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Review and evaluate MRID No. 42593601 developmental toxicity:
study in rabbits. : :

CONCLUSIONSE

A developmﬁggéletoxicity study was conducted in which Albino
rabbits weggg administered imazalil sulphate daily via gavage at
dose level&ofs 0, 5, 10, or 20 mg/kg/day.on gestational days 6-
18, inclusively. Maternal toxicity was observed at 10, and 20
mg/kg/day as. evidenced by significantly decreased body weight
gain and increased mortality (at 20 mg/kg/day). Thus, based on
these results, the NOEL for maternal toxicity is 5 mg/kg/day: the
. LOEL was 10 mg/kg/day (the equivocal weight gain effect at 5
mg/kg/day will not be used to set an LOEL) .

Developmental/maternal toxicity, observed at 10 and 20 mg/kg/day,
was manifested as an increased incidence of resorptions.
Consequently, the NOEL for developmental/maternal toxicity was 5
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mg/kg/day: the LOEL was-10 mg/kg/day.

The study is classified as Core Supplementary data, which is
potentially upgradable. This study does not meet the minimum
requirements set forth under Guideline Series 83-3 for a
developmental toxicity study in rabbits, owing to several design
. "and reporting deficiencies listed in the Reviewer’s Discussion
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STUDY TYPE: Developmental Toxicity; Guideline Series 83-3
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PC Code: 1119Q1
Tox Chem. No,: 497AB
MRID No,: 425936-01
TEST MATERIAL: Imazalil sulphate (R27180)
SYNb : None reported
‘spousog:~ Janssen Phérmaceutiéa N.V., Begrse, Belgium

STUDY NUMBER: 2615

I FA : Janssen Research Foundation, Beerse, Belgium
TITLE OF REPORT: Oral (gavage) embryotoxicity and teratogenicity study

(Segment II) with imgzalil sulphate (R 27180) in Albino rabbits.

AUTHORS: P. Dirkx and H. Van Cauteren

STUDY COMPLETION DATE: March 27, 1992
CONC ONS: A developmental toxicity study was conducted in which Albino

rabbits were administered imazalil sulphate daily via gavage at dose levels of
0, 5, 10, or 20 mg/kg/day on gestarional days (GDs) 6-18, inclusively
Maternal toxicity was observed at . “16] "arfa 20 mg/kg/day as evidenced by
significantly decreased body weight gain and increased mortality (at

20 mg/kg/dayXi . Thus, based~on these resultsg, the NOEL for matermal toxicity.

455 '”3/"3 /etu)/ SR the LOEL was /D mg/kg/dayﬁ'k equweced wa,‘-" ain effect ‘75""6/‘5 /d'.D

&l Wil be used B on LO6L
Developmentaf!.oxicity, observed at 10 and 20 mg/kg/day, was manifested as an %;2
increased fncidence of resorptions. Consequently, the NOEL for developmentayﬁuaﬁwnql :f
toxicity was 5. mg/kg/day, the LOEL was 10 mg/kg/day. ]
e

;ﬁnﬁdw
CLASSIFICATION: Core Supplementary DataP upgradable. ' This study does

not meet the minimum requirements set forth under Guideline Series 83-3 for a
developmental toxicity study in rabbits, owing to several study design and
reporting deficiencies listed in the Reviewer'’s Discussion. é%%



Guideline Series 83-3: Developmental Toxicity

MATER

Test Compound

Purity: " 98.2-100% (w/w)

Description: O0ff-white to beige powder

Batch number: ZR0O27180PUA631

Contaminants: Not reported

Storage: Room temperature in closed containers
Receipt date: Not reported

Vehicle: ' Deionized water

Test Animals

Species: Rabbit

Strain: . Albino (non-inbred)
Source: .Buyens, Lichtaart, Belgium
Age: Not reported

Weight: 2881-3866 g on GD O

STUDY DESIG

This study was designed to assess the potential of imazalil sulphate to
cause developmental toxicity in Albino rabbits when administered daily
via gavage from GDs 6 through 18, inclusively.

uggigg: Following at least 1 week of acclimation, females were
artificially inseminated. Semen was collected from 9 males using an
artificial vagina, pooled and prepared to yield 40 million sperm/mL.

. Three hours before insemination, females were injected with chorionic
gonadotropin (50 I.U.). The day of insemination was designated GD 0.

: Huybrechts pelleted rabbit food and tap water were
available ad libitum. No data was reported on the temperature, relative
humidity, or photoperiod of the animal room; there were approximately

18 air changes/hour.

