUIUL Jued|jluBls
Ajjeatasiiels e uo paseq aJje SanjeA asayy ~63/6w gof = 131
yesuswdo)anad ‘Bx/6w gg= TION 1eluowdoyanaq °13A3) 6x/Bu goL 243 3w
(10°0 >d) 3UEILJIUGLS A)1ED1ISIILIS JOU IJ3M SISEIIIIP ISaY) 3)iyn “dnoub
B3/6w 0§ ayy ul poitsad jeuoilelsab as1IUd ay) Joj os)e pue poisad
Juawleads ayl Gutunp uleb JYB1aM UEIW Ul ISEIIIIP pIYJew B Uo paseq

aJe sanjeA csayy -6y/Bw gf = 131 Jeusdlen ‘6y/6w gL = 1ION 1eUIIIBH

8x/6W oG ‘Gl ‘S = PIISI) 319A97

-(1GH) 63/6W 0G < JION 1eUIIIEN “(104)6%/6w 0 < TION d1uaBoresay

. ~aBvaeB Aq Bx/0w 06
pue of ‘0l ‘0 UIBJIS @S-G Ul PIIS3] S)IAIT ")13A) asop By/Bw of W
1@ PIAIISYO samM A31D1X0) |eIUd0IAP ON ° SISNII} ISIY Ul

POAJISGO 0S¥ SEM SJIpPWIq AJBULIN PIPUIISIP UL 358a40ul (50°0> d) Jued
-131uB1s A)1E313813038 ¥ © Swep pajeasy Bx/0m 06 SYI Wosj SISNII Uy

* sqis BIINa A))R103dse ‘sSqua jewsouqe Ui ISRIINUE (50°0 < d) VeI
-tulis A118213513038 @ UO PISIq IIw SINIBA asayy ° By/0w 0§ = 131

122uawdo)2A2g ¢ O%/Bw Of = JION 19IUWdD 194G © dnoJB JuSWINILy B3/0w

0F Y3 UL PIAIISGo SER A1DIX0] JeUsIIeW Off ° dnosBd siy) U} punoj 08

-19 sem su0|3dJOSIJ U3 23¥) UL ISPIIIUL JURILIUBiS A)1e011813e38

-Uou ¥ ° suep 8%/08 04 Y3 3o poisad Buisop 'ay3 Bulsnp uleB JyBian

Apoq Ul 35RIIP (5070 > d) IUEILSIUBIS AJ)EI1181101S ¥ U0 PIsSE] 3.

SINIEA asaYl - By/Bw 0§ = 137 RUIIINN * B8y/6u O = TION JEUIIIUN

fw/Be 99°¢iL
‘0 = PIISIY S|3AIY "SAEp 0f J0J (PIISIY 1IAI) ISIYBIK)
cJy9/qu/by 99 ELL < 130N dtusboleddy

'2°¢5 ‘s0°91L
"SJY 9/gw/Bu 99 §1LL < TION YBUIIIEN

*Aep/B%/Ba 001 ‘SZ ‘Of ‘0L ‘0 = PI1saY S)aAd)
(dmjed 34212) By/6w ¢4 = 131 21uabolesa)
Bx/Bm 0¢ = JION d1udBolesay

Bx/0w Of = 7131 JeUsa3EN  “By/Bw 0L = TION JEUJIIIEN

(uiet 3yBion jeusaiew Jo uoissasdop
*Aep/6%/Ba €2 = 131 I1X0) JWUIIIEN
TI0N 21X0) JeUSIEN  “(S3Ivd 1531D)
*Aep/By/Bu 0§ = 130N diudBoIwaa]

J0/pus A3LAL3OW JOJ0W PIseISIuL)
Aep/Gy/6m 0] =
Aep/63/Bm 00 = 131 21UIB0INID)

*(uieB JyBian pIswasdag) -

169752

269982

6950.0
045040

XS"£6 uUol3)Aeg

*Yo2] UoI}ANg

X2°£6 Loie)Avg
*429) UoIe)Avg
vojs 3 Jouydwes)

-l %S0 Ul Yoo UoINAug

268 WoeL UoIejAsg

28/12/% '9E4£-00€1
49D oL Jng 113Ul 9V Jaleg

1qaes  1satdads
Apmis A1121%0) (e3uaudo )aAaQ
(A)g-¢9

91/05/8 ‘1629
[wso ...3 dnj °31318Uf 9V JIAeg

3qyes  :sejdads
Apnig A3j3ivo) ejuswdo)aasg
(Ds-0

;/18/8 ‘s-uu

38 :sejdeds
Apnys >u.2.8~ 193uawdo j9Aeg
(e)g-€0

. 92/0£/8 ‘0629
| L] .noh dng *3138U1 9y JAeg
Jes  csdydads

Apnis A1194X01 18IUWGO |8AE
(e)g-£0

9L/L2/R 19629
wien °x0f Jnj *313su] SV Jedeg
b X .u..ul_m

Apmis A3jojxro) Je3ummio)eARg
- (e)g-£R

18/51L/E 2y10E-189%V
s :sajdeds

G:uu A3ga1x0) ejusEdo)sasg
(w)g-10

........ g g g PR R U

#1NW000
/3avy9340)
1

I} o)
Xo1

¥y 3ova

S1INS3Y

16/80/11 SQ3IRIY¥d ISVT IV14

‘ SYINITIANO

. @0VS/aan/s3aaIoIisad 40 FOIAI0
XONIOY NOILDALO¥d TVINIWNOUIANA

/NO1SS30V

XOo&X

VINIIW

‘g°n

NOTAVLID

auoueINg- 1AYIMIP-£ ' § - [AXOUSYd-010142-9] - | - [L - 14028441 -9°2° 11 -1 -VVZ9R “ON WIHIXOL

(uojetieq)

NOJIHIAVIVL

*IBUL YIIRRSIY ISINPIN

c!.-.. feAjun nRmyIEN IS

\q L



£95900
Asejuaws yddng

. 199000
AJwjusme yddng

*sdnd juawieasy wdd gg Jo AUR UL SUOIIEWIO) oW JO 3N YIJIG ‘A1) 1qQeiA JO
JZ18 J33I1] UL PIAIISTO JUNINEIL] OF PII]II 3G PINOI YOIYN 5139532

ON °SIN |SU013IN] T IN YIhq ul  3san sdnd 23 Jo) (G0°0>d) SUOLINP
-2 Jued1jIuBls JaY10 “(10°0 > d 119) 0Z-S SAED Jos A3111GeIA Pednpo.
7 °G-0 SAUP J0j A111IQUIA PIINPIJ ‘718 U3311) PIINPIL ST PUNO) SITD

-2} 51p JUed131uBls A)19213511938 ‘dnoJB 3sop yBiy S|yl jo wind 23 vl

usow ,sdnd |4 wdd gogL Ul SUOLITINPII (1070 > d) IWILLuBis A)jea))
-811918 UO PasSwq JJ® SINIEA asayl wdd 00gi :1307 3A}3nposday

wdd 0G 130N 2A13onposdey  “dnoJB awes

JO S|UWds 04 JO “SIN AJEAO A{IV]IL § IIN)OSGY PISWIIOU] *dNOJB

00S Ul Sajeway |3 Joj “Im Apog jo  UOLIINPIL) wid O > TION I1WIsAS

Suisop aj0yn 3y} Bulunp JeiJdlew 1533 Yl jo A11)iqe1s ay) Buipaubal wyep
JO UOISSINGNS AJ01J835118S Uodn WwLUIN 03 pIpRiBdn 3q Avw Apnis siy)
“(s1iqqes paleuiwesul A1)1912151340 YaIng LedLJawy

!g1-9 Aup :aBearB (wi0) Aep/By/Bw 2| pue ‘gg ‘QZ ‘0 :pIISIY 313N}
*sabusjeyd Jogtsdisod pue

