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The potential of in utero exposure to fluconazole to initiate
teratogenesis was analyzed in ICR (CD-1) mice. Developmental
phase specificity was determined by treating mice with single
oral doses of 700 mg/kg on gestational day 8, 9, 10, 11, or 12.
Control animals received vehicle on gestational days 8–12.
Gestational day 10 was identified as the phase of maximal
sensitivity for induction of cleft palate, the predominant terato-
genic effect induced by fluconazole, with 50% of fetuses exposed
on this developmental phase being affected. After treatments on
gestational day 8, 9, 11, or 12, cleft palate occurred with lower
frequencies: 12, 21, 28.7, and 2.7%, respectively. Examination of
skeletal morphology revealed anomalies of the middle ear appa-

ratus in 15% of the fetuses that were exposed on gestational day
8. Dysmorphic tympanic ring and absence of the incus were the
more common ear anomalies recorded. Reduced humeral length
was noted in 22% of fetuses that were exposed on gestational day
10. Dose-response relationship was investigated by treating an-
imals with 0 (vehicle), 87.5, 175, or 350 mg/kg on gestational
day 10, coincident with the phase of peak teratogenic sensitivity.
Besides showing that fluconazole operates under a strict dose-
response mechanism, the study identified 175 mg/kg as the
lowest observed adverse effect level for cleft palate induction,
with 7.6% of the exposed fetuses being affected. (Pediatr Res 58:
94–99, 2005)

Fluconazole, a synthetic azole antifungal agent, was identi-
fied recently as a possible human teratogen (1,2). Several
congenital anomalies, including craniofacial, limb, kidney, and
cardiac defects, have been observed in four children who were
exposed prenatally to doses of 400–800 mg/d for several
weeks (3–5). It seems feasible that fluconazole becomes ter-
atogenically operative only under high levels of exposure,
because no increment in congenital malformations have been
reported after exposure to a single dose or multiple doses of
50–200 mg (6–9).
Animal models, in vitro and in vivo, have been used to

investigate the teratogenicity of fluconazole. A specific terato-
genic effect on the branchial arch apparatus has been described
in cultured whole mouse (10) and rat embryos (11–13). The
branchial arches are transitional embryonic structures involved
in the development of several components of the head and
neck. Skeletal derivatives originating from the branchial arch

apparatus include the Meckel’s cartilage (around which the
membranous bone of the mandible develops), components of
the middle ear apparatus, the styloid process, the hyoid bone,
and thyroid and cricoid cartilages (14). Two subdivisions of the
first branchial arch, termed maxillary and mandibular promi-
nences, give rise to the majority of the upper and lower jaws.
Abnormal branchial arch phenotypes induced by fluconazole in
cultured rodent embryos included hypoplasia, agenesis, and
fusion of the first and second arches (10–13).
Fluconazole has been tested for in vivo teratogenic effects in

rats and rabbits (15,16). When pregnant rats were treated with
25 or 125 mg/kg during days 6–17 of gestation, an increased
occurrence of fetal anatomical variants, including renal pelvis
dilation (at 125 mg/kg) and supernumerary ribs (at 25 and 125
mg/kg), were noted. Doses ranging from 80 to 320 mg/kg
resulted in increased embryo lethality and in fetal abnormali-
ties, including wavy ribs, cleft palate, and abnormal craniofa-
cial ossification. No evidence of teratogenicity was found after
exposure of pregnant rabbits to 5, 10, or 20 mg/kg during days
7–18 after insemination.
Fluconazole is widely used in the treatment of several types

of fungal infections, including common forms such as vaginal
candidiasis, and therefore has an elevated potential for human
gestational exposure. In view of the limited current character-
ization of its teratogenic capacity, in the present study, the
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possible noxious consequences of in utero exposure to flucon-
azole were investigated for the first time in mice. Analysis
focused on the effect of developmental stage at exposure on
teratogenic susceptibility and dose-response relationship.