Group arrangement: No data were provided regarding method of
assignment. Females were assigned to study groups as follows.
Test = Dose Level - Number Assigned-
Group -7 (mg/kg/day) per Group
Control : 0 15
Low-dose 5 ’ 15
Mid-dose ‘ : 10 15
High-dose - 20 15
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oo A

Dose administered: Doses were administered daily via gavage from GD 6
through 18 in a volume of 0.2 mL/kg of body weight. Solutions were

prepared using the appropriate amounts of test material and deionized
water. Information on the frequency of preparation of dosing solutions
was not provided. Control animals were dosed with deionized water. No
information was provided regarding which body weight data were used to
calculate doses. Concentration and stability of the test material were
determined during the study.

Dose rationale: Doses were selected to replicate those chosen for a

- previous study (Exp. No. 2373), in which 5 and 10 mg/kg/day demonstrated
no adverse effects, while 20 mg/kg/day was maternally toxic. Due to a

- low pregnancy rate among these animals, the study was repeated. No
other data regarding this study were provided.

- Observations: The animals were observed at least once daily for
mortality, moribundity, and clinical signs. Body weight data were
recorded on GDs 0, 6, 19, and 28; food consumption was determined on GDs
6, 19, and 28. On GD 28, females were euthanized by decapitation.
Necropsy was performed on all females and examination iricluded the
following:

- Gross pathology observations

- Gravid uterine weights
- . Number of corpora lutea
- Number of implantatibn sites
- Number of resorptions, and live and dead fetuses

~All live fetuses were examined for the following:

- Individual fetal weight and sex
- External anomalies (including dead fetuses) using photographic
documentation

1

- Visceral anomalies using photographic documentation

- Skeletal anoma)ies using Alizarin s red staining and radiographic
documentation .

Statistical apnalysig: The following methods were used:

- Clinical signs, mortality, and pregnancy rate--Chi-square test

- Maternal body weight and weight change, food consumption, gravid
' uterine weight, corpora lutea, implantations, litter size, fetal

anomalies, sex ratio, fetal body weight, and number of live, dead,
and resorbed fetuses--Mann-Whitney’s U test

7
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Com a

- A signed Statement of No Data Confidentiality Claim, dated
Deeember 2, 1992, was provided.

- A signed Statement of Compliance with EPA GLPs, dated March 27,
« 1992, was provided. '

- A signed Quality Assurance Statement dated March 27, 1992, was
provided.

RESULT
Materia alysis

Purity of the test compound ranged from 98% to 100% (w/w). Concen-
tration analyses conducted on dosing solutions ranged from 98% to 101%
of target. Stability of the test compound in the vehicle after a 3-week
period revealed concentrations from 100% to 102% of nominal values.

M To

Mortality: Compound-related mortality was observed in 8/15 animals at .
20 mg/kg/day. Since individual pathology data were not provided, this
could not be verified by the reviewers. The study authors noted that
emphysema and/or pneumonia was present in the majority of these animals.
Other findings in these animals included weight loss (5/8) and
gastrointestinal (GI) changes (2/8) including watery contents or
hemorrhagic inflammation. One animal (10 mg/kg/day) that died on GD 18
was noted with focal pneumonia.

Abortion: No abortions were reported.

c cal ob : Compound-related effects were observed at 10 and
20 mg/kg/day (data not shown). Rough hair coat was noted in animals of
the mid- (1/15) and high-dose groups (2/15). Other findings among
treated animals included respiratory difficulty at 10 mg/kg/day (2/15)
and 20 mg/kg/day (2/15); and thin appearance at 5 mg/kg/day (1/15),

10 mg/kg/day (2/15), and 20 mg/kg/day (3/15). None of these effects
were obgserved among control animals.

Body weight: Compoudh-related effects on body weight and body weight

gain were observed at 5, 10, and 20 mg/kg/day. A summary of maternal
body weight gain data (calculated and analyzed by the reviewers) for ‘
selected intervals is presented in Table 1.