‘sn1e) Joraaisod ‘FVIGRUIILS YIG pue ‘puZ ‘18| JO UO)IEIL LS80 239)dwod
-Ug ‘SUGC)INEIOS JOW RIIUID/SIYIIE 1RIGIIIIA JEPNRD ‘Bqid w4 ‘s)ie)

Apoq 1¥19) 2193 UY ISEIIIIWP 10N Y 1T 83335)d 1 IUIwi0 )N JIYI0
*83882204d snoulds JenBasusy jo pue

‘satueyeyd JoyJsazsod ‘saBueieyd Jotsajue ‘sagnd 21A19d JO UO;3IBI1) )80
232)dwoduy JO SINIPIIUY UY SISEIIOUL (10N T 1GN) PIIR)aI-IS0p UO paseq
p/6%/6w 05 = 1307 193usmdoaAdd " (147) Aep/By/Bw 02 = 130N J9IUSNd0)IAR0
*(0L-9 Awp ‘w8 0g) sso} JySIaIN Apoq jsuiBiew B uo PISEq

‘(1) p/B%/Bw 0Zi = 1307 1RULIEN " (L1OM) Aep/B)/Dw G = 130N BUIIIEY

*eIep 43131] Y} 40 uoileIndwos pue pojlad

BuISSIW/AIRILIEIPNS JO °PIUL U} 33883J0U; ‘JyBi1an (ejua0e|d pus JyBian |

9.0

10-299%1y

79092 |

%9°26 U019)Aeg

, . .
un.z..ﬁz.a.l_i..;

¥8/0¢/S £0250081

wIsD *NOL MY *3JINU] 9V Jedeg

303 :s8)3eds

uojjeseues 2-uoy3anposdey
.y

REE)

06/22/% 6%i001M
s8)iojuioqe) S8} N
3qqes  :sejdeds
Apmis A3jajxo) Yejuswdosasg -
(-9

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

s dovd

s1nNs3Y

"~ /NOISS3IIV

NOLAVLDD

16/80/11 :QIINTNd 1SVT 314 UoURING- AYIWEP-§* € - [ANOUOYD 001 -] - | - [ -1A0TR 111 -9°2° L] -1 -¥VZ9Q “ON MIHINOL

- SYANITANO

aovs/aan/saqroiisdd 40 IDIAIO0
AONAOY NOILOALO¥A 'TVININNOWIANA

XOo&

80

(uoyetied)

NOJFWIAVIYL



A

9L/5L/6 2559
W99 "¥ol JnJ "I1ISUL DY JIAeg
2 31qqud  :saioads
500200 . Pez-Imeaag
Wity BX/6W 052 ‘05 ‘0 = P31S31 $13A31  "(1GH) B3/Bw 052 < T3ON 0692£2 *y33} uolajdeg 2-28

. * dVS paseaJou]
*UO|3ONPUl JRWOSOUD W PASBALIa] “N)OA Uigo)Boway 1208
pue Junod JgY ‘1143016WRY PIseasdIdp sem wdd gpy2 18 pIalou osy Sop :s9iaads
500200 “Ait1iqezejed o1 paingiiile senm wdd goy2 38 Lol3IdNSUOD Foan ¢| -Buipaay
WU pooj pue uteb jySiam Apoq paseassaq  “(iow) wdd 00%2 < TION 069252 Y293 uol)Avg (@r-28
92/11 ‘egyg
. |wsa9 w0y any c31tasul 9V Jakeg
*A31y)iqezejed o3 painqiJyle 3vd IS910ads
500200 sen wdd 0pZ 3¢ Uo1IduNsuod pooj pue uteB JyBiam Apoq paseatdag Yyiuow ¢-Buipaay
Uiy wdd ooz ‘008 ‘002 ‘05 ‘0 = P93S31 $)3A3  “(LOH) wdd 0002 < TION 06%252 4233 uo3ajAeg (e)1-28

*S421311 qZ4 ul suolsa) jedibojoisty oN "poitad uoilelde) pUCIIs

ul (udd gpg) paseasdap sem sdnd jo uref jySiam ‘(wdd Qpf)

PaIp 3)0Wa) Q) :UOL3IBIAB 24 “(uwdd gpg) SIFIIL) puodIas

ul paseasdap sem uteb 1yblap -Buijew puodas uxdd gg ul pue

‘(wdd 0ogL) Burlew (02/0) puodas pue (0Z/L) IS} UL paseEaLdIap

¥aput A31)13494 “paseasdsp sem (wdd gogl) Sajewsy pue

sa1ew jo SIY61am Apog -®(wounaudoysuouq jo paip (wdd 008l

‘06 ‘1043u03) sajew ¢ pus ‘(wdd gg) ajewey aup :uollesauadb L4

*Buijew 31SJt4 Ul (Y0L) PISE2II9p SBM

sdnd jo uieB JyBlam ‘(Builew X8 /2) PuodIS pue (X1°Z2) ISJi}

uy paseaJsoaop sem (wdd pogL) sdnd jo jBALAINS ‘uo)lvlde) Bulang

“fuglew puodas 3 31SJ13 ul (wdd gogl) PIse’ddadp zis J93It1  “(udd QoBL)

Buijew puoJ3s Ul PasEaIIIP Xapul A31)13493 “(wdd gogL) SIjewRy ul

paseasdap JyStam Apog “(wdd 0OF) PaIp 1ewd} O  UOLIRIUIB 04

wdd 0081l ‘00§ ‘0S ‘0 = Pa1Sal S)1aAdY ‘(LIS JIIIL| PaIseasdag
A3111349) paseasoag) cwdd gogL = 131 aALIdNposday 6L/2L/y 21628
+ 569900 wdd gog = 130N IALIonposday *(asueutoy sad uoilelow WD °XO) JNJ “I1I8Ul HY J3Aeg
AJeiyaue (ddng paseasoap’uieb 1ybian Apoq paseaJsaap) wdd gogl = 131 JBUIIINN 899120 304 :saideds
© . 800200 wdd g0g = 130N leusalew  “(uteb JySiam dnd £19660 , ) U0138.3U98 ¢-uot3anpoiday
L U] paseasdsp) wdd pog = 1371 I1X030124 ‘wdd 0§ = 130N 2tX030324 219660 S2/20091 Yo wo3IjAeg ”-£8

sinpdnoos 1 S1INS3Y ‘ “ON aIaN Wi NOLLVLID
/NO1SS320V

/3avd3w0d w0l

9 JONd

16/80/11 $QIINT¥d LSVT 3114 auoueING- 1A IAIP-¢ '€ - [Axoudyd-0401yo-91-{ - [| - JA0zZe 1L -9 2 L1 -1 -¥YV298 “ON WIHIXOL

SYANITANO XOIL
€0V8/aaH/83dI01IL8dd 40 FOIAIO
XONIOVY NOILDALOUd TUINIRNOUIANI °8°n

(uojetied)
NOJIWIAVYIYUL



5



255500
p118AU]

$69900
Asm3uaws jddns

255500
wwiuiN

241900
$69700
Ut

' 569900
R e L

‘*plLIRAUL 3310 PALJISSELD  SI ApNIS StYd "9J03343YL 6150 9MN

Jo tetiuajod 91uabolesal 3yl SSISSE O I)GRUN IIIN IM SUO)IBUIWEXI
1BJIISIA pue 1219)34S (€134 JOJ BlEp JENPIAIPUL JO UOLESSIWO Y] Se yons
*Apn1s Syl o Builgodas puR JONPUOD YT UL SILIUIIDLISP O Asneddg
"elep  JUAIDLNSULl = TION 1eIUudo 13AIQ
(ute 3yBian Apoq paseasdap) Aep/by/bw gf = 131 jeusdreN
Aep/6x/ta g} = JION 1eUI18H ~Awp/6y/6m 0§ pue ‘0L‘0 - uold
-e3536 Jo GL hJy) 9 Aep WoJj ULIRIIS OF §4:AVE Ul aBuauB AQ Pa3Isd) S13A9) 229820

