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Abstract: Stroke is one of the diseases with high incidence of cardiovascular and cerebrovascular
diseases in the world. Its disability rate ranks first in cardiovascular and cerebrovascular diseases. The
pathophysiology of this disease is that cerebral blood circulation leads to cerebral ischemia and hypoxia,
which leads to softening and necrosis of brain tissue. Hif-1 α is a nuclear transcription factor produced
by the body under hypoxia, which activates a series of target genes to produce hypoxia tolerance
response and maintain environmental balance in the body. Hif-1 α is a nuclear protein produced under
hypoxia. By regulating downstream cells, it can promote the formation of new blood vessels, resist
neuronal apoptosis, and alleviate ischemia and hypoxia injury. Hif-1 α is a key hypoxia receptor, which
can be expressed rapidly in brain hypoxia, and its level is closely related to hypoxia. The role of hypoxiainducible factor-1 α (HIF-1α) in ischemic stroke has become a research hotspot in recent years.
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1. Introduction
Stroke is one of the diseases with high incidence of cardiovascular and cerebrovascular diseases in
the world. Its disability rate ranks first among cardiovascular and cerebrovascular diseases [1]. Stroke,
commonly known as stroke, includes ischemic stroke (cerebral infarction) and hemorrhagic stroke. It is
a disease in which brain cells and tissues die. Stroke is the leading cause of death and disability among
adults in China. The burden of stroke in China is exploding as society ages and urbanization speeds up,
unhealthy lifestyles are prevalent among residents and cardiovascular risk factors are widely exposed.
The prevention and treatment of stroke in China still faces great challenges, and the prevention and
treatment system needs to be further strengthened [2]. Ischemic strokes account for 75 to 90 percent of all
strokes, while hemorrhagic strokes account for only 10 to 25 percent. The most common type of ischemic
stroke in Chinese medicine is qi deficiency and blood stasis. The pathophysiology of this disease is that
cerebral ischemia and hypoxia are caused by blood circulation of cerebrovascular, resulting in softening
and necrosis of brain tissues [3].
Hif-1 α is a nuclear transcription factor produced by the body under hypoxia, which activates a series
of target genes to produce hypoxia tolerance response and maintain environmental balance in the body
[4]
. Hif-1 α is a nuclear protein produced under hypoxia. Regulating downstream cells can promote the
generation of new blood vessels, resist neuronal apoptosis, and alleviate ischemia and hypoxia injury [5].
Hif-1 α is a key hypoxia receptor, which can be expressed rapidly under brain hypoxia, and its level is
closely related to hypoxia [6]. How hypoxia-inducible factor-1 α (HIF-1α) plays a role in ischemic stroke
has become a research hotspot in recent years [7]. In 1992, Semenza identified a protein named hypoxiainducible factor-1 (HIF-1) in the nuclear extract of human HEP3B cell line, which specifically binds the
oligonucleotide sequence of the enhancer of the erythropoietin (EPO) gene. With the further research, it
has been found that it is closely related to various reaction mechanisms of ischemia/hypoxia [8].
2. HiF-1 α is associated with hypoxia adaptation and inflammatory response
Hif-1 alpha HiF-1 response to hypoxia and inflammation alpha It is a nuclear protein located on
human chromosome 14. It has transcriptional regulation and activation functions. It is associated with
hypoxic adaptation and inflammatory response. Sun et al. [9] found that the upregulation of HIF-1
expression in vascular endothelial cells of patients with acute sepsis injury is related to the occurrence of
lung inflammatory injury. Decreased hippocampal HIF-1 expression level in rats with early brain injury
after treatment indicates that the impairment of BBB function is alleviated [10]. Hajime et al. [11] showed
that the expression of HIF-1α and pro-inflammatory factors can promote the progression of
atherosclerosis under hypoxia. Jeong et al. [12] confirmed that EGF can induce hiF-1 α protein expression
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and promote ectodermal cell proliferation under hypoxia.
3. The role of HIF-1α in acute ischemic stroke
Hypoxia-inducible factor-1 (HIF-1) is a nuclear transcription factor that maintains oxygen
homeostasis and tolerates hypoxia in tissue cells under hypoxia. Studies have shown that HIF-1α can
regulate the expression of a series of genes (mainly related to hypoxia) to repair nerve cell damage [13].
Some studies have also shown that hiF-1 overexpression in brain tissue α induced by severe sustained
hypoxia and ischemia can activate notch-1, p53 and other genes, activate inflammatory cells and
inflammatory mediators, and promote the recovery of neural function [14].
4. HIF-1α regulates a series of gene expression to repair nerve cell damage
Under normal conditions, plasma hiF-1 levels in HIF-1α are very low. However, during cerebral
ischemia and hypoxia, hiF-1 transcription and expression in nerve cells are increased and hiF-1
degradation occurs, while α prolyl hydroxylase and ubiquitin proteasome systems are inhibited [15]. In
addition, ischemic hypoxia injury leads to impaired nerve cell integrity. The BBB permeability increases
and hiF-1 α leakage increases its plasma content. Cerebral thrombosis leads to ischemia and hypoxia in
brain tissue, and increases hiF-1 α expression in nerve cells. In recent years, studies [16,17] have found that
hif-1 α can regulate many hypoxia-related genes, such as vascular endothelial growth factor, glucose
transporter, erythropoietin, inducible nitric oxide synthase, b-cell lymphoma gene 2, caspase, adenovirus
interfering protein 3, Ngb, heat shock protein 70, etc. These genes increase ATP release by promoting
anaerobic metabolism, promote microcirculation reconstruction and vascular dilation, promote
erythropoiesis, increase oxygen load, reduce neuronal apoptosis, and reduce brain tissue damage after
ischemic stroke.
5. HiF-1 α overexpression activates inflammatory cells and inflammatory mediators
Overexpression of HIF-1α in brain tissue induced by severe sustained hypoxia and ischemia can
activate p53, Notch 1 and other genes, promote apoptosis, activate a large number of inflammatory cells
(neutrophils and macrophages) and inflammatory mediators (NF - XB and COX-2), and increase brain
edema and blood-brain barrier permeability. However, knockout of hiF-1 α gene or inhibition of HIF-1α
expression can alleviate brain tissue damage after ischemic stroke and promote the recovery of
neurological function [18]. The level of hiF-1 in α plasma was significantly increased in patients with
stroke. The larger the infarct size was, the higher the level of HIF-1 was in patients with ischemic stroke.
Stroke can lead to elevated levels of hiF-1 in serum alpha. The more severe the stroke, the more elevated
hiF-1 levels were. The possible mechanism is that when cerebral infarction occurs, there is repeated
hypoxic-reoxygenation process, which leads to the hypoxia environment of tissues or organs, thus
initiating oxidative stress response and inducing hiF-1 α expression, and inhibiting hiF-1 α degradation
and increasing its level [19].
6. Conclusion and outlook
Therefore, in view of the different effects of HIF-1α in different periods, we must strictly control the
treatment time window and drug dose when applying HIF-1α in the treatment of ischemic stroke, so as
to let the neuroprotective effect of HIF-1α play a leading role and reduce its neurological injury function
as much as possible, so as to better treat ischemic stroke. As a nuclear transcription factor, HIF-1α plays
an important role in the physiological and pathological processes of mammalian growth and development.
Regulation of HIF-1α activity is the entry point for treatment of many diseases. Although the study of
HIF-1α in the nervous system is just beginning, further study of hiF-1 α will provide a deeper
understanding of the pathological mechanism of stroke, and also provide a new treatment for cerebral
hypoxia disease.
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