METHODS

Testing drug/dosing solutions. The capsule formulation available for oral
administration (Diflucan), which contains 150 mg of fluconazole and lactose
(150 mg), corn starch (49 mg), magnesium stearate (3 mg), sodium lauryl
sulfate (0.4 mg), and silica precipitate (0.4 mg) as inactive ingredients, was
used. Capsule contents were suspended in olive oil and administered by
intragastric intubation (gavage) at a dosage volume of 50 mL/kg. Controls
were dosed with vehicle, prepared by suspending appropriate concentrations of
the inactive, analytical grade ingredients purchased from Caesar & Loretz
GmbH (Hilden, Germany; magnesium stearate and corn starch) and A.C.E.F.
s.p.a (Piacenza, Italy; silica precipitate) in olive oil.

Animal husbandry and breeding procedure. Mature ICR (CD-1) mice
(24–26 g) were obtained from Harlan Italy (Udine, Italy). Upon arrival,
animals were housed in plastic cages and quarantined for 1 wk before mating.
Rodent laboratory chow (Harlan Teklad) and tap water were provided ad
libitum. During the entire study, animals were kept at the following controlled
conditions: temperature of 22 � 1°C, 55 � 5% of relative humidity, and a
light/dark cycle of 12 h. Three/four females were cohabited overnight with a
male of the same stock and examined for vaginal plug (taken as evidence of
mating) at the end of the dark cycle (0800). The day when vaginal plug was
noted was designated as gestational day 0. The study was approved by the
Institutional Animal Care and Use Committee.

Developmental phase specificity. The influence of the timing of exposure
on the teratogenic outcome was investigated by treating pregnant animals with
a single high dose of 700 mg/kg on gestational day 8, 9, 10, 11, or 12. These
gestational time points are known to encompass major organogenesis in the
mouse (14). Controls were treated with vehicle on gestational days 8–12.

Dose-response relationship. Teratogenic dose-response relationship was
investigated by administering fluconazole at oral doses of 0 (vehicle), 87.5,
175, or 350 mg/kg on gestational day 10. The timing of exposure was selected
on the basis of the information provided by the developmental phase-
specificity study showing gestational day 10 as the peak sensitive period for
fluconazole-induced teratogenesis.

End-points evaluation. Pregnancies were terminated near term, on gesta-
tional day 18, and the maternal weight, pregnant uterus weight, maternal
absolute weight (maternal weight � pregnant uterine weight), number of live
and dead fetuses, fetal sex, fetal weight, and gross fetal morphologic defects
were recorded. Then, one half of the fetuses from each litter were prepared for
double-staining skeletal examination using the methods of Inouye (17) and
Kimmel and Trammel (18) as modified by Kuczuk and Scott (19). The
remainder of the fetuses were fixed in Bouin’s solution and subsequently
examined for visceral anomalies using the free-hand razor blade sectioning

technique according to Wilson (20). All morphologic evaluations were carried
out under a stereomicroscope.

Statistical analysis. Continuous data were compared using t test or
ANOVA and post hoc Student-Newman-Keuls test for multiple comparisons.
Binomial data were compared using the �2 test or the Fisher’s exact test when
appropriate. Differences were considered statistically significant at p � 0.05.

RESULTS

Developmental phase specificity. Oral treatment with flu-
conazole at 700 mg/kg on gestational day 8, 9, 10, 11, or 12
neither induced clinically evident signs of maternal toxicity nor
affected maternal body weight parameters (Table 1). There
were no treatment-related effects on the remaining gestational
parameters considered, including the number of live fetuses
and the mean fetal and placental weights (Table 1).
The timing of exposure was a critical determinant of flucon-

azole-induced embryo lethality, because only animals that
received the drug on gestational day 10 had a significant
increase (p � 0.05) of the control level of postimplantation loss
(from 11.5 to 21%; Fig. 1).
Administration of fluconazole on gestational day 8, 9, 10, or