*(10H) 83/6@ 001 < T1ION 21%0103133

*(10H) 6%/6w 00} < T1I0N 1eUsIeN “(10H) BX/0w 0L < 130N diuaBorwsa}
‘uoile1sab o gL Aep o3 9 Asp wosy By/8w 0L

pus ‘of ‘04 ‘0 - UIWJIs SUBA] Buol °(ERJI O3 aBeAsS Aq paIsal 5)IAd 299120

*$1043U03 03 paJedwod uayn wdd 00y2Z BUIALIII SI 1IN}
Ul 0SY-d W0ay3034A2 Ul pue wid 00YZ PUR 009 BULIALRDS BI1WWI) UY
3Se)AYIIP-N UL SISEIIIUL JuediiuBis pue wdd gpyZ BUIA1IIII S \eW UY
0SY-d Wo4yd03A2 pue ‘asejAyiawep-N Iseieydsoyd augieye Ul sasedsd

-up (50°0 >d) JweIEJIUBLIS 2IIN JJIYL “PIssIsse I3Q J0U PINOT ,
-aBueyd Isayl o UL IuBLS JedtBoloiq Yy ‘wdd gpy2 pue 009 BULALI9III
sajewdy ul pue wdd goyz pue OSi BuIA1I9) SI1ew Ul 8IyBlam Apoq uwow
ul (60"0 >d) SISEIIIIP JUED)JIUBIS IS IIYD YBNOYI IV “131p Y3 Uy wdd
0092 40 ‘009°'0SL 0 S13A9) 3w sBop 2)Bvaq 03 paj; udyw A312ixo3 ueBao
336403 215199ds ou paonpoad 6150 DMN  APMIS Y3 jo SUOEIIPUOD Y JIPUN 09sEL0
*(uyeB JySian Apoq usaw Uy ISEIII9P) (1g1)wdd gL > TION | 229520

"(Sa)euW} JO JIALY Yl U) sewouape J13eday) wdid gpg = 1371 dtuaboorup
‘wdd GZ{ = TION d1uaBodup °(AJISIWayd

poo)q) wdd oS = 137 J1weISAS  ‘edd g2| = 1ION I1wIASAS
*JBAL) Y3 Ul S3)npou 2135w )daadAy Jo I3up LUl
pIseasou] “sewoudpe d131eday JO0 ISEIIUL PIINIII-punodio)
“AI1AL10® §dDS ‘dODS ‘dVS UY ISEIIJUL PIIL)IJ ISOP pue W]
-ruleS JyBiam Apoq paseaJsoP ‘sSIYBLIN JIAL) PISEIIUL ‘SIIAL)
paBimiua ‘S3INpoU JIAL) paseaJsoul  “wdd 0002 .
PUR ‘005 ‘SZL ‘0 - %IM/14D uleaas “4dS Ul PIISIY 819AIT 29110

*Cion) wdd 000z < 130N 21uaBodup

“(1d9S pue 109S PIseasdul) wdd pog = 137 J1WIIsAS

“udd ¢Z1 = 130N d1weIsAs -wdd ppoZ

IR JYBLY AJURISISUOD 3JaM  149S PUS 10DS JO S1IAIY Ay}
"JOAL) Y3 3q Aew ueBio 3aBue) YY) JuYy) IJWIIpuULl SBULPUL
Adsiwey Je3tut)o wdd 0002 PUe ‘005 ‘2L :819A9) asog 89%140

062/602 YIvE
X2°56 (uereg) 6150 HAX

Aypand osdeun 92710091
yajeg (uerdeg) 6150 OM

*Y593 (UeiAug) 6150-9M1

weldeg) XS4 YI9L 6150 N

%X6° %6
ey (ve3leg) 150 SN

W/LL/S 199998
WI9D “XOL N "IN IV JoAvg
193 :s3ydads

Apnis A3131%0] (wIuIwdo9A3g
(e)g-9

. /Lo fesor
wie9 "XOL JNJ "31INV] 9V JeAeg
394 :sejdeds

Apnis A119ixoy @usedo1sAsg
(e)g-£0

¥/017y $0262¢
WISD °¥OL JNJ “JJINUY BY JeAeg
Sop :sejdeds
Jusk 2-Buipesd

(Q)i-£9

A4k

20/61/79 gSgol’
WI99 °XOi 4ng *)|IsU] Y Jedug
: oom  :sayoeds

JUSA 2-34uaBodu0/BuIpesd
(Q)2-£8 pue (v)|-50

2064 ‘60011
W8y "NO) NJ 113U IV Jkeg
303 :seidads

JESA 2-31usb02U0/BUIPed
(9)2-€0 pue (w)| -9

.
llllll P R L R e L L R R L L L L L L T A R Y L T L LT L T T e R L L LY T T Y T

#1000 1VD
/3avep30d o1
]

T 395ud

S1INS3Y "ON Q1Y
’ /NO1SS300V

16/80/11

SYANITINO XO&
40v8/a3an/s3aaId1lsdd 40 FOIAIO0

XONIOY NOILOILOWd ‘INLNANNOYIANA °8°N

WVISUW

NOLIVADD

SQILNINS 1SV 314 uelAeg -v9/0 "ON WINOXOL

(uezfeqg)

TONIRIAVIAL



- 2££500
wwiuIN

062200

608900
~ Asejuawe ddng

) 69900
AJe3uaua )ddns

692800
AJejuawa ddng

155500
piiwAu]

. 06200
609900
Aswyuaws yddng

#1NWNCO0

/3vianod

zZ aosva

i
ol

) *wdd g5 < 130N uo13danposday

(uo13onpas “In Apoq) wdd 005 = 137 Bupidsyio

wdd oL = 130N Buradsyio (saBueyd -In ueBio pue UGEIINP

.24 "am Apoq) wdd 00§ = 137 1eusajen  wdd g0 = TION JRUIRIVN
‘wdd ggg puv 0L ‘02 ‘0 - uteals (qd)-4dS) ASIA UL PIISa) 1IN

“sBuiputy 183191343 YIIN SN}

40 22uUIp1oUY Paseasaul ‘IyBilan Apoq 19135 PIJNPIJ ‘sSO) UOLIeIus|dRlIsod
" +(-2u0d jen3ae 63/6a g71-£Si) B3/6w pg2 = 131 19Iuewdo}aAIQ

“63/6w 0y = 130N 19Iuad0)aAa@ “uoildunsuod pooj pue suied

3yG1am Apoq paseasdaIp) By/6s 0y = 131 1eusleN -6y/0w g = JION YeUJIIEN

-(104) Bx/Bw Q0L < 130N 1WUJIEH
*C100) Bx/6w Q0L < TION diuaBowsa “Bx/Dw o0l Pus ‘0f
‘D) "0 - UIWJIS 211U PURIRIZ  MIN UL IBeARB AQ PIIsal 513A]

‘uLlsS 48@I:19) ..ow_s 8314wy Ul Aep/Bxy/Bw @9 40 §Z 'Sl 'S :sesoq
-Aep/6x/6m ¢ = 131 "ASQ °(IA11WIUII) Aep/By/6w ¢ > 130N 19IUIwdo)3A3Q
*Aep/By/Bm Gl = 137 JusleN “Aep/By/Bw ¢ = JION XOL JEULIINN

*P1)RAU] 240) Paijisse)d S) ADNis Syl *340J349YL 6150 I JO

je13U2310d 31Ua603RII} IY) SSISSE OF I)GEUN IIIN I SUD)IUINEND (BIIISIA
PUS 161919%S U194 JO) RIUP |ENPIAIPUL. JO LOISSIND Y3 S¥ Yons

‘Apnis SiI{) jo Bujlsodas Pue JONPUCD Y)Y UL SIIIUIID P JO INNWINE
*pIssasse aq JOU PINOI 53334}3 IIUABOINIIY pue A31I1X0)

