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BACKGROUND

Injuries to the developing brain due to hypoxia—ischemia (HI) are common causes of neurological disabllities in preterm babies. HI, with oxygen deprivation to the brain or
reduced cerebral blood perfusion due to birth asphyxia, often leads to severe brain damage and sequelae. Injury mechanisms include glutamate excitotoxicity, oxidative stress,
blood brain barrier dysfunction and exacerbated inflammation. Nutritional intervention is emerging as a therapeutic alternative to prevent and rescue brain from HI injury.
Lactoferrin (Lf) is an iron-binding protein present in saliva, tears and breast milk which has been shown to have antioxidant, anti-inflammatory and anti-apoptotic properties
when administered to mothers as a dietary supplement during pregnancy and/or lactation in preclinical studies of developmental brain injuries. However, despite Lf's promising

AIMS

neuroprotective effects, there is no established dose [1].

The aim of this work was to test three different doses of dietary maternal Lf supplementation using the postnatal day 3 HI model and evaluated the acute neurochemical
damage profile using *H Magnetic Resonance Spectroscopy (MRS) and long-term microstructure alterations using advanced diffusion imaging (DTI/NODDI) allied to protein

expression and histological analysis.
METHODS

Pregnant Wistar rats were fed either control diet or bovine Lf supplemented at 0.1, 1 or 10 g/kg/body weight ( ristologicslanaysis \
concentration from the last day of pregnancy (E21) to weaning. PO
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ultra-short echo time (TE = 2.1 mS) SPECIAL [2] Proton Spectra analyze - LCModel [3] Figure 1. Experimental timeline of the study. E: Embryonic day, HI: Hypoxia-Ischemia
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Acquired data reconstructed with DTI-TK and fitted using the NODDI toolbox [4].

Three different brain regions identified: corpus callosum, cingulum and external capsule.
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Figure 2.  Typical cortical
spectrum obtained in the Sham
group at P4.

Figure 4: Diffusivity (Axial, AD and Radial, RD), fractional anisotropy (FA) and direction encoded color (DEC)
maps, intra-neurite volume fraction (fin), cerebrospinal volume fraction (fiso), and orientation dispersion index
(ODI) maps. Maps correspond to the averaged maps over each group.
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Figure 3: Neurochemical profiles presented as mean + SEM. All concentrations are expressed in mM/g. Differences 0.20 0.20
between groups (Sham, HI, HILf0.1, HILf1 and HILf10) 24h post-HI (p<0.05, * HI vs. SH, $ difference between HILf 0.10 0.10 .mimm
groups. a b ¢ HILf 0.1, 1 or 10 vs HI respectively. Differences were determined by one-way ANOVA and considered 0.00 e it el e 0.00 e
significant when p<0.05 0.10 o fise op! 0.10 fin flao ool
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Figure 5: Histograms of the mean values of Diffusivity (Mean, MD; Axial, AD and Radial,

CONCL USlON RD), fractional anisotropy (FA), intra-neurite volume fraction (fin), isotropic volume
fraction (fiso) and orientation dispersion index (ODI) for Sham, HI, HILfO1, HILf1 and
HILf10 rats. *: P<0.05.

In conclusion, Lf supplementation attenuates, in a dose-dependent manner, the acute and long-term cerebral injury caused by
HI. This study suggests that Lf reached its optimal effects with dose of 1g/kg whereas 10mg seems deleterious for some
aspects. Further investigations are in progress to better understand mechanisms of Lf.

. : i i . [1] van de Looij Y et al. Lactoferrin during lactation protects the immature hypoxic-ischemic rat brain. Ann. Clin. Transl. Neurol. 2014, 1, 955-967.
Financial support: The study was funded by the Bill and Melinda Gates Foundation, part of the Grand Challenges [2] Mlynarik V et al. Localized short-echo-time proton MR spectroscopy with full signal-intensity acquisition. Magn. Reson. Med. 2006 Nov;56(5):965-70.

i i [3] Provencher SW et al. Estimation of metabolite concentrations from localized in vivo proton NMR spectra. Magn. Reson. Med. 1993 Dec;30(6):672-9.
partnership network. Supported also by the CIBM of the UNIL, UNIGE, HUG, CHUV, EPFL, Leenards and Jeantet foundation [4] Zhang H et al. NODDI: practical in vivo neurite orientation dispersion and density imaging of the human brain. Neuroimage. 2012 Jul 16:61(4):1000-16.

- r v ¢ 1 ciBMcCH



