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Over the past two years, there have been greater numbers of 
contributions made by Chinese scientists in various areas of 
neuroscience compared with the last 10 years, indicating the 
unprecedented rapid development of Chinese science. The 
research has related to various areas, including cellular and 
molecular neuroscience, developmental neuroscience, sys-
tems and computational neuroscience, mechanisms of neu-
ral disorders, and neuropharmacology in animal models.  

Developmental neuroscience is always a “hot topic”, 
where progress is helpful not only to the understanding of 
the formation of neural networks, but also towards the re-
construction of a deficient nervous system. The develop-
mental regulation and isolation of neural stem/progenitor 
cells (NSPCs) and their functions in neurogenesis have been 
reviewed [1]. Unlike fetal brain, the persistence of neuro-
blasts in adult brain is controversial. Recently, evidence 
from adult monkey and human brains suggests that neuro-
blasts may be generated in the subventricular zone (SVZ) 
and then continuously migrate to the rostral migratory 
stream (RMS) [2]. Furthermore, Cheng et al. [3] found that 
newborn neurons in the dentate gyrus (DG) migrated to the 
inner part of the granule cell layer using a mouse model 
based on the Cre/loxp system, providing an efficient way to 
selectively label and manipulate newborn neurons in the 
adult mouse DG. However, the integration of newborn neu-
rons into the existing circuit is difficult because of their 
poor survival, insufficient proliferation and differentiation 
abilities. A ciliary neurotrophic factor (CNTF)-collagen 
gel-controlled delivery system was found to provide a 
physical scaffold for the transplanted NSPCs to adhere to 
and migrate, as well as facilitating NSPCs survival, growth 
and proliferation, and simultaneously reducing the con-
sumption of expensive growth factors [4]. Treatment with 
salvianolic acid B can also increase the number of neural 

stem cells (NSCs) and their derivative neurospheres, and 
promote the neurite outgrowth of NSCs and their differenti-
ation into neurons [5].  

Formation of the nervous system requires correct neuron 
functions, including axon guidance, neural migration [6], 
synaptic formation and remodeling [7], neural plasticity [8], 
glial cells [9], and neurite outgrowth. However, the precise 
neuroanatomical architecture remains unknown. A new tool 
for the mapping of neurite circuits at the mesoscale level, 
named micro-optical sectioning tomography, has been de-
veloped. It can provide a map in which the morphology and 
spatial locations of neurons and traces of neurites can be 
clearly distinguished, and was used to develop a 3D struc-
tural data set of a Golgi-stained whole mouse brain at the 
neurite level [10]. The strength of excitatory synaptic inputs 
in layer V pyramidal neurons of the medial prefrontal cortex 
were found to regulate social hierarchy in mice [11]. Mye-
lination is another important part of neuronal development. 
In mice, the Rheb1 transgene in neural progenitor cells in-
creased mTORC1 activity and promoted myelination in the 
brain, indicating a crucial role for Rheb1 [12]. Glial cell 
line-derived neurotrophic factor (GDNF) activation of neu-
rite outgrowth has been widely reported. Its negative regu-
lation has been studied and Rap1GAP is reported to interact 
with RET to suppress GDNF-induced neurite outgrowth 
[13]. Lg11 activation of Rab10 promotes axonal membrane 
trafficking required for neuronal polarization [14]. N-cad- 
herin-dependent interaction between neurons is required for 
maintaining the activity-induced growth of dendrites [15].  

The importance of signal transduction and signaling 
pathways in the nervous system are self-evident. However, 
mechanisms involved in the release of neurotransmitters, 
transport of receptors and interactions between receptors are 
still unclear. Recently, one study found cross-talk between 
NMDA and GABAA receptors as well as Ca2+/calmodulin- 
dependent protein kinases II in cultured neurons of the rat 
inferior colliculus, a central auditory system [16]. Another 
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study observed large dense-core vesicles (LDCVs) transfer 
various GPCRs, ion channels and peptides in the dorsal 
spinal cord, enabling a rapid, activity-dependent modulation 
of neuronal sensitivity [17]. Interaction between μ- and 
δ-opioid receptors in nociceptive afferent neurons is in-
volved in morphine analgesic tolerance [18,19]. Moreover, 
follistatin-like 1 secreted from nociceptive afferent termi-
nals acts as an activator of presynaptic sodium pump and 
suppresses excitatory neurotransmission [20]. Furthermore, 
the formation, function and plasticity of sensory circuits are 
studied in the Drosophila by several groups [2123]. Inter-
estingly, neuregulin-ErbB4 signaling is found to contribute 
to the mechanism of epilepsy [24,25]. Neurodegenerative 
diseases have been widely studied in terms of the features 
described above [26]. Recent data has shown that the con-
centration of copper ions and formaldehyde are highly re-
lated to the pathology of Alzheimer’s disease (AD) [27,28], 
and the investigation of ion channels in neuronal survival 
during the past 10 years in China was recently reviewed 
[29]. More evidence indicates that formaldehyde can not 
only promote Tau to form pore-like aggregates, but also 
induce hyperphosphorylation of Tau and disrupt its protec-
tion of DNA [30]. Furthermore, Su et al. [31] modified 
2,4-dinitrophenylhydrazine (2,4-DNPH) method to analyze 
endogenous formaldehyde with higher sensitivity and lower 
relative standard deviations using UV-HPLC. All these 
studies improve the research about pathology of AD. In 
Huntington’s disease, an important domain of huntingtin 
protein containing Htt4-17 was shown to regulate the cyto-
plasmic localization of this protein and impact on aggregate 
formation [32]. The mechanisms of PD related proteins, 
α-synuclein and Parkin for example, have been summarized 
[33]. Biomarkers for neural diseases remain to be improved. 
Currently, there is no specific biomarker for early-stage AD 
in the cerebrospinal fluid or blood [34]. Although recent 
studies indicated thiobarbituric acid reactive substances, 
nitric oxide, catalase (CAT) and glutathione peroxidase (GP) 
(molecules related to oxidative stress) may be biomarkers 
for schizophrenia, further study and confirmation is required 
[35]. Both attention deficit hyperactivity disorder (ADHD) 
and schizophrenia are related to the dysfunction of midbrain 
dopamine neurons. A study in mice demonstrated that the 
GC-C/PKG signaling pathway may be responsible [36]. 
Non-coding RNA (ncRNA) has recently received more at-
tention and given plenty of research results. The role of 
ncRNA in pathophysiological mechanism in several neuro-
degenerative diseases has been reviewed [37]. Some other 
research studied the formation and process of memory and 
cognition [3841], which may help us to understand the 
defection of cognition and memory in psychotic. More and 
more emphases are being laid on the studies of endopheno-
types in neurodegenerative diseases [4247]. 

