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Improving the neurovasculature of growth restricted newborns following ibuprofen or placental stem cell treatment

METHODS: Normally grown and
FGR (<10th centile) piglets were
collected on day of birth and
assigned to treatment groups:
Stem Cells - Mesenchymal stem
cells and endothelial colony forming
cells were recovered through cell
sorting from healthy human term
placenta. 1 million of each SC were
administered i.v. on day 1.
Oral ibuprofen was administered to
pigs at each morning feed (day 1:
20mg/kg; days 2 and 3: 10mg/kg).
Brain outcomes were examined on
day 4 (minimum n = 5 per group).

BACKGROUND: Fetal growth restriction (FGR) is commonly caused
by placental insufficiency, resulting in abnormal neurodevelopment of
the brain.

- No treatment exists to protect the FGR newborn brain.

- Inflammation is a key mechanism in progression of brain
impairment in the FGR newborn and may disrupt the
neurovascular unit (NVU)

- We explored whether two treatments that target inflammation
could reduce NVU disruption in the FGR newborn; ibuprofen and
placental stem cells

CONCLUSION: Both treatments were
capable of modulating the inflammatory
response in FGR, and promoting vaso-glia
interaction which in turn enhanced NVU-
integrity. SC treatment may be more
efficacious due to the pro-angiogenic effects
observed. Whether these improvements
persist long-term remains to be determined.

RESULTS:  SC and ibuprofen treatment significantly reduced inflammation and improved NVU integrity in the FGR brain

Figure 2. FGR showed altered NVU function with the presence of endogenous serum proteins Albumin and IgG in the perivascular space (between vessel lumen and astrocyte
endfeet) and in brain parenchyma. Distinct astrocyte activation (inflammatory response) and loss of endfeet interaction with vasculature was observed. Ibuprofen and stem cell
treatment significantly reduced the presence of these endogenous proteins in the brain and maintained resting astrocyte morphology.

Figure 1. Cellular composition of
the NVU. Resting glial cells form
a tight functional unit that
regulates the homeostasis of the
brain environment.
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 SC treatment improved vessel density while ibuprofen had no effect

Figure 3. Decreased vessel density, length and branching as assessed with Collagen IV staining was observed
in FGR. Stem cell treatment improves general vasculature likely through pro-angiogenic effects of ECFCs.
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