A slight decrease (5%) in body weight was noted at 10 mg/kg/day on

GD 19; a significant (p<0.05, 7%) decrease was noted at 20 mg/kg/day

(data not shown). Dose-dependent decreases in body weight gain were

noted during the dosing period for the 5-, 10- and 20-mg/kg/day dose

groups (18, 54, and 95%, respectively); these decreases were significant 6w |
for the 10- and 20-mg/kg/day groups. Increases in body weight gain were /)Y
noted in the 5-, 10-, and 20-mg/kg/day groups postdosing (110, 90, and

i B /
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232%, respeﬁfi;ely), the increase at 20 mg/k%;day was significant
(p<0 05) <crease ol § onsideve? eqiiv
nvb/ra/dc) Vs Co C‘M acd 7 737;“/?3

Food congggp;iog: Compound-related effects on food consumption were
noted at 10 and 20 mg/kg/day. A summary of food consumption data is
presented in Table 2. A significant (p<0.05) decrease in food
consumption was noted at 10 mg/kg/day (18%) and 20 mg/kg/day (23%)
during GDs 6-18. The significant decrease noted during GDs 0-5
(10 mg/kg/day) was considered incidental.

Gross pathology : Individual/summary data for gross
pathology observations were not reported.

Cesarea ect obse ons: Compound-related effects were observed
at 10 and 20 mg/kg/day. A summary of cesarean section data is presented
in Table 3. There was an increase in the mean number of resorptions/doe
at 10 and 20 mg/kg/day. Three out of seven rabbits (20 mg/kg/day).
surviving to GD-28 had their entire litters resorbed, and another litter
had 5/6 embryos resorbed. Although the increase in resorptions at

10 mg/kg/day was within the historical control limits, it is believed to
be a compound-related effect in this study due to the pattern of dose
dependency. Due to the increased numbers of resorptions at 10 and

20 mg/kg/day, the percentage of postimplantation loss was increased and- *
the numbers of live fetuses/doe was subsequently decreased; however, it.:
is difficult to fully assess the effects seen at 20 mg/kg/day since
there were only 4 live litters available for evaluation. The
significant change in the sex ratio noted at 5 mg/kg/day was considered
incidental. .

A

Developmental Toxicity

_ Compound-related skeletal anomalies were observed at 20 mg/kg/day.
Incidences of skeletal malformations and visceral and selected skeletal
variations are presented in Table 4.

External examinationg: No external malformations or variations were
observed. . V '
- Vis a : No visceral malformations were observed.

Visceral variations, occurring as single events, consisted of bleeding

: artery'umbilicalis (0 mg/kg/day) and blood in the abdomen (5 mg/kg/day).
§gg1§;§iigxgminggign§; Skeletal malformations consisted of dysplasia of
thoracie vertebra(e) (0 and 5 mg/kg/day) and bifurcated ribs (0 and

5 mg/kg/day). - -’

Variations occufring in a non-dose-related manner were noted in the ribs
and sternum. Significant increases (p<0.05) in the fetal incidences of
unilateral 13th rib and missing sternum bones were noted at

20 mg/kg/day; however, there were only 4 live litters to evaluate.
There was no increase in litter incidence of these wvariations noted at
other dose levels. The significant decrease (p<0.05) in rudimentary
sternum bones (20 mg/kg/day) was considered incidental.

L g
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CUSSION/CONCLUSIONS

Criteria

The reviewers have completed an Acceptance Criteria check list
(Attachment I) to be included with the evaluation of the study.

Criteria which were not satisfied included: (2) insufficient. numbers of
pregnant animals at’5 and 20 mg/kg/day, (10) necropsy results on
individual animals not provided, (1l1) lack of temporal quality for
resorption data (early/late), (15) individual data not provided for
skeletal examinations in such a way that the total number of fetuses and
litters affected could be determined.:

Test Materia na

Analyses of concentrations of the test material in the vehicle were
within #2% of the nominal values. The compound was stable in the -
vehicle for 3 weeks. ‘

Mate

oxicit

1kbbﬂ%ﬁ<§d7“ﬂ-““‘dq"“")ai‘Shb@/‘) wq,¢7,‘w“j

/4H*0VaL\Compound -related maternal toxicity was observeéd at all dose level
was manifested as increased mortality (20 mg/kg/day); decreased body = *
weight gain ( 10, and 20 mg/kg) during GDs 6-18; and decreased food
consumption (10 ‘and 20 mg/kg/day) during GDs 6-18. Based on these
results, the NOEL = §* 3/ Ktb / > .; the LOEL for maternal
toxicity was 'D mg/kg/day '

Developmental Toxicity

(a)

(b)

(c)

Deaths/resorptiong: Increased numbers of resorptions/litter, with
subsequent decreases in numbers of live fetuses/litter were noted
at 10 and 20 mg/kg.

