Pediatric Medicine, 2020

AB009. A mouse
model reproducing the
pathophysiology of neonatal
group B streptococcal infection
Elva Bonifacio Andrade1,2,3, Ana Magalhães2,
Ana Puga1, Madalena Costa1,3, Joana Bravo2,
Camila Cabral Portugal2, Adilia Ribeiro1,2,
Margarida Correia-Neves4,5, Augusto Faustino1,
Arnaud Firon6, Patrick Trieu-Cuot6,
Teresa Summavielle2,3, Paula Ferreira1,2
1

ICBAS—Instituto de Ciências Biomédicas de Abel Salazar, Universidade

do Porto, Porto, Portugal; 2i3S—Instituto de Investigação e Inovação em
Saúde/IBMC—Instituto de Biologia Molecular e Celular, Universidade
do Porto, Porto, Portugal; 3ESS - Escola Superior de Saúde, Instituto
Politécnico do Porto, Porto, Portugal; 4Life and Health Sciences
Research Institute (ICVS), School of Medicine, University of Minho,
Braga, Portugal; 5ICVS/3B’s, PT Government Associate Laboratory,
Braga/Guimarães, Portugal; 6Unité de Biologie des Bactéries Pathogènes
à Gram-positif, Centre National de la Recherche Scientifique, Institut
Pasteur, Paris, France
Correspondence to: Elva Bonifácio Andrade. ICBAS—Instituto de
Ciências Biomédicas de Abel Salazar, Universidade do Porto, Porto,
Portugal; i3S—Instituto de Investigação e Inovação em Saúde/IBMC—
Instituto de Biologia Molecular e Celular, Universidade do Porto,
Porto, Portugal; ESS - Escola Superior de Saúde, Instituto Politécnico
do Porto, 4200-072 Porto, Portugal. Email: elva.andrade@ibmc.up.pt.

Abstract: Group B streptococcal (GBS) meningitis remains
a devastating disease. The absence of an animal model
reproducing the natural infectious process has limited our
understanding of the disease and, consequently, delayed
the development of effective treatments. Knowing that
in human the bacterium is vertically transmitted, we
developed a mouse model in which bacteria are transmitted
to the offspring from vaginally colonised pregnant females,
the natural route of infection. Thus, pregnant BALB/c
mice were intravaginally inoculated with the serotype III
hypervirulent strain CC17 BM110 or with the attenuated
isogenic mutant BM110∆cylE, that does not express the
pore-forming toxin β-hemolysin/cytolysin (β-h/c), at the
17th and 18th days of gestation. Vaginal colonisation was
monitored upon delivery by vaginal lavage. At day one
after birth, and with both GBS strains, the vaginal mucosa
of all females presented high bacterial load enabling the
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vertical transmission of the bacterium. Thereafter, the
bacterial levels started to decrease, but more abruptly with
BM110∆cylE mutant than with BM110 WT. Moreover,
a transient and intermittent colonisation with BM110
WT was observed in their genital tract after delivery.
Pups exposed to the more virulent strain exhibit higher
mortality rates and lung pathology than those exposed to
the attenuated strain. GBS was also quantified in the brain
of pups, and the level of colonisation was always slightly
less in pups born from BM110∆cylE-colonised progenitors
than that observed in pups born from BM110 WTcolonised mothers. Moreover, the brain of pups infected
with BM110 WT exhibited the hallmarks of meningitis
such as meningeal congestion, vascular hyperaemia, and
oedema. Interestingly, both strains were detected in the gut
during the neonatal period and adulthood, revealing that
GBS-commensalism is likely established during early life,
and could be a cause of transition to invasive niches. Using
this model, we also found that during the neonatal period,
BM110 WT infected pups presented decrease proportion of
Ly6G-Ly6Chi monocytes in the brain, increased microglia
activation and a morphology shift towards a reactive
phenotype, neuronal apoptosis and reactive astrogliosis.
Notably, as in humans, the surviving offspring presented
neurological developmental disability, revealed by impaired
learning performance and memory in adulthood, as
evaluated in the radial maze. The intrapartum antibiotic
prophylaxis is routinely used to prevent neonatal diseases.
Thus, to test our model, BM110-colonised pregnant mice
were prophylactically treated with ampicillin added to their
drinking water from gestational day 20 (one day before
delivery) until postnatal day 1. This treatment significantly
increased neonatal survival, showing that our mouse
model can be used to test the efficacy of new prophylactic
treatments against neonatal GBS infections. Altogether,
our data show that this novel experimental model closely
mimics the human GBS infection during birth and is the
first that enables a mother-to-child transmission leading to
GBS-induced diseases. The use of this new mouse model
will promote a better understanding of the physiopathology
of GBS-induced meningitis.
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