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[Abstract] Stroke is the most common cerebrovascular disease worldwide, which seriously affects
life quality of survivals and results in huge economic burden of families and society. In terms of clinical
treatment for ischemic stroke, apart from thrombolytic therapy with recombinant tissue-type plasminogen
activator (rt-PA), the occurrence and successful application of endovascular thrombectomy in patients of
ischemic stroke is a major breakthrough. Meanwhile, many novel clinical drugs for ischemic stroke therapy
have entered into clinical trials. Most of basic and clinical researches have showed promising results in
ischemic stroke therapy. This review mainly summarizes the progress of research during the period of
Twelfth Five-Year Plan for National Economic and Social Development on treatment of ischemic stroke,
including omics technologies, gene therapy, microRNA (miRNA) interference and stem cell therapy. Stem
cell therapy has shown great potential since many clinical trials have been completed or are ongoing. The
development and mutual transformation of basic and clinical research will provide valuable and
comprehensive information for the precise treatment of ischemic stroke.
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Table 1. miRNAs associated with ischemic stroke

Stroke miRNA
Risk factor

miRNA-7-5p, miRNA-26b-5p, miRNA-155, miRNA-
204, miRNA-487h, miRNA-103a-2-5p, miRNA-585-5p,
miRNA-125a/b-5p, miRNA-22, miRNA-122

miRNA-21, miRNA-146a, miRNA-499a, miRNA-466a/d-
3p, miRNA-204, miRNA-146a, miRNA-144, Let-7p,
miRNA-30¢

Arteriosclerosis  miRNA-206, miRNA-320a, miRNA-30c-5p, miRNA-
19a, miRNA-143/145, miRNA-92a, miRNA-181a,
miRNA-362-3p, miRNA-33, miRNA-155, miRNA-214-
3p, miRNA-221, miRNA-222

Hypertension

Diabetes

Acute phase

miRNA-233, miRNA-503, miRNA-107, miRNA-181a,
miRNA-124, miRNA-125b, miRNA-29a

Let-7a, miRNA-15a/16-1, miRNA-181c, miRNA-22,

Excitotoxicity

Inflammatory

response miRNA-210, miRNA-203, miRNA-124, miRNA-9,
miRNA-375, miRNA-424, miRNA-132, miRNA-491-5p,
miRNA-106a, miRNA-7¢-5p

Oxidative miRNA-424, miRNA-93, miRNA-204, miRNA-23a-3p,

stress miRNA-99a, miRNA-210, miRNA-106b-5p, miRNA-
145, miRNA-101, miRNA-146a

Cell Let-7a, miRNA-124, miRNA-21, miRNA-25, miRNA-

apoptosis 200c, miRNA-134, miRNA-106b-5p, miRNA-181c,

miRNA-15, miRNA-494, miRNA-497, miRNA-181a,
miRNA-29b, miRNA-99a, miRNA-204
BBB miRNA-130b, miRNA-29b, miRNA-210, miRNA-124,
disruption miRNA-143, miRNA-9, miRNA-375, miRNA-424,
miRNA-154, miRNA-15a, miRNA-21, miRNA-130a,
miRNA-320, miRNA-145, miRNA-150, miRNA-155

Recovery phase
miRNA-9, miRNA-107, miRNA-134, miRNA-17-92,

miRNA-210, miRNA-148b, miRNA-124, miRNA-124a,
miRNA-376b-5p, miRNA-155

miRNA-17-92, miRNA-377, miRNA-150, miRNA-9,
miRNA-210, miRNA-124, miRNA-493, miRNA-107,
miRNA-376b-5p, miRNA-296, miRNA-140-5p

miRNA, microRNA, f# /s RNA ; BBB, blood-brain barrier, Ifil - i i
i

Neurogenesis

Angiogenesis
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Table 2. Clinical trials of stem cell therapy for ischemic stroke
Registration number ~ Phase Type of stem cells Route Observation Pr{mary ot Secondal‘}* Result
point end point
NCT01436487 Il Stem cells Vein injection 1.50 years  Safety and Function Safe, no improvement of
function function
NCTO1151124 I NSCs (CTX0EO03) Transcranial 2 years Safety Function —
injection
NCT02117635 Il NSCs Transcranial 1 year Function Safety —
injection
NCTO01327768 I NSCs (CTX0E03) Transcranial 2 years Safety — —
injection
& [/Ta  BMSCs Vein injection 1-6 months  Safety — Safe, no improvement of
function
NCT00859014 [/Ma  Autogenous BMSCs Vein injection 1-3d Safety and feasibility Function —
NCT02178657 Il BMSCs Artery injection 0.50 year mRS NIHSS and BI' Safe, no improvement of
function
NCT01518231 I} BMSCs Artery injection 2 years Function Function —
NCT01501773 I BMSCs Vein injection 3-12 months  BI Function —
NCT00875654 [/Ma  Autogenous BMSCs Vein injection 6 weeks Safety and feasibility Function —
NCTO01287936 [/Ila  BMSCs (SB623) Transcranial 1 year Safety and — Safe, no improvement of
injection function function
NCTO01389453 I Umbilical cord blood MSCs  Vein/transcranial 7-14d Function Function —
injection
NCT00535197 [/ Autogenous bone marrow Artery injection 7d Safety Function —
CD34 stem cells
NCT00950521 I} Autogenous peripheral blood- Transcranial 0.50-5.00 years Function Function —
derived CD34 stem cells injection
NCT01468064 Recruitment EPCs Vein injection 1 year Number of adverse  Function —
events

*_ no registration number, JG i % 4 5 ; —, not mentioned, 7 # & . NSCs, neural stem cells, il 2 T 41l Jfi ; BMSCs, bone marrow - derived
mesenchymal stem cells, ‘& 1 [11] FE )% T 4 g ; MSCs , mesenchymal stem cells, [A] 3¢ it T 41 ifd ; EPCs, endothelial progenitor cells, D
mRS, modified Rankin Scale, i . Rankin & % ; BI, Barthel Index, Barthel i %% ; NTHSS, National Institutes of Health Stroke Scale, 3£ [# [# 37 T2
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Table 3. Classification and therapeutic mechanism of
drugs for clinical treatment of ischemic stroke

Stroke  Action of drugs Classification of drugs

Acute Restoration
phase

Thrombolytic drugs: rt-PA, reteplase, tenecteplase

Antiplatelet drugs: aspirin, clopidogrel, cilodiazol
Vascular dilation drugs: fasudil mesylate,
3-N-butylphthalide

Regulation of  Antioxidants: edaravone, gingko mihuan,
harmful factors lovastatin, citicoline

Anti-apoplotic drugs: urinary kallidinogenase
Anti-inflammation drugs: 3K3A-APC, lovastatin,
glyburide (RP-1127), G-CSF

Inhibiting excitatory toxicity drugs: caffeinol,
donepezil

Chronic  Promotion of
phase neuro-repair

Promoting angiogenetic drugs:
3-N-butylphthalide, G-CSF

Promoting neurogenic drugs: G-CSF
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