11 resulted in a significant increment (p � 0.05) of live fetuses
with cleft palate compared with the control group (Fig. 1). The
phenotypic appearance of cleft palate is shown in Fig. 2.
Gestational day 10 represented the peak sensitivity for cleft
palate, with 50% of fetuses being affected (Fig. 1). Moving
backward or forward from this time point resulted in a sharp
decrement of cleft palate frequencies (Fig. 1). Indeed, whereas
fluconazole administration on gestational day 9 or 11 disrupted
palate closure in 21 and 28.7% of fetuses respectively, treat-
ment on gestational day 8 or 12, affected only 12.7 and 2.3%
of fetuses, respectively (Fig. 1). There were four (3.17%)
instances of exencephaly among fetuses that were exposed on
gestational day 8 (data not shown). Statistical analysis did not
reveal this frequency as significant in comparison with con-
trols. Cleft palate (2 of 147; 1.36%) was the only gross
malformation observed in the control group (Fig. 1).

Table 1. Effect of fluconazole* on gestational parameters in the ICR (CD-1) mouse (developmental phase specificity study)

Control Group† Gestational Day 8 Gestational Day 9 Gestational Day 10 Gestational Day 11 Gestational Day 12

No. of pregnant animals treated 14 10 11 10 10 11
No. of animals at term gestation
with live fetuses

14 10 10 10 10 11

Maternal body weight (g � SEM)
at term

57.35 � 1.42 65.21 � 2.52 56.77 � 2.24 61.75 � 1.83 58.84 � 2.29 59.17 � 2.17

Maternal corrected body weight
(g � SEM)‡

39.16 � 1.33 42.13 � 1.62 36.61 � 1.18 40.06 � 1.31 37.01 � 1.60 36.72 � 0.51

Gravid uterine weight at term
(g � SEM)

17.94 � 1.51 22.06 � 1.43 19.58 � 2.17 20.83 � 1.43 20.90 � 1.22 20.66 � 2.08

Mean � SEM of implantations/litter 12.43 � 1.02 14.90 � 0.82 13.36 � 0.39 14.60 � 0.56 12.80 � 0.74 12.82 � 1.10
No. of implantations 174 149 147 146 128 141
No. of live fetuses 154 126 119 115 115 129
Mean fetal body weight
(g � SEM)/litter

1.29 � 0.03 1.31 � 0.03 1.34 � 0.05 1.34 � 0.04 1.37 � 0.03 1.37 � 0.06

Mean placental weight
(g � SEM)/litter

0.12 � 0.01 0.13 � 0.00 0.12 � 0.00 0.13 � 0.01 0.13 � 0.01 0.13 � 0.01

* 700 mg/kg administered orally.
† Administered with vehicle on gestational days 8–12.
‡ Maternal body weight at term minus gravid uterine weight.
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Types and frequencies of skeletal and visceral abnormalities
observed in fluconazole-exposed fetuses are shown in Table 2.
Evaluation of skeletal morphology revealed treatment-related
teratogenic effects on the middle ear apparatus and limbs.
These effects were characterized by a strict phase specificity.
Defective ears were produced only by gestational day 8 treat-
ments, with 15% of exposed fetuses being affected. Statistical
analysis revealed this frequency as statistically significant (p �
0.002) in comparison with the control group. Ear development
of the control group was undisturbed. The most frequent ear
defects were absence of the incus and dysmorphic tympanic
ring. Examples of ear abnormalities are shown in Fig. 3. When
fluconazole was given on gestational day 10, 22% of exposed
fetuses displayed a shortening of the humerus (p � 0.001
versus control group; Fig. 4). The administration of fluconazole

on gestational day 8, 10, or 11 significantly (p � 0.001)
increased the frequency of rib variations (including long su-
pernumerary thoracolumbar and short supernumerary thoraco-
lumbar ribs) when compared with the control group.
Examination of visceral morphology revealed a significantly

higher frequency (p � 0.007) of dilated renal pelvis in fetuses
that were exposed on gestational day 10 compared with the
control group. No other visceral defects were identified.
Dose-response relationship. Dose-dependence was investi-