Other studies have focused on drug usage and pharma-
cology especially in the central nervous system. The effec-
tive treatment of central nervous system disorders is limited 

by the blood brain barrier (BBB). A simple diffusion system 
proposed by Han et al. [48] has been validated and can de-
liver drugs effectively through bypassing the BBB. Fu et al. 
[49] identified a selective GABAB agonist, Baclofen, which 
can differentially modify cortical electroencephalography 
activity, elucidating the relationship between GABAB re-
ceptor-mediated neurotransmission and aging. Drug addic-
tion is common in pain treatment. Recent studies of the 
mechanism of pain is popular and reviewed by Zhang [50]. 
A new study by Chen et al. [51] showed that endogenous 
encephalin may not be involved in the antihyperalgesic ef-
fects of gabapentin. The inflammation-induced afferent 
neurotransmission can be inhibited by activating B-Type 
natriuretic peptide signal pathway [52]. Moreover, intrathe-
cal treatment of follistatin-like 1 could reduce chronic pain 
induced by nerve injury [53].  

Computational neuroscience is an exciting new field that 
has developed over the last ten years, with multidisciplinary 
interactions including experimental neuroscience, robotics 
and computer vision [54]. The current review reports on the 
activity of rat pre-frontal cortex (PFC) neurons controlled 
by a one-dimensional (1D) machine using an encoding 
method to quench thirst [55]. This may benefit disabled 
patients. However, mature technology such as imageology 
plays important roles in other areas. For instance, high-  
resolution magic-angle spinning proton nuclear magnetic 
resonance spectroscopy and pattern recognition (HRMAS 
1H NMRS) are used in grade classification of neuroepitheli-
al tumors according to metabolic fingerprints [56]. Based on 
number series completion, a typical data-driven scientific 
discovery task, the resulting data obtained by functional 
magnetic resonance imaging (fMRI) reveled the left dorso-
lateral prefrontal cortex (DLPFC) is related to rule identifi-
cation, while the left anterior prefrontal cortex (APFC) may 
be involved in mental set maintenance needed during rule 
identification and extrapolation [57]. Furthermore, using 
fMRI-BOLD signals and ERP, Zhang et al. [58] indicated a 
bottom-up saliency map is created in V1, challenging the 
dominant view that the saliency map is generated in the 
parietal cortex. 

In neuroscience studies, greater attention is being di-
rected towards the development of animal models. Since the 
well-known genetic background and measurable cognitive 
behaviors, Drosophila has been widely used as an animal 
model for research in visual cognition and information pro-
cessing in the perspective of genes-brain-behavior [59,60]. 
To understand the regulatory mechanisms of dendritic de-
velopment, retinal ganglion cells (RGCs) of mice have been 
used [61]. Furthermore, the rat was also used in behavior 
studies such as the influence of social isolation [62]. Inter-
estingly, an animal model for social hierarchy has been de-
veloped and used to analyze the neural circuits controlling 
the social behavior [11]. In addition to sleep and emotion, 
orexin plays a role in central vestibular motor control [63].  

Despite amazing progress over the past few decades, the 
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nature of the nervous system remains unresolved. For ex-
ample, the generation and survival of NSPCs, neuronal mi-
gration and plasticity, synaptic formation and shaping and 
the neural circuits underlying functions still require further 
study. Elucidation of these mysteries requires multidiscipli-
nary combination at different levels. We look forward to 
greater contributions from Chinese neuroscientists in these 
areas.  
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