Alte wth: No compound-related effects were observed.

Develo ¢ Increased incidences of fetuses with a
unilateral 13th rib and missing sternum bones were noted at

20 mg/kg/day. However, these findings could not be examined on a
litter basis. )

Based on.decreased.npmbers of live pups and increased numbers of
resorptions; the NOEL for developmental toxicity was 5 mg/kg/day; the

loEL‘wa:.IO,mg/kg/day
Study,

The highést dose tested (20 mg/kg/day) was highly toxic to the does,

e t e encie

causing a high number of maternal deaths and resorptions in surviving
animals. A lower dose should have been selected to allow more animals
to survive to study termination, thus providing more maternal and fetal
data for evaluation. Doses were selected based on those used in a
previous study, however, the results of that study were not provided.

/
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The high maternal mortality should have been predicted by this earlier =
study, but apparently it was not.

In addition, the followingrﬁef?ﬁiencies were noted:

-- Individual fetal data on skeletal malformations/variations were not
reported in such a way that the total number of fetuses/group with
malformations/variations could be determined.

-- Body weight data were not recorded as per Guidelines, but were
recorded on GDs 0, 6, 19, and 28; this did not affect the interpretation
of results.

S

-- Clinical signs were reported only for GDs 0-5, 6-~18, and 19-27
intervals, although it seems that the registrant had data on daily
.observations. -

-- No data were provided regarding which body weight data were used to
calculate the dosing concentrationms.

-- No data were provided on the age or breed‘of animals or how they were
assigned to treatment groups; temperature, humidity or photopériod of
the animal room were also not provided. .-

-- ﬁteri were not stained to detect early resorptions, therefore the
number of resorptions may have been artificially low.

X
QQBE_;LéﬁﬁlELQAIIQH: Supplementary, this study.ceuy ‘be upgraded(%ecvuﬁé b@uwa
nf reporTing. ]‘ileﬁ :\;\0'5 arég/rk;s;dlvw .
Materrial NOE - >
5 7,
Maternal LOEL - I0mgskg/day C7443 %

Developmentalk Toxicity NOEL = 5 mg/kg/day
" Developmental/|Toxicity LOEL = 10 mg/kg/day
Mafer '

F. ASSESSMENT: Not applicable

-
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- TABLE 1. Mean Body Weight Gain (g = §.D.)*?

R

oo uud

Prior to : Entire Corrected
Dose Dosing Dosing Post Dosing Gestation Body Weight
Group Period Period Period Period Change
(mg/kg/day) (GDs 0-6)° (GDs 6~19)° (GDs 19-28)° (GDs 0~28)° (GDs 0-28)¢
0 151 40 282 90 80 175 513 232 93 - 7%
5 141 72 251 92 168 &4 540 89 155 56
10 141 87 130" 194 152 93 . 422 166 100 61
20 133 113 13" 150 266" 116 412 300 19 115

*Data were extracted from study number 2615, Tables 2-5.

PBody weight data were recorded on the morning of GDs 0, 6, 19, and 28; weights reflect the intervals shown.

“calculated and statistically analyzed by the reviewers using one-way ANOVA with Schefe’s test

"Statistically different from control (p<0.05)

dcorrected body weight change = (body weight through GD 27 - body weight on GD 0) - gravid uterus weight




TABLE 2. Mean Food Consumption (g + S.D.)2?

Guideline Series 83-3:

Developmental Toxicity

Prior to
Dose Dosing Dosing Post Dosing
Group Period Period Period
(mg/kg/day) (GDs 0-5)° (GDs 6-18)° (GDs 19-27)°
i} 1298 33 2726 117 1651 360
5 1250 - 27 2635 107 1486 92
10 1160 51" 2221 178" 1495 78
20 1155 84 2096 238" 1748 146

“Data were extracted from study number 2615, Tables 2-5.

bFood consumption data were only recorded on GDs 6, 19, and 28.