gated by treating animals with fluconazole at oral doses of 0
(vehicle), 87.5, 175, or 350 mg/kg on gestational day 10. The
data obtained were integrated with data resulting from treat-
ment with 700 mg/kg on gestational day 10 in the develop-
mental phase specificity study. Analysis of external, visceral,
and skeletal morphology revealed cleft palate as the only
teratogenic response caused by doses �700 mg/kg. Cleft palate
frequencies are provided, along with frequencies relative to
postimplantation loss, in Fig. 5. Whereas exposure to 87.5
mg/kg resulted in a control-comparable frequency of cleft
palate (1%), a statistically significant increase of this defect
(6.7%) was induced by treatment with 175 mg/kg (p � 0.05
versus control group). Thus, 175 mg/kg represented the lowest
observed adverse effect level (LOAEL) for cleft palate. Con-
sistently with a dose dependence, after treatments with 350 and
700 mg/kg, the frequency of cleft palate increased to 26 and
53%, respectively. Other than cleft palate, no morphologic
anomalies were induced by fluconazole at doses ranging from
87.5 to 350 mg/kg, with the exception of an increased fre-
quency of supernumerary ribs seen after fluconazole at 350
mg/kg (data not shown). After this treatment regimen, a five-
time increase of the control frequency of this anatomical
variation, from 9.7 to 49% (p � 0.001), resulted (data not
shown). There were no significant differences in gestational
parameters. Gestational parameters of experimental and con-
trol groups were comparable (Table 3).

DISCUSSION

In the present study, a single high dose of fluconazole caused
phase-specific teratogenic effects that included cleft palate and
middle ear apparatus and limb malformations. Malformations
of the middle ear apparatus were observed only after dosing on
gestational day 8, whereas administration on gestational day 10
resulted in limb defects (short humerus). Cleft palate, the most
sensitive developmental response induced by fluconazole,
showed a broader gestational phase of sensitivity, which en-
compassed gestational days 8, 9, 10, and 11. However, even
regarding cleft palate, the timing of exposure influenced tera-
togenic outcome, with maximal sensitivity peaking on gesta-
tional day 10. Treatment with fluconazole also resulted in a
greater number of anatomical variants, including supernumer-
ary ribs (after treatment on gestational days 8, 10, and 11) and
renal pelvis dilation (after treatment on gestational day 10). It
seems remarkable that fluconazole initiated teratogenesis with-
out affecting the indices of maternotoxicity measured in the
study (clinical signs, mortality, and body weight change). This
suggests that the developmental adverse effects were not me-
diated by a maternal imbalance. The hypothesis that flucon-

Figure 1. Effect of fluconazole on postimplantation loss and cleft palate in the
ICR (CD-1) mouse (stage-specificity study). Fluconazole (700 mg/kg) was
administered orally on gestational day 8, 9, 10, 11, or 12. Control animals were
administered vehicle during gestational days 8–12. Uterine contents were
evaluated on gestational day 18. GD, gestational day of treatment. Numbers in
parentheses refer to the number of resorbed/dead fetuses of the total number of
implants or to the number of affected fetuses of the total number of fetuses
examined. ‡Statistically significant higher frequency of postimplantation loss
of GD 10 (31 of 146) vs control group (20 of 174; p � 0.05; �2 test);
*statistically significant higher frequencies of cleft palate of GD 8 (16 of 126)
and GD 9 (17 of 119) vs control group (2 of 154; p � 0.05; �2 test);
**statistically significant higher frequencies of cleft palate of GD 10 (61 of
115) and GD 11 (33 of 115) vs control group (2 of 154), GD 8 (16 of 126), GD
9 (17 of 119), and GD 12 (3 of 129; p � 0.05; �2 test).