1333 /0AIqea 40} 307 PUv TION Yl "Aep/Gxy/Bu Qf 39 suieB JyBjan

Apoq Ul SI8EAJIIIP JUEILJIUBLS Uo paseq ‘Ajaai3dddsas ‘4Lco AN JO

Bx/0m Of pue g} 3J9M SIWJ UL AJLIINCY JRUIIIGW JO) T30 pue 10N 3L

, "paainbay wiep 1RUOLIIPPE pIUINIIIIP IQ J0U PINOD
Aep/By /0% 0 < 130N )e3uawdo)araq *(uoiidunsuod pooj pus "Ik Apoq
paseasdsp uo paseq) B3/0w 09 = 137 |eusdleN “Bx/Bw Of = 1I0N |SULNIWW

S1INS3Y

SYANITARO

gOV8/aaH/s83aAIOIL8dd A0 FDIAI0
AONIOY NOILOILOUA TVINAWNOVNIANG °*8°0

12%£10

£0-21800%

S0-8£0£0Y

899120

229820

‘ON aIM
/N01SS320V

XOX

10-9B69LY

16/80/11

. 9219-90918 Yee
%5°26 (Uwideg) 6150 9N

X6 4383 umiheg

*Yaey (ue3Aeg) 4150 DY

%S4 “4oeL UsIAng

%X2°S6 (Ue3deg) 6150 DN

UGS P03 ueyieg

- VN

yo/52/1 ‘06K2L 7 LY98
WI8Y °NOL JNJ "I|19U] IV Jedeg
383 :sejouds
uojaeseusl 2-uojlanpoidey
y-19

18792/ 2291%6
T3NS °0) Bujlnmuo) pue “s8y

3jqqua  :sa)dads

Apmis A3124xog Yejueedolsnsg
(9g-g0

00879 %6Y

*Bu3 ‘sJ3ue) *sey UopBu|IUNY
3jqqes  isejdeds

Apnas A3)a1xo) 1e3usedojaaeg
- €9)E-£0

06/9/S IS11001 O 95L00IM
S3}JOI0IOTNT SR IN

304 :seyoeds

Apnis A3jojno) yejuendo)sasg
(9)g-s9

5

¥/ LL/S 199998
w109 “XOL J4nj “I1ISU] IV Jedeg
J0)  :sejdeds

Apnig Aijajwo) ejuswdo)eneg
T (e)g-gw

187272 59996

z34ms {703 Buj3INSU0) pue S8y
: 109 :88)deds
Apmis A3joyro) yejuewdo)sAsg
()g-f9

QNI LSV 314

LD IP RPN P IP I IP IR I P PP PR PR IPI e a R g S LD LT T T P T R ]

NO1LVLLDD

uejAeg -vy/0 “ON WINIXODL

(uezfeg)
TONAWIAVINL



811200
awIuIN
££0%00
411200
ww Uiy

852900
pnas JAZ m uiy
$Y9500
8£9700
Aseivaws yddng

825900

(Uow g2 n) utH
$Y9500 |,

8£9%00
>._nu:oln_9m

985200 | .
-y

T ddNa

“63/6w g0l ‘0¢ ‘Ol ‘C = P31S3) $)3A37 “(WNUJIIS Y} Jo Saljewoue duoq
14y611s pue pajunis) By/6w 0f = 131 21x031e1a4 “6%/6w gL = 1ION 21%010134
*(A331ayaun ‘eaysaeip ‘3ybiam Apoq padnpas) 6x/6w gol = 131 1RuIIeN
6%/6@ gf = 130N JeusaIeN "(wise)dsdp qia ‘)ie) payuiy ‘alejed 3ja)o @'y
SuUO| JewJo) jow) “By/6w 0Ol = 137 Jiudbolesa) 6y/6w 0f = TION JtuaBojesa
NOILVATVAIIYN ISNOH NI
~Aep/8y/Bu

0L = 130N Aep/B%/Om Q0L PU¥ Of 18 S133})3 UO13INPoJdas pue diuabBoiwiag

*(B)/6w 0°¢) wdd g0z = 131 !(Bx/6w g9-0) wdd g2

$1 S129539 A9 UO PIsSEY TION “WWIUIW 3402 S| UOLIEDLSEsse)d ‘Apmys

. Bop JeaA 2 Y} YILIN PIIIPISUOD UIYM PIA|0SIL PISIBI SINSS] WNPUIPPY
$339M |G pue

G2 1B (SI1EW3) PUR I)8W) SISOP ||¥ ¥ AJIALIIN WATUD JIAL) PISEIIN]

*sdnoJs wdd gpZ PUe 2 404 JUIIIAd QY 03 ZZ PISEIIIIP SANWEA
91420)n21394 syjuow 2| 1 sdnouB 1@ Joj U £ 03 €| JIIP BINYEA
23420497 *(107) wdd 0°¢ > 130N “(syjuvow 2| 31sud pajen)eA’ jou wdd

002 240524341 ‘yiuow 2| 1@ Padijtides dnosb 10J3UCD IIION) SYIUOW 02 JO)
wddpgz syiuow 2f 4oy wdd €2 ‘€ ‘0 321p UL PI) (I80p/¥38/9) sBop a)Bean

Popn)oul 81 Apnis Bop YIUOW (2 UIYN WWIULW 03 PIpeJBdn UCYIBDL)IeSe))
(63/6w 0-1) wdd gy = 1371 ay3 !(6x/0w ¢2°0) wdd g| s1 83933j0 ks pue
JeUaIpe ‘JIALY UO PISEG TI0N ‘PIAOSII UIIQ JARY PISITS SINSS| SENPUIPPY

*830040399 pey
(udd ¢91) sBop ¢ °(sdnouB JUINILII] I3|0WI) pUB oW 1w Ul pueB (RuIIpe
JO SLIRINDLIAS QUOZ Y JO S1137 19113Y11dd JO UOIILIOINIEA 1(X0Z O3 OL)
SI|ewd} puu SIjew SISOP 1@ 1® 25e4Iap JyBiam Apoq) (1a1) wdd gf > 130N
sseah 7 Joj wdd g1 Jo ‘0y ‘0L ‘0 321p UL co:a (9s0p/x98/9) sBop a)Beag

“wdd 00S 7 001 ‘02 ‘0 43S 1dS UL PIISI) BIAIT)

‘(N) sm U91ds 3 JRUIIPE JIYBIY “JIAL) 1w ‘S)RUIPE )W ‘(3 T W)
“In Asuply Jamo] ‘saxas yloq Ut “Im Apogq “423p) wdd 00§ = 137 21WIISAS
‘wdd 0L = 130N J1w2IsAS *(10H) wdd DOG <= 130N I1UIBoUD

*3yB1an Apoq paonpas - wdd 0pg = 131 "wdd 0Ol = 1ION ‘934w 44S
© ut wdd 0gg ‘00L ‘02 ‘0 = PI1SaY 512497 “(10H) wdd 00§ < 130N IuaBodug
$1InS34

16/80/11 SQ3LNTYd LSV ALY

SYANITINO

985992
698210
898220
81660

10-Y9810Y
10-Z£910Y
fzeotoY
iz9e
SS¥EL0

10-99810%
10-£910Y
yLL292
SSY%L0

060120

“ON a1
/n01SS320V

XOL

03 £°96) Y231 - JodAeg

82/100919L# Y198 6650
9 (XE°/6) Y223 - JodAeg

(ound X496 Yoe1) Joddeg

govs/a3n/s3aaroIisad do uouumo

‘XONIOY NOILOALO¥Nd 'TVINTHNOUIANI

cg°n

Y391 Jodheg

6650 S (X2°96

(1024eq)

(x00Kkeq)
TONVIYILIE

|wren

45

721/ ‘2088

wisy .8- Ny *ajasul 9gv Jadeg

W) :82y0ds

Apnys A3191%01 1w3Uswdo)9AR)

