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ID 480. SYSTEMIC IGF-1 TREATMENT AFFECTS GENE EXPRESSION IN THE 
BRAIN IN THE PRETERM RABBIT 

Doctor William Hellström1, Research project participant Claes Ekström2, Associate Professor Matteo Bru-
schettini2, Doctor Galen Carey5, Doctor Norman Barton5, Associate Professor Volker M Lauschke3, Biomedical 
analyst Suvi Vallius-Kvist2, Ph.D. Xiaoyang Wang4, Professor David Ley1 

1Dep. Of Pediatrics, Inst. Of Clinical Sciences, Sahlgrenska Academy, University Of Gothenburg, Gothenburg , Sweden, 
2Department of Pediatrics, Institute of Clinical Sciences Lund, Lund University and Skane University Hospital, Lund, Swe-
den, 3Department of Physiology and Pharmacology, Karolinska Institutet, Stockholm, Sweden, 4Centre of Perinatal Medi-
cine & Health, Institute of Neuroscience and Physiology, Sahlgrenska Academy, Gothenburg University, Gothenburg, 
Sweden, 5Global Clinical Development, Rare Metabolic Diseases, Shire, a Takeda Company , Zurich, Switzerland 

Background: Endogenous serum levels of IGF-1 are low in preterm infants following birth, and low levels are 
linked to morbidities and unfavorable neurodevelopmental outcome. IGF-1 affects brain cell proliferation, 
neurogenesis, maturation, and differentiation, however, the mechanistic effects of systemic exogenous IGF-
1 on the brain, across the blood barrier still remain unclear. Using the preterm rabbit pup as a model for pre-
term infants, we investigated the impact of systemic peripheral IGF-1/IGFBP3 treatment on gene expression 
in the periventricular brain area. 
 
Methods: Preterm rabbits (n=24) were delivered by C-section on E29 (=three days prior to term) and recei-
ved 4 mg/kg IGF-1/IGFBP3 or NaCl subcutaneously every 12th hour, the first three days of life (6 doses). To-
tal RNA transcriptome sequencing was performed on periventricular brain matter collected after the end of 
treatment (P0, 3 days after birth) and 10 days after the end of treatment (P10). 
 
Results: IGF-1/IGFBP3 treatment resulted in significant changes in 1624 genes (q≤0.05, corrected for multi-
ple testing) at P0 compared to the NaCl group. No differently expressed genes were found at P10. Over time, 
from P0 to P10, 1813 genes were affected exclusively by IGF-1/IGFBP3 treatment, 1583 genes were regula-
ted exclusively in the NaCl group, and 1001 were affected in both groups. Top regulated KEGG pathways at 
P0 in the IGF-1/IGFBP3 treatment included the spliceosome, the AMPK and the Hedgehog signalling path-
ways, all involved in regulating brain cell proliferation, metabolism, stem cell maintenance, and deve-
lopment. Investigating the dynamics in gene expression from P0 to P10, top regulated pathways affected in 
the IGF-1/IGFBP3 group included the synaptic vesicle cycle, the cell cycle, and the GABAergic synapse path-
ways among others. The top 20 genes upregulated in the IGF-1/IGFBP3 group from P0 to P10 (not affected 
at P0) included SCN1B, HPCA, CNTNAP2 and ITPKA gene, critical for neuronal migration and proliferation, 
myelination and synaptic plasticity.  
 
Conclusions: Systemic peripheral IGF-1/IGFBP3 treatment postnatally following preterm birth induced chan-
ges in genes and important pathways involved in neurodevelopment, such as the formation of neurons, neu-
ronal survival, and synaptic plasticity. Further, IGF-1/IGFBP3 treatment triggered a different developmental 
cue affecting the dynamics of the gene expression during an important developmental period. 
 
DL has received consulting fees from Shire PLC. 
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ID 152. MATERNAL MELATONIN ADMINISTRATION LEADS TO IMPROVED 
BRAIN MYELINATION IN GROWTH RESTRICTED FETAL LAMBS 

Doctor Atul Malhotra1,2,3, Dr Anna Alves de Alencar Rocha3, Dr Amy Sutherland3, Dr Tamara Yawno3, Dr Yen 
Pham3, Prof Graham Jenkin2,3, Dr Margie Castillo-Melendez2,3, Prof Suzanne Miller2,3 

1Department of Paediatrics, Monash University, Melbourne, Australia, 2Department of Obstetrics and Gynaecology, 
Monash University, Melbourne, Australia, 3The Ritchie Centre, Hudson Institute of Medical Research, Melbourne, Australia 