Figure 2. (A) Palate from a control GD 18 mouse fetus. (B) Cleft palate from
a GD 18 mouse fetus that was exposed to fluconazole at 700 mg/kg on GD 10.
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azole acts directly on the embryo is also supported by whole
embryo culture findings (10–13).
The middle ear apparatus is composed of three endochondral

auditory ossicles (the stapes, incus, and malleus) and the
tympanic ring, which is a dermal bone (21,22). The malleus,
the incus, and the tympanic ring are derived from the first
(mandibular) branchial arch; the stapes are derived from the
second (hyoid) branchial arch (21,22). When fluconazole was
administered on gestational day 8, 15% of fetuses were found
to have abnormal development of middle ear apparatus skeletal
components, including incus, malleus, stapes, and tympanic
ring. This constellation of fluconazole-induced ear anomalies,
described in the present study for the first time, seems to be
remarkably consistent with studies carried out using the
postimplantation whole embryo culture. Indeed, branchial arch
anomalies were the most sensitive teratogenic responses elic-
ited by fluconazole in cultured mouse (10) and rat (11–13)
embryos. Studies with rat embryos also led to the postulations
that 1) an interference with the cellular and molecular mech-
anisms that control neural crest cell migration may be causal in

the elicitation of teratogenic effects (12,13) and 2) the branchial
arch abnormalities induced by both fluconazole and retinoic
acid in cultured embryos may be the result of a common
alteration of the pathogenetic pathway (13). When the terato-
genic spectrum induced by fluconazole is considered, it must
be noted that not only ear anomalies but also cleft palate can be
regarded as a defect having an embryologic relation with
deviant branchial arch development, considering that the ma-
jority of the secondary palate originates from medial out-
growths of the maxillary prominences of the first branchial
arch (14).
This is not the first study to describe teratogenic effects after

in utero exposure to fluconazole. Oral administration of flu-
conazole to pregnant rats during gestational days 6–17 was
associated with several developmental disorders, including an
increase in fetal anatomic variants (supernumerary ribs and
renal pelvis dilation) and delays in ossification after oral
dosages of 25 mg/kg or greater and increased embryo lethality,
cleft palate, and abnormal craniofacial ossification after treat-
ment with 80–320 mg/kg daily (15,16). This spectrum of

Table 2. Type and frequency of skeletal and visceral defects induced by fluconazole* in the ICR (CD-1) mouse at different time points

Control† Gestational Day 8 Gestational Day 9 Gestational Day 10 Gestational Day 11 Gestational Day 12

Skeletal defects
No. of fetuses examined‡ 72 65 61 59 59 66
Total no. of fetuses with middle ear

apparatus anomalies
0 10 (15.38%)� 0 0 0 0

Absent incus 0 6 (9.23%) 0 0 0 0
Absent malleus 0 2 (3.08%) 0 0 0 0
Absent stapes 0 2 (3.08%) 0 0 0 0
Abnormal incus 0 3 (4.61%) 0 0 0 0
Abnormal malleus 0 1 (1.54%) 0 0 0 0
Abnormal tympanic ring 0 7 (10.78%) 0 0 0 0

Total no. of fetuses with limb defects 0 0 0 13 (22.03%)¶ 1 (1.69%) 1 (1.51%)
Short humerus 0 0 0 13 (22.03%) 1 (1.69%) 0
Short or small phalanx 0 0 0 0 0 1 (1.51%)

Total no. of fetuses with abnormal
vertebrae

0 2 (3.08%) 1 (1.64%) 2 (3.40%) 4 (6.78%) 1 (1.51%)

Thoracic hemivertebrae 0 0 1 (1.64%) 0 0 0
Misshapen thoracic vertebrae 0 0 0 1 (1.69%) 0 0
Misshapen lumbar vertebrae 0 1 (1.54%) 0 0 3 (5.08%) 1 (1.51%)
Absent lumbar vertebrae 0 0 0 0 1 (1.69%) 0
Caudal hemivertebrae 0 1 (1.54%) 0 0 0 0
Fused caudal vertebrae 0 0 0 1 (1.69%) 0 0

Total no. of fetuses with rib
anomalies

7 (9.72%) 44 (67.69%)¶ 9 (14.75%) 31 (52.54%)¶ 51 (86.44%)¶ 8 (12.12%)