'Significantly different from control (p<0.05)
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° TABLE 3. '.Cesarean Section Observations?®

Dose Level (ma/kg/day)
10

Parameter ) ' 0 5 20
No. animals assigned oo 15 15 15 15
No. animals pregnant . 15 11 14 13
Pregnancy rate (%) 100 73 93 87
Maternal wastage
No. died/nonpregnant 0 0 0 2
No. died/pregnant 0 0 1 -3
No. nonpregnant 0 4 1 2
No. aborted. 0 0 0 0
No. examined at necropsyb 15 b 13 7
Gravid uterine weight (g) 420 384 T o322 218
Litters w/live fetuses - 15 1" ©3 4
Total corpora lutea ‘ 3% ' 95 119 : 54
Corpora lutea/doe’ : 8.9 0.7 8.6 0.5 9.2 0.6 7.7 0.9
Total mplantations ‘ ) 113 ) I 84 -
Inplantations/doe - 7.5 0.6 6.8 0.8 6.5 0.8 7.3 0.9
Total live fetuses® : 1) 68 65 5 _
Live fetuses/doe’ 6.4 0.8 6.2 0.9 5.0 0.8 3.6 1.6-
Total resorptions ) 10 7 ) 19 26
Resorptions/doe’- : 0.7 0.3 0.6 0.3 1.5 0.6 3.7 1.6
Total dead fetuses® - 7 (] 0 0
Dead fetuses/dce’ 0.5 0.4 0 0 0
Mean fetal weight (g)? 41.3 1.5 42.4 1.2 45.2 2.2 39.0 1.5
_Preimplantation loss (%)° 16 Y T2 ' 6
Postimplantation loss (X)° 15 9 a3 51
Sex ratio (% male) 47 35" 56 60

"pata were extracted from study number 2615, Tables 1-5.

®Data excludes does that either died on study or uere not pregnent; all mean calculations are based on the
number of does examined at necropsy.

Scalculated (but not statistically analyzed) by the reviewers

gt s -

9Mean  S.D.

"'E‘*‘ : toy e

"Significantly dtﬂonnt from controf (p<0.05)

v
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TABLE 4. Incidences of Fetal Abnormalities® -

Dose tevel (mg/kg/day)

Findings® T ) : o 5 10 20

No. fetuses (litters) examined. - 96 (15) 68 (11) 65 (13) 25 (4)
Visceral Variation:

Bleeding artery umbilicalis (bladder) 1 ) 0 0 0

Blood in abdomen 0 1 0 0

No. of fetuses (litters) with )

any visceral variationsk 1 1 0 0
Skeletal Malformations

Dysplasia of thoracié vertebra(e) . 1 1 0 0
Bifurcated rib(s) 1 2 () 0 0

No. of fetuses (litters) with : .

any skeletal malformation(s) 1¢1. 21 0 R 0
Skeletal Variations ) ‘ .
One rudimentary 13th rib (unilateral) TR 10 (6) 10 (6) 3.3 >
one 13th rib (unilateral) - 4 (2) 6 (3 T 5 (3 - 6" (3)
13th pair of ribs 1797 (9 13 (M) - 18 (8y 9.(
Rudimentary sternum bone(s) 188 T 199 T L1909 o LT 114
Sternum bone(s) : missing 4 (&) 15 (&) 33 6"

*pData were extracted from study no. 2615, Tables 7-11.

bMore than one type of anomalies may be found in one fetus; total number of fetuses with anomalies could not
be determined since individual data were not provided

'Significantty different from control (p<0.05)
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ATTACHMENT I

83-3 Teratology Studies
- ACCEPTANCE CRITERIA

.

Does your study meet the following acceptance criteria?

1. YES Technical form of the active ingredient tested.

2. NO At least 20 pregnant animals/dose group for mice, rats, or hamsters are
available. At least 12 pregnant animals/dose group for rabbits are
available. . :

3. At the high dose, overt maternal effects such as slight weight loss are

reported (or a limit dose is given, 1,000 mg/kg).

At the low dose, no developmental toxicity is reported.

FE P

Dosing duration is at least during the period of-major organogenesis, but
may extend up to one day prior to term.

6. _YES Analysis for test material stability, homogeneity, and concentration in
dosing medium. .

7. _YES  Individual daily observations.

8. _YES Individual body weights.

9. _YES  Individual food consumption.

10. YN Necropsy on all animals.

1. _YES Individual uterine examination, including numbers of fetal deaths, earlf
and late resorptions, and viable fetuses per sex.

12. _YES All ovaries examined to determins number of corpora lutea.

13. _YES Individual litter weights and/or individual fetal weights/sex/litter.

6.  _YES Individual fetal external examination.

15. /N Individual fetal skeletal examinstion for 1/3 to 1/2 of each litter for
rodents snd all for rabbits.

16,  _YES Individual fetal soft tissue exsmination. -

.y -

Criteria merked with an * are Etpplemental, may not be requil:ed for every study.

.
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