(e)g-£9

go/12/21 ‘eze2i

N0y Jng 313N OV Jedeg

Bop :sejoedg
Yivow 02 -Buipsey
Q-2

9]
g

P

ge/st/21 2082

*N0L Ing 31IsuU] OV Jadkeg

Sop :s9}deds
JU3A 2-Buipesd
(N-£9

18/01/8 ‘yoL04

‘0L JNJ “3jIsu] 9V Jodeg

Iva  :es)deds
JUsd 2-21usBoano/Buipesy
(®)2-58 pus (9)}-£9

19/01/8 ‘€010l

‘xoi ..:u *3jIsu] 9V Jedeg

20w seideds
JUsA 2-31usBoun/Buipes ]
- (9)2-£8 pue (®)}-£9

NOLLVLTD

10USYID- | -21029133-9°2° L -UL - .;..uo._!.u‘_v -1 C.<.—>nc~>.¢.:§i_-..— 1))-Y -VVI00 "ON NINONCL



‘pajeadad aq 01 paau 111N Apms siyl ‘papiaosd aq
Jou Ul elEp ISIY) $1 "GUISSIW ]]115 SUOIIBWIO) e pUR SItjBWOUR B3I )IYS
puB 1BJ2ISIA Uo BIEp |ENPIALpUL pabueyaun U01187415581) JanpuIppY
ased | 1Isayd uoaBid sased ¢
‘ajeved 332}0 SIswd 2 3004 Qn)I IsEI |) 6y/6m 001 = 137 9Ivsag ~Awp/By
925900 \E 0f = 130N 21u3abBcIeIa) ~(3yBian Apoq 1e3a) usaw Jamoy) Aep/By/Bw 0gf £9/6/2 ‘BYSILS
AJejuaws yddng = 1371 21%030324 °Aep/By/Bw 0f = 130N J1%030393 °(5u0)3dI0sas jo Jaqunu WI8D "NOL JN§ *3jINU] 9Y Jshvg
" §%9500 vmaouuc. ta3us Acueubasd 13m0} f1yBian Apoq Jamo)) Aep/Bx/Be goL = 1N qqes  :sa|oeds
859900 [LTREITTY) .>av\ua\ul 0f = 730N JeusaieN “gi yBnosys 9 Aep uotiwisa uo 66509 xn:uu A3194%0] Jwusmdo)18ABQ
A493uaua (ddng p/6y/6w goi Jo ‘O ‘0L ‘0 UOLIBGNIUL AQ UIALB (IsSOp/GL) SIIQQES URAwBwiy 199820 X6°E6 “YIeL - Jodep (Dt-£9
219500
885200 . . )
¥92£00 : 28/08/9 ‘65228 7 6160\
£20%00 -Aup/Bx/Bw 001 ‘0f ‘0L ‘0 = 819A9) sbwsog “(1aH) Aep/By/bw 22810 |wson -xop sy “3p38u) 9V sedeg
AJviusws ddng 00t < 130N 21U3B038421 “(SIYBIIA 18I} PIINPIJ ‘su0)3diosay Paseasoul) 899220 31qqes  iseydedy
279900 6x/6w gGL = 131 21030134 "B3/Bw O =130N_O1X0I01J *(wieInjeway ‘uyeb 999220 Apras A3191x0] Je3uesdolsasg
wwivW 1y6tam Apog paocnpaJ) By/Bw g0L = 131 JeuJajeN “Bx/Be of = 130N jRUIIRY 160120 %X2°96 °yoeL Jodheg (Q)g-58
*By/0m 9 pue §Z ‘0) :sdsog \e/58/¢
*{9qiJ JECMN) JO PIJUL “JOUL J IVIGIUIIIS JO UDIIEI})|ISS0 n-q ‘Ajun |amiien 38
99/€00 uo>-_ovu Asp/By/Bm €2 = 131 21%030324 °Aep/By/Bw Q| = TION 31X03019J 84 288ydedy
985200 *(ueB "IN Apoq “433q) “Aup/By/Bm 62 = 131 eIy : Apmig A3jogxog ysjusiclsasg -
Asuzuaws yddng “Aep/Bx/0 0| = TI0ON 1OUIIIBH “(1QH) Aep/By/BW ¢9 <= JION J1UaBoIeII} 060120 *yos) Joddeg (®)¢- n-nw\
£20%00 18/05/9 €2699 ¥ :..\
¥9.£00 w189 “X01 Jng “ILINU] Y JeAvg
98<200 *(uol13e3saB 3o G| -9 wouy Aep 698220 ) ceeydeds |
£19£00 /sdnoy y 403 UDLIEIEYUY BIA pasodia sewiue) gw/Bw gC°27 ‘SE°9 ‘£6°2 = 999220 A3gand peyyydedeun uojieieyuy - Jejuewdolansg
AJejusweddns | $)9A2) 368500 “gw/Bw BE 22 < TION 10134 "(10H) cu/0w gL 22 < TION €IvII) 160120 o)dues 93 sodwo) Joddeg (®)g-59
. _.-\cm\o 1200
Y9.£00 *(uo11#3598 jo g|.9 sAep wouj Aep - ....8 *¥og Jnj °3jIMUl BY Jedeg
995200 - /8J4noy & J40j UOLIRIEYU] BIA PIsodxd S BWIUR) Cu/BE SLL ‘09 ‘22 = S13AI) w2 :ss)oeds
£19£00 26usoQ "(10%) £wW/0m Gi| < TION BIVIA] “(SIUNJ (BID) PISSIINY) gw/Owe | Uo§1T oYU} - 193uswdo )eARg
AJe3uses yddns 22 = 137 a1n03ohiquy qw/Bw GLL = 131 jRUsIIEN “Ew/Ow 09 = TION |SUIIIEN 160120 XL°€6 "yoey Joddeg (®)¢-£0
*By/0w S9 ‘g2 \8/5L/2
‘01 = S19A97 IBEUSOQ "(SGIJ JIN) JO IXIPINIL PIEIIOUL T INIGIUIILS Sf POl JO JOOUIS BUNIIEN 1S
! ¥9.£00 40 UOLIEILJ 1380 ARjap) Aep/By/6w €2 = 137 21¥030394 ‘Awp/By/Bu gf = 192 :sa)deds
995200 730N 31%030333 “(uied JyBian Apoq pIseasdap) Aep/By/Be G2 = 131 JeUINIEN Apmas A11agx0) 1erusdo)easq
Asu3uawe yddng Aep/Gy/Bw gl = 130N 18UIIIEN "(1QH) Aep/By/6w ¢9 <= TION D1uUsBojessy 060120 (A3pond %g4) *yoe) J024eg (®)E-£9
LAVE e i) PIROSEL ) ‘oM QI WINIW NOILVLLD
/3093900 ol _ /M01$5322V

$03ILNTNd 1SVT T14 _s...:o.—-o.o:_b.e.w....:A;ﬁo.z_.l_u...:-«.33;.?:;3&_--._..:._ -VVI00 "OM M3NIXOL-

16/80/11
SYINITANO XOL
govs8/a3an/s3adIoILsdd 40 FDIAI0
AONIONV NOILOFLOUd 'TYINANNOYIANT °8°N (x004keqg)

TONVLIALId

¢ dADWd



810900
aut)aping

.