Long supernumerary
thoracolumbar§

3 (4.16%) 37 (56.92%) 5 (8.20%) 21 (35.59%) 28 (47.46%) 2 (3.03%)

Short supernumerary
thoracolumbar§

7 (9.72%) 12 (18.46%) 7 (11.47%) 13 (22.03%) 26 (44.07%) 8 (12.12%)

Visceral defects
No. of fetuses examined‡ 71 54 58 56 55 63
Total no. of fetuses with anomalies

of the urinary tract
1 (1.41%) 6 (11.11%) 5 (8.62%) 9 (16.07%)# 8 (14.54%) 4 (6.35%)

Dilated renal pelvis 1 (1.41%) 5 (9.26%) 5 (8.62%) 9 (16.07%) 8 (14.54%) 4 (6.35%)
Distended bladder 0 1 (1.85%) 0 0 0 0

* 700 mg/kg administered orally.
† Administered with vehicle during gestational days 8–12.
‡ A single fetus may be represented more than once in listing individual morphologic abnormalities.
§ Variations.
� Statistically significant (p � 0.002) vs control group.
¶ Statistically significant (p � 0.001) vs control group.
# Statistically significant (p � 0.007) vs control group.
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effects seems to correlate partly with that observed in this
study. The morphologic responses observed in rodents (both
rats and mice) share some similarities with the abnormal pheno-

types described in children who are exposed in utero to high doses
of fluconazole (3–5). This seems to be the instance of cleft palate;
limb defects; and ear, rib, and kidney anomalies (3–5).
Dose-response analysis that was carried out during the de-

velopmental phase of maximum sensitivity identified 175
mg/kg as the LOAEL for fluconazole-induced teratogenesis.
This level of exposure is approximately seven times the max-
imal human therapeutic dosage (fluconazole is administered at
doses up to 1600 mg/d in the treatment of disseminated fungal
infections) (23). From the perspective of human risk estima-
tion, these notions seem to favor the viewpoint that fluconazole
becomes teratogenically operational only under elevated levels
of exposure. However, before this assertion can be regarded as
plausible, possible interspecies differences in pharmacokinetic
parameters should be taken into consideration. Pharmacoki-
netic parameters play, in fact, a central role in establishing the
amount and the form of the drug that reaches the embryonic
compartment through diaplacental transfer (24). It is known
that animal species can differ significantly in the rates at which
they absorb, distribute, and eliminate drugs and that these
differences represent a major obstacle in the extrapolation of
teratologic data from laboratory animals to humans (24,25).
This may also be true for fluconazole. Significant differences
were found when the pharmacokinetic profile of fluconazole
was evaluated in mice and humans (26). Administration of a
single oral dose of 1 mg/kg resulted in peak plasma concen-
trations that were 2-fold higher in humans than in mice (1.4
versus 0.7 �g/mL). Other marked species differences noted
were relative to the half-life (t1/2) and area under the curve
(AUC), with mean values that were in both cases 5-fold higher

Figure 3. Lateral views of Alcian blue (cartilage) and alizarin red (bone)
stainings of ear skeletal components from GD 18 mouse fetuses. MC, Meckel’s
cartilage; Ma, malleus; In, incus; St, stapes; TR, tympanic ring; SP, styloid
process. Bar � 0.5 mm. (A) Right normally developed ear from a control fetus.
(B–F) Ear components from fetuses that were exposed to fluconazole at 700
mg/kg on GD 8. Note the abnormalities of tympanic rings in B–D and the
absence of the incus in C and F and of the stapes in C. Cases of abnormal incus
and stapes are shown in E and F, respectively.

Figure 4. Left forelimbs from GD 18 control (ctr) and fluconazole-treated (ft)
mouse fetuses showing missing deltoid tuberosity (dt) and shortened humerus
in the fluconazole-exposed (700 mg/kg on GD 10) limb.

