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A B S T R A C T

Signal transducers and activators of transcription (STATs) comprise a family of cytoplasmic transcription

factors that mediate intracellular signaling. This signaling is typically generated at cell surface receptors,

the activation of which results in the translocation of STATs to the nucleus. STATs are involved in

biological events as diverse as embryonic development, programmed cell death, organogenesis, innate

immunity, adaptive immunity and cell growth regulation in organisms ranging from slime molds to

insects to humans. Numerous studies have demonstrated the activation of STAT3 in neurological

diseases, particularly in cerebral ischemic and hemorrhagic stroke. Additionally, STAT3 has also been

reported to play a critical role in neuroprotective therapies. In light of the pleiotropic effects of STAT3 on

the nervous system, we present the elaborate network of roles that STAT3 plays in cerebral ischemia and

hemorrhage in this review. First, we introduce basic knowledge regarding STAT3 and briefly summarize

the activation, inactivation, and regulation of the STAT3 pathway. Next, we describe the activation of

STAT3 following cerebral ischemia and hemorrhage. Subsequently, we discuss the physiopathological

roles of STAT3 in cerebral ischemia and hemorrhage. Moreover, we summarize several significant

cerebral ischemic and hemorrhagic stroke treatments that target the STAT3 signaling pathway, including
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1. Introduction

Stroke, which is also known as cerebrovascular accident (CVA)
or cerebrovascular insult (CVI), refers to the loss of brain function
due to a disturbance in the blood supply to the brain (Zuhaid et al.,
2014). This disturbance is due to either ischemia or hemorrhage.
Accordingly, stroke can be classified into two categories: ischemic
and hemorrhagic stroke. Following stroke, the affected area of the
brain cannot function normally, which may result in the inability
to move one or more limbs on one side of the body, a failure to
understand or formulate speech, or visual impairment of one side
of the visual field (Extramiana and Maison-Blanche, 2015). A
2011 WHO report indicated that stroke was the second most
frequent cause of death worldwide, accounting for 11% of the total
number of deaths (Farkouh et al., 2012). However, the clinical
management of stroke is challenging and often ineffective because

strokes can cause permanent neurological damage; moreover, the
restoration of blood flow and neurosurgery are insufficient to
restore neurological function. To develop effective treatments for
cerebral ischemia, several studies have focused on the evaluation
of neuroprotective drugs, and these studies have proven important
for current and future studies (Moonis et al., 2014). Currently,
several promising alternative candidate neuroprotective strategies
have been investigated, such as physical therapy treatments,
including electroacupuncture pretreatment, hypothermic sup-
pression, ischemic preconditioning (IPC), and non-invasive remote
limb ischemic postconditioning (IPTC) (NRIPoC), and pharmaco-
logical therapies, including puerarin, fludarabine, diosmin, SMND-
309 (a novel derivative of salvianolic acid B), and other small-
molecule drugs (Cheng et al., 2014; Crowley and Kash, 2015;
Kojima et al., 2013; Petrone et al., 2014; van Rijt et al., 2014; Xu
et al., 2015). These strategies exert their neuroprotective effects

pharmacological and physical therapies. Finally, we highlight research progress on STAT3 in stroke. This

review presents the important roles of STAT3 in the nervous system and may contribute to the

promotion of STAT3 as a new therapeutic target.

� 2015 Elsevier Ltd. All rights reserved.
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