895500
AJejuaus jddng

6%£100
810900
unwtuIN

885200
wwiuig

10400

W UL

052900

. AJejuawe yddng

052900

Asejuawd yddns

’ o

6%£900

Asejuageddns

a;m&as
/3av¥93%00

:u

Xo1

€ dbvd

16/80/L1 SQIININd 1SV 314

SYANITINO XOL .
govs/aan/saardoilsad 30 IOIAJ0

XONEOV NOIIOHILOHd TVINIWNOWIANA °8°n (200K eq)

TONVINIALIA

>

. L6212 /4 ‘508

WwJan *XOi Jng °313ISUl OV JaAeg

. . - . ~ Bop :sapoeds

*6)/6w g2 3B BaUJOD Ayl JO S1113843Y padnposd :ajoN ) AIan ¢\ -BuLpasy

*(uiys uo sabueyd 18d160103s1Yy pue 18301} B)/Bw ¢ = 137 "63/6w | = 130N 81660 (*4991 %2°06) J0dAeg (Qi1-28

*(4/W) 31402 18/L ‘16806

jeuaspe 3 ‘yoewols ‘snBeydose ul sabueys 3 I(4) uollesajijosd Jonp 3119 *dep Ix0f Yo01@ 19§ Uy U] By

1¢4/m) - Adidixojoleday wdd gopl v "uteb 3ybBiam Apoq pPaonpas pey saxas I 8313ads

usoq - udd popL B 002 3V "(s3jew Ul ute “In Apoq PIINPIJ) (107) udd oon €| -BuIpIdy

0Y > 130N “uteuls Avmeg-anbesds ui wdd pooL ‘002 ‘0% ‘0 = PIISAI S13AdT 612192 (19 XS6) "yoal - JodAeg (®)i-28

8L/€L/28 191019

wi29 X0 Jnd “3pisul oY sakeg

84 :saideds

*(sajew Uy A31A1308 asejeydsoyd auijeyie NN €1 -BULpIDS |

up aseasoul puw 3yBiam Apoq paonpas) ‘wdd pog = 137 ‘wdd goi = 30N 981600 H23L1 JodAeg (®)1-28

18/0£/9 *¥2001

“wdd gos ‘o0L W99 MO 4Ny *I1ISU] 9V J3deg

‘02 = S19A3) aBesoq °(siyBion Apoq ueaw paseasdap) wdd QoL = 137 18U ! 94 :saidads
-433e¥ ‘wdd g2 = 130N jBUSIIEN “(Buluean 03 § Aep woui sdnd Jo JBALAINS (T TR XETE n.:o.uu:to.aoeo ;

40 uot3onpad) udkd gL = 131 Uo1Ionposday “uidd 02 = TION vollonposday | . 160120 Aytand %56 “yoa) Joddeg -0

18/8/% uéx,\d

“wyy Aeqon

*s3iqqed eyjjiyouly) oy abeaeb Aq 6%/6w gg2 pue oSt ‘0S ‘0L ‘0 :sasog Jigqes  :satdads

6x%/6w 5| = 131 "dojaaag “6%/6w 05 = TION “do)aAaq , Apmis A3194x0) eludwdo)arag

%0} jejuaidoaaaq “B)/6w 05l = 131 JeusaleN “BY/6w 05 = 1ION JeusdleN |10-80670% X6°96 Y334 Jodheg (Q)g-£8

2875171 150296

‘way) Aeqoy

: 31i1qqes - :8a199ds

*siiqqed €))11yauiyy o3 abeae Aq 6x/6w 002 pue Apnis A31oixo) Yeauswdo)anaq

0S ‘0L ‘0 :sasog "(1aH) B/6w 002 < 1ION 1eutalen “Buiputy abuey 3sod |10-97150% %X6°96 "Yo91 JodAeg (Q)g-g8

2875171 50L%6

z3ins °0) Builinsuo) pus “say

. 31qqed  :saydads

“By/Bl 002 < 130N 1ejuaudo}anag -abeaeB Aq Aep/6y/6w . §ua Aygonoy 193ududo jaAag

002 2 0S5 ‘0L ‘0 43S B111YdULYD UL Pa1sal S1aAdT  “Apmis Buipuly abuey |10-9%150% X6°96 JodAeg Q)-8

S1Ins3y “ON QI¥N WISV NOLiVLLD
/NOISSIIV

10UBY3R-| -31020443-9° 2" | -HL - (1AY321AY3awtp-| “ | ) -¥ - [AXO1A-9-(1Auaydig-, L ‘1)) -¥ -VV.GO "ON WIHIXOL



KO |



9£1800
LN

62£800
951800

%66400
ULy

62£800

9£1800

A %66.00
>..3:ulo_&=m

66,00
S IPLNY

766100
autjsping

950800
' %66.00
, WPy

T asud

*uo13e3de) Sutsnp JyBiam dnd pasnpas :A3101%0})

p/6%/6w g2) wdd gosL = 1307 poiday " (Aep/By/bw ¢°z) wdd gGL = 130N posday
~uot3821)10nN3BA pue AydoaisadAy JaAt)

*3yb1am JaAl) "Joul :A3191X0) (Aep/By/Bw ¢2) wdd posL = (1wIvased) 1307
(Aep/63/6w g-2) wdd ggp = (je3Uased) 130N “(Aep/6x/6m 62 3 $°2 ‘S0

‘0) wdd 0051 7 0G1L ‘Gi ‘0 ULRIIS JB(ES)QIZ1JD SO 13Ip U PIISI) sasoQ

 "06/1/6 wo Builam

2211 1UM00 NI1A3Y 4934 1PIUAWdO19AIG GIH U0 pIsRq (9B/€2/01 ‘LLL-SYEVIH) |

Apnis Buipuis 3Bues w Aq pajsoddns sem pasn (Aep/Bx/Ba 02) asop yBiy ayy
.~831GqeJ AZN Ul Bx/Bw g2 pue gL ‘€ ‘| ‘0 :pIIsay sasog

“(10H) B/Bw 0Z = 130N YRIUd0)3AIQ “BuisOop BuLINp ULEB JyBjan

Apoq 3 u013dENSUOD POO) PIINPIS :A3121X0) “ARp/Bx/0m 0L = T1ION SUIIIEN

384 IS Ul ASp/By/Dm oG pue §2 ‘S ‘| ‘0 :pIiIsay sasoq

*06/2/6 Vo BULIIIM 2331 1WMNOD NIIAIY JI9d Q3N VO PIBR] IA|IeIUR)

“8)/0m 0§ pUR 52 3% QL4 Y1yl JO IIUIPIOUS PIsEIIOUL puw

pue By/6w ¢ 1@ S5QIJ JEIIAID RIINI U0 PIBEG A112X0) (eIUSwdo)IAg
*ujes JySian Apoq PIsEIIIWP UO PAsEq A3 (IIN03 (BUIIIeN

Aep/By/Ba § = 137 dO)aARQ AIINIUDL  “Aep/Bxy/Bm | = 130N 193U 3400
“Aep/6%/0m 62 = 1301 1euJIIeN "Awp/Ox/Be G = TION 1RUIIIEN

“¥8(YI1)1-003 140 “J3s 331w jo 1atp uy wdd oSt ‘002 ‘0Y ‘) :PaIsa) sasoq

*AJU0 S9)BW Ul SBWOU]JJEI/SEwWouUIpe JRIN|1Id0leday jo

“pioul "uoul "safeydosovw pIajuswBid ‘S1S0JIU PUR LOLINENB]JUL ILUOIYD
18905 {juswaBawiud JEIN)12003edoy IyBLaAN JIAIY AA13IR]3 pUS IINjOSqQE
paseasoul *(Aep/By/Bw G22) wdd pogl = 131 (Aep/Bxy/6w pg) wdd 002 = 130N

*sBop 2)6waq 03 ansdes Aq Aep/Bx/Bw 00Z ‘02 ‘2 ‘0 :paisay sIsog
193({gns/0x/Ba ppzZ - SIuwBid 3)1q PaswaIdul A3 1ausBowoy 2jwse)dolAd
PIsSeaIcuL YIIN JuRBIEIUI 4B jN])2003edal “(SBop 318w UL BIYBLIN JIAL)
2A110131 puR 3In10SqE PIseasaut) Aep/By/Bm 0Z = 131 “Awp/By/Bw 2 = 1ION

*J3s @s(¥8)QI: 14D

uy wdd 0001 7 002 ‘0Y ‘Ol ‘0 :PS1SI) $ISOQ "SI )WWIJ U 04IISB)OYD
"J33p 14 UL UOIIEZEIONDEA B JUNPBITIUS JRIN) 1F0018dIY S8 NGO ) 1 IIUID
paseasaut ‘-u1ed JyBiam Apoq paonpas - (Aep/By/Bw Ly 6¢) wdd 0oL = 1IN
“(Aep/Bx/0u g2°2) wdd gpz = 130N -sBuipuij J13se)doau UL ISBIIOUL ON

