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easibility of mouse continuous intravenous infusion for fertil-
ty and embryo-foetal development studies

ichard S. Bartlett ∗, Hans van Wijk
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The rat and rabbit are routinely used in pre-clinical reproduc-
ive and developmental toxicity (DART) studies. However, there
re instances where they are not suitable models and the mouse
s used as an alternative species. For studies requiring intravenous
dministration in mice, the test article can be administered as a
low bolus injection via the tail vein. However, this approach is
nly recommended for short term studies (up to 7 days) and for
dministration durations of less than 5 min due to adverse effects
n tail quality with longer dosing. We have previously developed
mouse catheterised continuous intravenous infusion technique
sing a surgically implanted femoral vein catheter with tail cuff
xteriorisation, and have shown its utility on general toxicology
tudies. However, the reliability of this method decreased over
ime, with a success rate of only 74% after 28 days on study because
f tail cuff constraints due to animal growth. Additionally, infu-
ion methods have not been developed for mouse DART studies.
herefore, the aims of the present study were (1) to determine
hether a larger diameter tail cuff (6 mm) could extend the con-

inuous infusion duration, and (2) to determine the feasibility of
valuating DART parameters in mice continuously infused using
his method in a combined fertility and embryo-foetal develop-

ent study. 33 CD-1 female mice (approximately 7–9 weeks old)
ere surgically implanted with a femoral vein catheter exteriorised
ith a 6 mm tail cuff, allowed to recover for at least 6 days, and

hen intravenously administered 0.9% sodium chloride, by contin-
ous infusion (4 mL/(kg h)) for at least 2 weeks prior to pairing,
uring pairing (with uncatheterised males) and through Gestation
ay (GD) 18 (42 total days). On GD18, females were killed and uter-

ne contents examined. During the first two weeks of the study,
echnical failure occurred in 8 females; this was attributed to the
arger diameter of the tail cuff, which slipped down and allowed
he catheter to be chewed by the mouse. One female was removed
rom study due to technical failure during the mating period (prior
o mating). Of the 24 female mice remaining on study at the end
f pairing, 23 (96%) were successfully mated and 22 of those (96%)
ere confirmed pregnant. Catheter failures or poor tail conditions

esulted in early removal of 5 additional mice. However, those sur-
iving to necropsy, uterine and foetal data were within background
anges, indicating no effects of continuous infusion on any repro-
uctive or developmental parameters. It is therefore concluded that
ontinuous intravenous infusion via cannulation of the femoral vein
nd exiting at the tail using a tail cuff is a viable method of intra-
enous dosing for mice in DART studies. The larger tail cuff did not
ncrease reliability of the infusion technique for a period greater

han 28 days, therefore separate fertility and embryo-foetal devel-
pment studies are recommended for mice.
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Pregnancy outcomes after in utero exposure to Baclofen
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Introduction: Baclofen is an antispasmodic drug approved for
the alleviation of spasticity in patients with multiple sclerosis or
spinal cord disease. It can be administered orally, or by the intrathe-
cal route to lower systemic exposure. Reprotoxicity studies at high
doses reported omphalocele, microcephaly, vertebral arch widen-
ing and incomplete ossification in several species. Human data
consist of isolated cases of normal pregnancies, and one case of
neonatal seizures attributed to baclofen withdrawal. The aim of this
study was to describe pregnancy outcomes after in utero exposure
to baclofen.

Methods: Prospective pregnancies with a known outcome
recorded by the French network of Pharmacovigilance Centers were
analyzed. Maternal history and drug exposures were collected dur-
ing the first contact, and pregnancy outcomes were documented at
follow-up. Retrospective cases were analyzed separately.

Results: A total of 42 cases were included, of which 3 were
retrospective cases. Among the 39 prospective cases, the mean
maternal age was 30.9 ± 5.3 years and the mean gestational age
at the time of request was 12.1 ± 7.6 weeks after the last men-
strual period. Baclofen was administered orally in all cases, but
one. Patients were exposed during the 1st trimester, except one
treated only during the 3rd trimester. The mean daily dose was
31.1 ± 23.1 mg (5–90 mg), mainly for multiple sclerosis (n = 12)
and spinal cord trauma (n = 12). There were 31 live births (2 pre-
mature babies), 1 stillbirth attributed to chorioamniotitis and 7
elective abortions including 1 after diagnosis of anencephaly. An
additional case of major malformation (bilateral kidney duplica-
tion) was observed among 32 examinable newborns. The rate of
major congenital malformations was 6.25% [95%CI = 0.008–0.21%].
Four babies exposed up to delivery presented with neonatal symp-
toms: myoclonus (50 mg baclofen, codeine), tremulations (90 mg
baclofen, clonazepam), hyaline membrane disease (1 in a prema-
ture baby, 1 in a full-term baby with c-section). Three retrospective
cases were collected: 1 baby with corpum callosum lipoma, nasal
epidermoid cysts, and tremulations at birth (60 mg baclofen, clon-
azepam) and 2 cases of respiratory diseases (1 neonatal death in a
premature baby, 1 full-term baby, both with c-sections).

Conclusion: Although our sample size is small, 2 cases involv-
ing the CNS as observed in animal studies, could suggest a potential
target organ in humans. Moreover, we describe neonatal symp-
toms possibly due to baclofen exposure until delivery, including
withdrawal symptoms after high-dose baclofen and concomitant
exposure to benzodiazepine or opiate. Although possibly due to c-

section or prematurity, pulmonary adverse events are reminiscent
of rare cases of respiratory depression in treated patients.
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