Background: Fetal growth restriction (FGR) is a serious pregnancy complication associated with increased risk 
of adverse neurodevelopment in the offspring. Melatonin can be safely given to the mother during pregnancy, 
and it readily crosses the placenta and fetal blood brain barrier. We investigated the effects of maternal me-
latonin administration on fetal brain structure in early-onset FGR, and assessed the presence and distribution 
of melatonin receptors, MT1 and MT2. Methods: Surgery was performed on twin-bearing pregnant ewes. Pla-
cental insufficiency and subsequent FGR was induced via single umbilical artery ligation in one of the twin 
fetuses at 88 days (0.6 gestation). Melatonin was administered intravenously (6 mg/ day) to a group of ewes 
from the time of surgery until 125 days (0.8 gestation), at which point the ewe and fetuses were euthanased, 
and fetal brains collected. Results: Study groups included control (n=5), FGR (n=5), control melatonin (con-
trol+MLT; n=6) and FGR melatonin (FGR+MLT; n=6). Melatonin administration did not alter fetal body or brain 
weights and was well tolerated. There were no significant differences seen in oligodendrocyte (Olig-2+) counts 
across all brain regions examined. Myelin (CNPase+) fibre density was reduced in FGR vs. control animals in 
most brain regions (p<0.05) and melatonin treatment restored CNPase fibre density. A similar but less pro-
nounced trend was seen with mature myelin (MBP+). Significantly increased astrocyte (GFAP+) immunoreac-
tivity was seen in the intragyral white matter and cortex of FGR vs. control animals, while melatonin decreased 
immunoreactivity in corpus callosum and external capsule (EC). Significant differences in activated microglia 
(Iba-1) activity were seen between FGR vs. FGR+ MLT groups in periventricular white matter (PVWM), subven-
tricular zone and EC (p<0.001). MT1 receptors were found only in white matter, however no significant diffe-
rences were noted between groups. MT2 receptors were increased in PVWM in FGR animals, and reduced in 
FGR+MLT animals. Conclusions: Maternal melatonin administration in an early onset model of FGR led to im-
proved myelination of white matter brain regions, possibly mediated by decreased inflammation.  
None declared 
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ID 279. SEVERE IVH WITH PHVD ALTERS BRAIN WHITE AND GRAY MATTER 
STRUCTURE, LEADING TO ABERRANT CORTICOGENESIS IN THE PRETERM 
RABBIT PUP 

Doctor Olga Romantsik1, Ms. Emily Ross-Munro2, Prof. Bo Holmqvist3, Dr. Anders Brinte3, Prof. Xiaoyang 
Wang4, Ass. Prof. Bobbi Fleiss2,5, Prof. David Ley1 

1Institute For Clinical Sciences, Dept. Pediatrics, University of Lund, Lund, Sweden, 2School of Health and Biomedical 
Sciences, RMIT University, Bundoora, Australia, 3ImaGene-iT AB, Medicon Village, Lund, Sweden, 4Center for Perinatal 
Medicine and Health, Institute of Neuroscience and Physiology, Sahlgrenska Academy, University of Gothenburg, 
Gothenburg, Sweden, 5NeuroDiderot, Inserm, Université de Paris, , France 

Background: Up to 60% of infants with severe intraventricular hemorrhage (IVH) develop post-hemorrhagic 
ventricular dilatation (PHVD), resulting in neurodevelopmental impairment. There are scarce data available 
on long-term neurodevelopmental outcomes of IVH in animal models, limited mainly to term-born animals. 
We aimed to establish a long-term model of PHVD in preterm rabbit pups and characterize the pattern of 
white and gray matter injury, and cortical impairment. 
Methods: IVH in preterm rabbit pups was induced by intraperitoneal injection of glycerol at postconceptio-
nal day 29 (full-term = 31). The presence of IVH was confirmed by high-frequency ultrasound at 24 h of age. 
The preterm rabbit pups were raised by a wet-nurse until postnatal day 33. Immunostainings were applied 
to investigate neurogenesis, synaptogenesis, astrogliosis, myelination, and corticogenesis. The assessment of 
the orientation and directionality of myelinated fibers was performed. 
Results: The occurrence of IVH in the study was 58 % (45/77). Survival of pups with IVH/PHVD (17.8%; 8/45) 
was significantly reduced compared to control pups (40.6 %; 13/32). Twenty pups (IVH/PHVD = 7) were used 
for analysis. The pups with IVH/ PHVD had globally reduced myelin content compared to controls (p = 
0.0009), an aberrant cortical myelination microstructure, and thinner upper cortical layers (I-III) (mean diff -
3.31; 95%CI -6.53-(-) 0.09; p = 0.04). We observed lower number of parvalbumin (PV)-positive interneurons 
in deeper cortical layers (IV-VI) in IVH/PHVD animals (mean diff -4.28; 95%CI -8.25-(-) 0.31; p = 0.03). 
IVH/PHDV inhibited the normal process of maturation of PV-positive interneurons, characterized by a reduc-
tion of the numbers of PV-positive perineuronal network-negative cells (mean diff -3.91; 95%CI -5.52-(-) 
0.85; p = 0.007). Pups with IVH/PHVD had overall reduced neurogenesis and synaptogenesis compared to 
the controls (p = 0.008 and p = 0.0003, respectively). We observed signs of reduced microglial activation in 
pups with IVH/PHVD in all studied brain regions (p = 0.08) except the hypothalamus and internal capsule. 
Conclusions: At one month of age, IVH/PHVD in the preterm rabbit pups resulted in alterations of cortical 
myelination microstructure and cortical organization with a reduction and maturational delay of PV-positive 
interneurons and a global decrease of neurogenesis and synaptogenesis. 
None declared 
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ID 472. Preliminary results of the PASSIoN trial (Perinatal Arterial Stroke 
treated with Stromal cells IntraNasally) 