S1INSIY

90-029i1%

01 -92990%

60-92970Y

S0-029L LY

10-029L1Y

\.Bv_ $$3V

SYANITANO XOL
govs/aan/saairdoiisdd 40 FDIIAA0

ADNIOY NOILOILOUd TVINIHNOYIANA

16/80/11

S0LSU-9Ad # 307 |

“4°® %E°06 dj0TRU0IUN

S0LSS N 207
“1°® XE°96 d-®j070U03)UN

2098 94 30)
1°1°w X2°16 d4-910T0U0IJUN

S0LSE 9Ad 107
*}°8 XE°06 d-910ZRUCIIUN

21198 OAd

3101 °Xy°16 d-9)070u02iun |

SOLS9 DAd XE°06

sjozevodjun €098 9Nd

“§°9 X2°16 ®)ozRu0d)UN
WINIIW

$Q3INTUd 1SV 3714

‘s°n

. 68/9/S *112-102-8%¢

WOV} ZEN

g :sajouds
U0} IVIARS Z-uoyJonposdey
, y-£e

29/917% 1961-5%¢

uo3e)TeN

31qqes  :svjoeds

Apmis A1joixog yeauemdo)sasq
(a)c-¢9

18/21/2 ‘5090

uveder °0) wey) owoljwng

s is9)oeds

Apmis A3jaixog yejucwdolsasg

R

)¢9 0
68/7%/% u:u.g—-nwna

¥3)Jwy QU UOIS)ZeH
1w :sejaeds
ajueBonin

(2-59

90/2L/21 202-SYE VN
9I1J0WY QU U0V IZOH
Sop :seydeds

JesA | -Buipesy
(DL-£9

68/2/9 113-16L-59E VIH
I3 R LUOIB ) IEY
. ey tsayoeds
Bujpes) 02U0/IUOIYD

()2-€9 pue (w)|-£0

NOTLVLIID

91020002 JUN -HL0Z "ON WIHIXOL

"TTOZVNODINN



M

}

A)
06/2/6
. 190)0ds
. *06/1/6 - WeIN0} je3uawdolaasp . ABOI0BIB] < MBIABS J9Bd
625800 © ST PI}JISSE]D 3 PINOYS I)0IBUOIIUN JLY) PIIIBE 5233 jIN0) MIIARY YL 21020003 UN ]

*(I%0p Y jo XGL-C) 10ILLL) II4) ¢ pum dNoLB 1AING-3433 Y3 jO

Ayatom JA33m 23 JO (ISOP IYI JO XS/-§G) $1NPOId UOLIBPINO OHY IR

J10ZRUOIIUN JO 81| 10QUIIN JO[EW YL “SITIIJ PUS JILIN IY) U} PILLIVIPY

43 (I50P Y3 JO X16-£Q) $23110QUIIM IA)J “AJIA11I3dSIS ISOP WYY O

XL°0 PUR 6G-SE ‘99-0Y SER J1E PAIEYNI Y3 U} 200 PUR ‘83395 ‘sui.n a3

UL PIJ3A039s AJIAII0001PES YL “S)BRHUE 3yl WOJS PRIDJIIND SBN DIIIIS LN

- -pe punodmod 3893 Y3 JO (X66-96) 380w ‘poisad Asp € ® JIAQ “weBJo Jo
INSSLY AUR U] UOIIBINENIONOIQ JO UOIIEDIPUL OU SBM 2133 3 ‘PIIJJONG 2079272 189 ¥ L1y
Aipides 3 ‘pezyjoquiam A)9A)sudIna ‘paqiosqe Ajpides SEM 9)028UOIJUN ueder °0) Wey) owo) jung
' N *6)/0W | 1% 210ZVU031UN PI)IGE) O 9sOp 1RJO IBuis ® u.w (LIS N5Y {1 ws  :seydeds
9£1900. -ulupe AQ pano110j ‘Sy/0m | 1® 3]0ZeUOdIUN JO S3sop peleadas e 3 By/Ow | efjozRieI jun l wepyoqeI
81quadesdy 002 ¥ i JO S3%0p j0Jo 3)BULS IV 2)OZNUOIIUN-HLD YIIN PISOP IR 318y | 10-296%0Y " pejige) 01029}.43-9]) 1-S9

S1InS3Y T oM a1 wisdLw WOLLVLID
/N0ESSIIIV

v aova

16/80/11

SYANITINO XOL
gOV8/agH/83aaId1L8dd 40 FDIAJ0
AONIOWY NOILOILOVUd ‘ITVLNAHNNOUIANA °8°N

TIOZVYNOOINN

-

SQ3LNINd 1SV 31Y 8j0zeu0djun -HL0Z “ON W3IHIXOL



*49194n  PILI} e pue Iw)jided jeuas Juasqe

JO PAUDIIOYS pue IBIGIUIIIS PILSLISSOUN “SGid AISIUIPNI JO FIUIPLIUE
y61y) Bx/Fw 0OE/098 IV "0°L = 06/06 = O1lvd g/v Iej)ided jeuas Juasqe

JO PAUIJIONS PUe ‘SqLd AJRIUSNIPNI ‘IVLGAUIILS PI1JISSOUN SO INIPLD

.Ut "JouL) Bxy/6w = siuawdojanag °By/6w = 7I0N 1®3uUswdo)aAdq 18/92/) 190098
boTaoun) BN/ 06 = 131 ! ! ...muo.-lo_- ._-2 uy ho_-.. *aul *dio) AB{en-wqy)
40 23U31uN220 pue uled JyBLan Apoq padnpas) Aep/By/Ba 06 = 131 1wusRIEN , 383 i88)38ds
1€£2900 | -Aep/Bxy/Bw g = 130N jeusRIEN “Aep/By/DE 00L/095 Pue 06 “Of ‘O SSNT4/SVA %°2 | z!uu A3jajn0) ye3usmdoysnsg
L T ¥9 (0S)0) S8 $803:1J2 Uo GL-9 SAPp LOLIW}saB uo aBeAeB Aq pIIsa) B13Ad7 | 100S2Y0Y |- £9005974 YoIee ‘3141 _ (o)g-£9
62/0L/6 110062
9L£900 *(4dS) stey:jiy ‘Ex/Bw 00f 7 00L ‘0§ ‘O 5S980a "(uUol)dMnsUO3 pooj 3 uied *2u] °dio) AB499-99))
weuLN “In Apoq paseaJsasp) By/Bw p0f = 137 18usIeW “0%/0w O0L = 1ION (RUIIEY ; 30 iss)oedg
682000 *(UOIIBPIRIAS UDLIED]}1SS0) By/BwW O)L = 131 D1X010393 Apnas A1191x01 J93Usmdo)9ARQ
wwiulN "By/6w o = 1I0N 21X010134 “(1oH) B)/Bw 00f < 1ION Julborwsay e’ X80 Yo91 0S2Y9 VOI (o)¢-c9
s8/92/¢ ‘isud
Ayseasp ‘qe say Bnug 3 pood
. Sop :seydedg +
255500 *(wsoInw yowwols Jo uoileltJdl pIiw) wdd 062 = 137 ‘yoe} Jush | -Buipes]
U ‘wdd gg = 130N "s9)Beaq Uy wdd 052 ‘05 ‘S ‘Q :Aumalg 926510 "§°® XZ°06 0S2Y9 VI3 3:.8.@
*wdd 0052 29/0£/6 1YR2UL6198D 520602
25£500 1snsaIn - uvoile)Ip Yeuleny “(wdd OS2 7 00S 3I® (3) seasdusd.Aydosls *Bu3 ‘ea3ue] “say LOpBu}IUNY
miug . sutJoox3 " (saxas yjoq) wdd gocz pue (W) wdd ppg aw saBueyd a14d03eday) 916£20 Jua  :esydads
$62700 wdd gps = 137 sAS “wdd 0L = 130N SAS (10H) wdd g0SZ < 130N jusbooun 062052 Jesd 2.3jueBorup

