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Research advances in endogenous neural stem cells promoting neural repair after

ischemic stroke

FANG Chang-Yun™*, WU Xu-Sheng>”, ZHANG Hang’, GU Yan-Ling’, WANG Shi-Bing’, REN Hui-Wen’, CHEN
Ke’, ZHANG Hui"*, CHENG Bao-Hua" ", GAO Yang""
'College of Basic Medical Sciences; *School of Clinical Medicine, Jining Medical University, Jining 272067, China

Abstract: Neural stem cell therapy, as a new therapeutic method for neural diseases, has aroused a wide concern for over 20 years
since neural stem cells were first found in 1992. Ischemic stroke is highly concerned because of its high incidence, mortality and
disability rates. Because the brain has a limited ability to repair itself, to improve neural function and promote neural regeneration
may help to prevent occurrence and development of neurological diseases. It is noteworthy that some stroke patients showed an ability
to repair brain several months after the stroke happened, suggesting an existence of endogenous nerve repair in these patients.
The research advances in functions of endogenous neural stem cells in neural regeneration and the related regulators after ischemic

stroke are summarized in this review to provide new views of the mechanism of neural functional recovery after ischemic stroke.
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Fig. 1. The origin of the neural stem cells (NSCs) in adult
subventricular zone (SVZ) and subgranular zone (SGZ). 4: A
sagittal view of the adult rodent brain, focusing on two major
niches where adult NSCs reside. B: Diagram of SVZ. C: Di-
agram of SGZ. CC, corpus callosum; DG, dentate gyrus; LV,
lateral ventricle; OB, olfactory bulb; RMS, rostral migratory
stream; St, striatum; CA1, hippocampal CA1 region; CA3,
hippocampal CA3 region.
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Table 1. Factors influencing endogenous neural stem cell (NSC)

regeneration after ischemic stroke

Mechanism Factors

17,22-24]

Signals Wt signal '

Notch signal **"
BMP [20, 32-34, 36]
IGF-1 1044
VEGF [37,45-47]
EGF 1
NT NGF

NT-3 ¥

NT-4/5 )

BDNF [49-51, 53, 55-57]
BMP: bone morphogenetic protein; IGF-1: insulin-like growth

Growth factor

factor 1; VEGF: vascular endothelial growth factor; NT: neu-
rotrophin; EGF: epidermal growth factor; NGF: nerve growth

factor; BDNF: brain-derived neurotrophic factor.

2.1 FENFESESIER

WIEPE NSC B A G IS T g, FEAFE
Wnt "7, Shh " Notch {55 i i " R 1 i 2% (1
(bone morphogenetic protein, BMP) i % " 4%, jix it
JH B (U0 RE A 3 NSC mu3g 5. o fb. iR LL A
. ok, Wnt. Notch fl BMP {5 5 # S i@ s /1
PR KB R a0 5 B N IE 1 NSC s 3 K
P E AR Y,

2.1.1 Wnt{SSiE8%

Wt e F NSC IR #5547 25 ¥ —Fh
PR E, BRI FEEDRe SR AR A A . I
FLENYD S NS Wit ZO5A 19 Aot il 5+
IR W6 324K Frizzled 45 &5 5 MR 0 48 i 4 1Y) Wnt

oI, WIS YIEE, ARG AL
AR E P, Wnt 5 53 % 325> 3045 Wnt/B-catenin
F1 Wnat/planar cell polarity (Wnt/PCP) 451 . %
1% Wnt/B-catenin Ji B 7] {2 3 NSC F4 28 5 44 41 g
g B2 T Wny/PCP 3@ B 5 B AR B A 4 T
s, TR Aok B

2.1.2 Notch{E=jEI&

Notch ZK I i 01 BA = FE R ~F 1%, g
HEZH WA 4 4> Notch [FJJHEE K (Notch1~4) F1 5 A4~Hc
& (aggedl, 2; Delta 1, 2, 3). Notch ZZ /A& FLIR 5 I
FE R, KN AR A K FREE R %
f, A 5EAR Delta M BAEHT P Bifk 5 52 (A 45
wJE, fEFZEHA -1 (presenilin-1)/y- 7 i EE(EH T
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Notch #5 IR45 F 332, 17 20 B P DB T8 NICD
(Notch intracellular domain). > 8 # 5% [X] -+ RBP-J
# Notch {5 5 ({1 % f&. NICD # 3t Ndit%, 5
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HES Zik£IE *. fEREidfEd, Notch {55l
PRE T AR aris, EAEAMIEEE . AR T,
[7] 1 7 4k #F NSC %5 1t J7 T b kS & 2 4 7,
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2.1.3 BMP
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factor B, TGF-P) 8 F M FE 2 —, IFEPEK
ST R K EIE RS FEZ VI, kR
Z MW SR, BMP (5 5l B T AR A RG K
B AR Bt 2 < i 42 /E . #E NSC ()
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PR E FE KT (brain-derived neurotrophic factor,
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