Miss Lisanne M Baak1, Mrs Nienke Wagenaar1, Mr Niek E van der Aa1, Mr Floris Groenendaal1, Mr Jeroen 
Dudink1, Mrs Maria-Luisa Tataranno1, Mrs Liesbeth S Smit2, Mr Reint K Jellema3, Mr Timo R de Haan4, Mr 
Henk J ter Horst5, Mr Willem P de Boode6, Mrs Sylke J Steggerda7, Mr Colin G de Haar8, Miss Linda S de 
Vries1, Mr Frank van Bel1, Miss Cora HA Nijboer9, Mrs Manon JNL Benders1 

1Department of Neonatology, Wilhelmina Children's Hospital, University Medical Center Utrecht, Utrecht University, 
Utrecht, the Netherlands, 2Department of Neonatology / Department of Pediatric Neurology, Erasmus Medical Center-
Sophia Children's Hospital, Rotterdam, the Netherlands, 3Department of Pediatrics, Maastricht University Medical Cen-
ter, Maastricht, the Netherlands, 4Department of Neonatology, Emma Children's Hospital, Academic Medical Center, 
Amsterdam University Medical Center, Amsterdam, the Netherlands, 5Department of Neonatology, University Medical 
Center Groningen, University of Groningen, Groningen, the Netherlands, 6Department of Neonatology, Amalia Children's 
Hospital, Radboud University Medical Center, Nijmegen, the Netherlands, 7Department of Neonatology, Leiden Univer-
sity Medical Center , Leiden, the Netherlands, 8Cell Therapy Facility, Pharmacy Department, University Medical Center 
Utrecht, Utrecht, the Netherlands, 9Department for Developmental Origins of Disease, Wilhelmina Children's Hospital, 
University Medical Center Utrecht, Utrecht University, Utrecht, the Netherlands 

BACKGROUND: Perinatal arterial ischemic stroke (PAIS) is an important cause of perinatal brain damage in 
the term-born neonate with lifelong neurodevelopmental disorders in 50-75% of patients. Currently, there is 
no treatment available to alleviate neurological damage after PAIS. Mesenchymal stromal cells (MSCs) have 
shown promising results in animal studies of PAIS. In this study, we assessed the safety and feasibility of in-
tranasal delivery of bone marrow-derived allogeneic MSCs in neonates with PAIS. 
 
METHODS: We conducted a phase I/II, open-label, single-arm, nationwide intervention study in the NICU at 
the University Medical Center Utrecht, the Netherlands (ClinicalTrials.gov/show/NCT03356821). Ten (near-
)term (≥36 weeks of gestation) neonates with MRI-confirmed PAIS in the middle cerebral artery (MCA) re-
gion, with presenting symptoms within the first week after birth and parental consent, were included. Neo-
nates received one dose of ±50 x 10⁶ MSCs via intranasal droplets as soon as possible after confirmation of 
the MCA stroke, but within the first week after presenting symptoms. We monitored (sub)acute safety by 
measuring vital parameters, blood markers and occurrence of adverse events, and we repeated the MRI at 
three months of age. 
 
RESULTS: In all ten neonates, intranasal administrations of MSCs were feasible. We did not observe any ad-
verse events, except for one patient that developed a mild transient fever shortly after MSC treatment wi-
thout further clinical implications. Blood infection parameters (CRP, procalcitonin and leukocyte levels) re-
mained stable pre- versus post-administration. MRI scans at three months of age (n=8, 2 pending) did not 
show signs of infection or cerebral tumorigenicity and 63% (n= 5/8) of infants had minimal to no posterior 
limb of the internal capsule (PLIC) involvement while the corticospinal tract initially showed diffusion restric-
tion on DWI. Visual inspection of the amount of tissue loss on MRI following MSC therapy looks promising, 
however quantitative analysis still needs to be performed. Currently, most neonates are too young to report 
on their functional outcome.  
 
CONCLUSION: Intranasal MSC application of ten neonates with PAIS was safe and feasible. Most infants 
showed symmetrical myelination of the PLIC three months after MCA stroke. Future placebo-controlled stu-
dies with larger patient populations are needed to determine the therapeutic effect of MSCs. 
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