.

) <

The University of Osaka
Institutional Knowledge Archive

The effects of Bone Morphogenetic Protein 4 on
Title adult neural_stem cell prolifgration, .
differentiation and survival in an in vitro
model of ischemic stroke

Author(s) |Ahmed, Khalid Mohamed AlbAashir Ahmed

Citation |KFRKZ, 2022, HEHwX

Version Type

URL https://hdl. handle.net/11094/89530

rights

POEBLRWERIHZ EZMABEMERILEEL

2, EXICRATEZEOHRRTDEN A RNFHLTWE

Note T, EXDZHAE CHFLEDZEIX. <a
href="https://www. library. osaka-

u.ac. jp/thesis/f#fclosed”> KPR KFEDIELEHITIT DL

/& TSREI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



[Format-P02]

1;»>|,l

wmoX N r® o E F
Synopsis of Thesis

K 4 AHMED KHALID MOHAMED ALBASHIR AHMED
Name
The effects of Bone Morphogenetic Protein 4 on adult neural stem cell proliferation,
25O REA differentiation and survival in an in vitro model of ischemic stroke
Title (Bone morphogenetic protein 443in vitroFE Ifl & 5 /L T 235 17 2 1R p AR O BEFE, 4r{bds &
UEFRRIZTEES
WXHNEDER

(B B(Purpose)]
The subventricular zone (SVZ) of the lateral ventricles represents a main region where neural stem cells (NSCs) of the mature
central nervous system (CNS) reside. The adult NSCs exhibit the potential to proliferate and differentiate into other neural cells,
such as néurons and astrocytes. Bone morphogenetic proteins (BMPs) are the largest subclass of the transforming growth factor-f
{TGF-B) superfamily of ligands. BMP4 is a member of this family and plays important roles in CNS development and adult NSC
differentiation. Furthermore, BMP4 expression levels are upregulated in CNS diseases as spinal cord injury and neonatal
hypoxic-ischemia. However, the exact effects of BMP4 on SVZ adult NSCs in CNS ischemia are still unclear. I examined the
behavior of adult NSCs under in vitro ischemic insults and explored the effects of BMP4 treatment on their responses.

(Fikl & O iR AE(Methods/Results) ]
The SV Zs of adult mice brains were isolated to obtain NSCs. Cultured NSCs were examined for their survival, proliferation and
differentiation potential under normoxic (normal oxygen and glucose conditions) and ischemic conditions. Oxygen and glucose
deprivation (OGD) were used as an in vitro model of ischemia. NSCs characteristics were further examined with BMP4 treatment
in both normoxic and OGD conditions.
In contrast to normoxic and hypoxic conditions, I observed that anoxia resulted in reduced viability of adult NSCs, and that BMP4
treatment clearly rescued apoptotic ceil death following anoxia.
Furthermore, BMP4 treatment exhibited a strong inhibitory effect on cellular proliferation of the adult NSCs in normoxic
conditions. Moreover, such inhibitory effects of BMP4 treatment were also found in OGD conditions, despite the enhanced
cellular proliferation of the adult NSCs that was observed under such ischemic conditions.
I further investigated adult NSCs differentiation response in similar conditions. Increased neuronal and astroglial commitment of
adult NSCs were found in the OGD conditions, whereas a reduction in differentiated nevrons and an increase in differentiated
astrocytes were observed following BMP4 treatment.
Evaluation of Jd genes family revealed changes in their expression levels under OGD conditions with and without BMP4
treatment.

(# #&(Conclusion)]
I examined the effects of oxygen and glucose deprivation (OGD) and/or BMP4 treatment on NSCs characteristics in vifro. The
present study indicates that BMP4 modulates proliferation and differentiation of SVZ-derived adult NSCs and promotes cellular
survival in the in vitro model of ischemic stroke.
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