Aswjuaws ddng *uiea3s 143:(02)as ut wdd 0052 ‘00S ‘00L ‘0 :pIIsAl 813N | -202082 “YyIeL 0SZY9 VIO (9)2-58 pue (W)L -9

*(10J3U03 UL %9702 SN {10M 1® 99/@Y) "SJoNN] JALY

219w JusuBijsw Jo/pue UBiuaq JO “piIaug "Jout) wdd posZ = 137 diusBocup
"wdd 00G = 130N JIUSBOND  “JIAL) UL Uollisodap w3 P UDLIVIONIEA
LauswaBieiuad 934201eday {SaNas YI0Q UL 3N JIALY “4UL (W) dVS

“4oUl {83INIS YIOG Ul [0DS PUE [dOS “JIUl {SO11VJ UOISIIAUOD “JU| ‘sojem 2073\ 818961 OB

UO13dUNSUOD POOS PISVRIIUY ISINIS YI0G UL SI0WN] JIAL) "soul ‘A3jjerow 616520 *Bu3 ‘ssjue) “sey uopdujiuny

25£500 Jjew -2ouy - wdd QG2 I I83)9W UL *IM JIAL) “JdUi 8219w UL SUOLISI) 152182 : 03is :s9ydeds

b182v00 43A11 *J2uE fujeB Im Apoq 439p ‘wdd 00 = 131 84S wdd oL = 130N SAS 98052 9-v4d Jusd Z-31ueBoouo/Buipeey

wwiuiN wdd 0052 ¥ 005 ‘00L ‘0 :UIRJIS |-P) UL PIIBI] S1IAT -982052 #yoIeg .ﬁo.— 05299 Vo3 (qQ)2-§9 pue (®)L-£0
FLNINO00 v S1nNs3 "ON GIWN :-m—! 3-::0

/30vipN0I o1 /H01SS320V (3111) ®710zBUOOTdOI]
- 16/80/L1  :GIINING ISV] 3T 21020133-9°2°L-Hi- [JAUIM[1A-2-UR10X01p-£ | - 1Ad0Id-y- ( Aueydo.101y94a-'2)-21] -1 +IIEZE "ON NIHIXOL
SYINITANO XOL

_ : govs/aan/8aaroIrsad 4o IDIAA0
T asNa XONIOY NOILOFLO¥d TIVINIAWNOUIANZ °g°n (3T1T)

TT0ZYNODIJdOUd



766£00
T

682000
W UL

682000
e Uiy

25£500
i

N 912900
AJejuses ddng

. Aep/Bx/6a 0001 ‘Of ‘€
:pa1Sa) S)1IAIT "SUOISI] ULNS JOJ TION ON "Aep/Bx/6w O00L < 130N I1WsAS

‘utesye 2)0e2q U}
wdd 0G24 ‘062 ‘0S ‘0 :S3500 "(yYydewols Y3 jo 3sed dt40)Ad ayy jo
SaUEIGUOW SNOJNW SY) UL S)31110) proydud)) wdd ggZ = 1371 “wdd g = 30N

*ulesIs 4ds (J1v¥):d1)1 wdd 0009 3 0021 ‘0% ‘0 :paIsSay sasog
*(s9)eway Ul *In Apoq paonpas) wdd 0021 = 131 “wid 092 = 130K

*Bugyyans dlyeday jo
‘Prou; aaut 7 $In Apoq "u33p - wdd 00§ IV "(005/001>) 2°0 >= 013wt /¥
(suoisa) 213eday JO IUIPIIUL PISEIINL ‘U0 ISSIIAIP JYBIaN Apoq ‘jeajAIns
Butydsyjo paseasdep) wdd posz = 131 “dojanag “wdd 0pS = 130N dojsAag
(10#) wdd 00C2 <= 130N posday ~(BUSYD 1132 19213 d13eday Jo °“pIul Il
wdd 05 = 137 ‘wdd 0ol = 130N JRIVIeY “wdd 00SZ ‘00S ‘001 ‘L :A4mIRG

"uLeJIs (44S) SIVEi L) Ut
wdd 000S 7 0002 '00Y ‘0 P18 313421 ‘wdd 0002 = 13I0N ‘posday
. *A3131x01 40§ 130K ON ‘(1aH) wdd gOOS 38 PILP SI1WRy 03 VIV

62 >= o138 /v "suoiydiosas sout futeB -Im § dunsuod pooj "I
-By/6« 00 IV “(1OH) BY/Ba 00y < 130N 19IUWI019A2Q USIS ULISB “IN pue
*dunsuod pooj J3ap) By/BE 0GZ = 13T JeUsIIvw “B)/Bw 00l = 130N 1USIIeN
T *61-1 Asp wouy Ay)es0 Bx/6w 00y 3 052 ‘001 ‘0 :sIsog

"UIRIIS TULRIYS B)10ULY)

ul By/Bw 0gL PUe 06 ‘0 ‘0 :3Is%0Q “(10H) Bxn/Bw gL < TI0N IiN0I0IA4 |

212992

2126810
-§26£20

902210

T 962592

(1oW) Bx/0w 0@ < T30N 18W “(1GH) Bx/6w 0gL < T13ION I1uaboINII)

azme

‘Yosl 052Y9-¥9)
(X989 Yd291) 052Y9 V92

(X989 4o91) 05299 VDI

as2y9 V92
(X6° 16 Y991) 0S2Y9 VI
Xi°26

Aypand 2°yoey 0S2y9 v

(%98 $391) 052Y9 VO

28/0£/9 ZUL00-93-0S9Hd

*3U] "ISU] “SIY UCHEWIVYJ .

31qqes  :89)ods
NIem §-Jewiag

-n

_ 61/6/%
*auy ~diod ASje9-wq))
Sop :eaydads

Yyuow ¢-Bupsey
(-2

6L/05/8 1YL006L
*aul *dio) ABjan-eqi)

104 tesjdeds
Yivow g-Buipesy
(w)}-28

S9/21/8 ‘2021-0SY

€111 ‘an3edeg) sajuedixo]
" 30 :seydeds
uojIsseusd 2.uojionpoidey
- y-£0

19/62/9 ‘01006200

*auy *dio) ABys9-9q))

39 :sejdads

uojIsseusB 2-uoj3onposdey
-18

99/1/9 (221250 WIN) £%099
*au] *dio) AB}#9-9q1)

3iqges  :se)deds

Apnis A3oyxo) jeueedoeneg
(Q)5-59

~ 6L/0L/6 600061

*aul *dso) ABye9-9q4d

319q9a  :38§3edg

Apnis A3joyro) 1eruswdo|sasg
(Q)s-£8

B R D R LR R R R L LR R L L L R S A R L R N L L Ll R T N R L R Ty R T R L R

S1ns3y

/NO1SSIDIV

16/80/1t SG3LINLY4 1SV 304

SYANITANO XO&L

no1vVLD

21020133-972" | -HL - [TAYISW[1A-2-ue10X0IP-§ * | - JAdoad -y - ( 1AueydoUo Y21 0-9°2)-2) 1 -1 -IIE2E “ON H3HINOL

b

0

gaovs/aan/saarorisad 40 01440

¢ dA9Na XONIOVY NOILXOALO¥d 'TVLNIRNOYUIANA °*8°N

(3170)
F'10ZVYNODIJ0¥d



‘Page___- | is not included in this édpy.

Pages Z0(o through _2/( are not included.

The material not .included contains the following type of
. information: : : :

Identity of ?roduétiinért ingredignﬁs.

Identity of product impurities. |

‘DeSCripfion of the product manufécturing procéss.
Description of quality cbntfol'procedures.
Identity of the source of product ingredients.

Sales or other commercial/financial infqrmation.
A draft product label., - -0 e

The product confidential statement of fortiula.

FIFRA registration data.

The document is-a duplicate of page(sﬂ.

V// Information about a pending registrétion action.

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.
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