Figure 5. Effect of fluconazole on postimplantation loss and cleft palate in the
ICR (CD-1) mouse (dose-response study). Fluconazole (0, 87.5, 175, 350, or
700 mg/kg) was administered orally on GD 10. Uterine contents were evalu-
ated on GD 18. Numbers in parentheses refer to the number of resorbed/dead
fetuses of the total number of implants or to the number of affected fetuses of
the total number of fetuses examined. *Statistically significant higher fre-
quency of postimplantation loss of 700 mg/kg group (31 of 146) vs control
group (14 of 157; p � 0.05; �2 test); **statistically significant higher frequency
of cleft palate vs the preceding groups (p � 0.05; �2 test). Cleft palate was
observed in 1 of 143, 1 of 100, 7 of 104, 22 of 84, and 61 of 115 live fetuses
that were exposed to 0, 87.5, 175, 350, and 700 mg/kg of fluconazole. Data
relative to the group that was treated with 700 mg/kg are also shown in Fig. 1.
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in humans than in mice (AUC, 43 versus 8.5 �g h/mL; t1/2, 22
versus 5.1 h, respectively) (26). These differences were not
apparently dependent on metabolism, because in both species,
fluconazole is poorly metabolized and is mainly eliminated
unchanged (~70%) in the urine (26). Plasma protein binding
was comparably low (11%) in the two species (26). Altogether,
these results seem compatible with the hypothesis that flucon-
azole has the potential for reaching higher and more prolonged
concentrations in human than in mouse embryonal tissue.
Therefore, a greater understanding of interspecies pharmaco-
kinetic differences seems to be of the utmost importance for the
extrapolation of fluconazole teratogenic data from rodents to
humans. An important aspect that should be examined is how
the fluconazole plasma levels resulting from treatment of mice
with LOAEL correlate with levels observed in humans who are
treated with the therapeutic doses.
In essence, this study 1) analyzed the effect of developmen-

tal phase on teratogenic susceptibility to fluconazole; 2) char-
acterized the dose-response relationship at the developmental
phase of maximal sensitivity, identifying the LOAEL for flu-
conazole-mediated teratogenesis; and 3) expanded the current
knowledge on the teratogenic spectrum induced by fluconazole
by identifying novel treatment-related malformations (limb
and middle ear apparatus malformations).
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Table 3. Effect of fluconazole* on gestational parameters in the ICR (CD-1) mouse (dose-response study)

Control
Group†

Dose (mg/kg)

87.5 175 350 700‡

No. of pregnant animals treated 10 7 8 7 10
No. of animals at term gestation
with live fetuses

10 7 8 7 10

Maternal body weight (g � SEM)
at term

60.32 � 3.65 62.47 � 2.89 56.82 � 1.83 61.00 � 1.42 61.75 � 1.83

Maternal corrected body weight
(g � SEM)§

37.38 � 2.24 38.49 � 1.22 37.19 � 0.83 39.87 � 0.83 40.06 � 1.31

Gravid uterine weight at term
(g � SEM)

22.77 � 1.51 23.59 � 1.99 19.36 � 1.14 21.13 � 1.41 20.83 � 1.43

Mean � SEM of implantations/litter 15.70 � 0.67 14.71 � 1.04 14.37 � 0.85 13.14 � 0.59 14.60 � 0.56
No. of implantations 157 103 115 92 146
No. of live fetuses 143 100 104 84 115
Mean fetal body weight
(g � SEM)/litter

1.23 � 0.05 1.28 � 0.02 1.31 � 0.05 1.33 � 0.03 1.34 � 0.04

Mean placental weight
(g � SEM)/litter

0.13 � 0.00 0.12 � 0.00 0.11 � 0.00 0.12 � 0.00 0.13 � 0.01

* 700 mg/kg administered orally on gestational day 10.
† Administered with vehicle on gestational day 10.
‡ Data relative to the group treated with 700 mg/kg are the same as those shown in Table 1.
§ Maternal body weight at term minus gravid uterine weight.
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