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Effects of traditional Chinese medicine on self-renew,
migration and differentiation of neural stem cells in vivo
and in vitro
Yin-chu Si, Feng Wan, Yi-lun Song, Xin Niu

INTRODUCTION OF NEURAL STEM
CELLS
Neural stem cells (NSCs) are those stem cells that
can proliferate, self-renew and multi-differentiate into
neurons, astrocytes and oligodendrocytes [1]. NSCs
mainly exist in subependymal ventricular zone (SVZ)
and subgranular zone (SGZ) of hippocampal dentate
gyrus in the adult mammalian brain, and some selfreplicating neural stem cells also exist in other parts of
the mammalian brain, such as the cortex and striatum
[2]. NSCs in healthy adult mammalian brains divide to
maintain the number of the general stem cells, or become
progenitor cells, which migrate within the brain and
function primarily to maintain the neuron population for
olfaction [3].
In the case of stroke or traumatic brain injury, which
leads to the death of brain cells, characterized by a loss of
neurons and glial cells in the brain, NSCs can proliferate
and migrate into the injured section of the brain, and
then, they differentiate into the corresponding nerve
cells to take part in the formation of neural circuits,
promoting structural and functional repair of the injured
brain [4, 5]. NSCs may also play a role in the treatment
of brain degeneration related to some diseases, such as
Parkinson’s disease and Alzheimer’s disease [6–8].
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INTERVENTION OF TRADITIONAL
CHINESE MEDICINE ON NEURAL
STEM CELLS
Traditional Chinese medicine (TCM) has a history
of about five thousand years, and its unique diagnostic
methods and various drug therapies and non-drug
therapies have been recognized worldwide. Modern
medical researchers have found that TCM can play a
positive role in the intervention on some diseases related
to the central nervous system. Through many in vitro
and in vivo experiments, including the screening of
Chinese herbs and puncturing of acupoints, researchers
have found that many Chinese herbs and acupoints have
definite effects on NSCs in many aspects [9–12].

EFFECT OF CHINESE HERBS AND
THEIR ACTIVE COMPONENTS ON
NEURAL STEM CELLS
Many Chinese herbs, such as Angelica (danggui)
[13], Acanthopanax (ciwujia) [14], tortoise plastron
(guiban) [15–16] can significantly increase the number
of nestin positive cells in ischemic area of the brain after
focal cerebral ischemia in rats, and promote NSCs to
differentiate into neurons and glial cells. The Chinese
herb Ganoderma lucidum (lingzhi) can raise the number
of Brdu positive cells in the ependymal area of the spinal
cord after spinal cord injury in rats, and meanwhile,
increase the co-expression of Brdu and Nestin in the
white matter of the spinal cord [17]. Radix Polygalae
(yuanzhi) can raise the number of Brdu positive cells
in dentate gyrus of the hippocampus in AD rats, and at
different dose of Radix Polygalae, the spatial memory
ability is proportional to number of Brdu positive cells
in the dentate gyrus [18]. Gardenia (zhizi) and Radix
Scutellariae (huangqin) can induce the ability of NSCs to
differentiate into neuron progenitors, and in combination
with saponins from Panax notoginseng (sanqi) can
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promote the differentiation of NSCs into mature neurons
[19].
Active components from Chinese herbs, such as
baicalin, geniposide [20], ginkgolide B [21], protocatechuic
acid [22], ginsenoside Rg1 [23], astragaloside [24], Panax
notoginsengsaponins [25], catalpol [26], angelica lactone
[27], Ligustrazine [28], scutellariabaicalin and plain [29],
can promote the proliferation of NSCs in SVZ, SGZ and
ischemic focus in the brain after cerebral ischemia in rats,
and also help the differentiation of NSC into neurons and
glial cells. Salidroside [30], pilose antler polypeptides
[31], soybean saponins [32] and gypenosides [9] can
induce the directed-differentiation of NSCs into neurons
in a dose-effect manner, while tanshinol and salvianolic
acid can promote the migration of NSCs into the ischemic
area of the brain in fetal rats [33].

EFFECT OF ACUPUNCTURE ON
NEURAL STEM CELLS
According to the TCM theory, the brain is located at
the intersection of Du meridian and Ren meridian, so the
encephalopathic diseases can be treated by acupuncture
with the acupoints on the head. Accordingly, puncturing
of some head acupoints has certain effects on NSCs
existing in the brain. For example, puncture of “baihui”
and “dazhui” acupoints can raise the number of Nestin
positive cells in hippocampal CA1 region in the brain after
ischemia by hypoxia in rats [10], and electroacupuncture
of “baihui” and “fengfu” acupoints can increase the
number of Brdu/NSE and Brdu/GFAP significantly in
the brain after cerebral ischemia in rats [11]. Another
example is that puncture of “hegu” and “taichong”
acupoints can increase the number of nestin positive
cells in pars compacta of substantia nigra in mice with
Parkinson’s disease [12].
How to cite this article
Si Yin-chu, Wan F, Song Yi-lun, Niu X. Effects
of traditional Chinese medicine on self-renew,
migration and differentiation of neural stem cells in
vivo and in vitro. Edorium J Anat Embryo 2015;2:14–
17.

Yin-chu et al.

Acknowledgements

This paper was sponsored by the National Key Basic
Research and Development Program (973 Program)
(NO.2011CB505404), the National Natural Science
Foundation of China (81373830) and the Innovation
team project of Beijing University of Chinese Medicine
(NO.2011-CXTD-05, 2011-CXTD-15).

Author Contributions

Yin-chu Si – Substantial contributions to conception and
design, Acquisition of data, Analysis and interpretation
of data, Drafting the article, Revising it critically for
important intellectual content, Final approval of the
version to be published
Feng Wan – Analysis and interpretation of data, Revising
it critically for important intellectual content, Final
approval of the version to be published
Yi-lun Song – Analysis and interpretation of data,
Revising it critically for important intellectual content,
Final approval of the version to be published
Xin Niu – Analysis and interpretation of data, Revising
it critically for important intellectual content, Final
approval of the version to be published

Guarantor

The corresponding author is the guarantor of submission.

Conflict of Interest

Authors declare no conflict of interest.

Copyright

© 2015 Yin-chu Si et al. This article is distributed under
the terms of Creative Commons Attribution License which
permits unrestricted use, distribution and reproduction in
any medium provided the original author(s) and original
publisher are properly credited. Please see the copyright
policy on the journal website for more information.

REFERENCES
1.
2.

3.

Article ID: 100004A04YS2015

4.

*********

5.

doi:10.5348/A04-2015-4-ED-3
6.

*********

15

McKay R. Stem cells in the central nervous system.
Science1997; 276(5309):66-71.
Reynolds BA, Weiss S. Generation of neurons and
astrocytes from isolated cells of the adult mammalian
central nervous system. Science1992; 255(5052):17071710.
Tuch BE. Stem cells - a clinical update. Australian
Family Physician2006; 35(9):719-21.
Gage F H. Mammalian neural stem cells. Science2000;
287(5457):1433-1438.
Eriksson PS, Perfilieva E, Björk-Eriksson T, Alborn
AM, Nordborg C, Peterson DA, et al.Neurogenesis in
the adult human hippocampus. Nature medicine1998;
4(11):1313-1317.
Bayer SA, Yackel JW, Puri PS. Neurons in the rat
dentate gyrus granular layer substantially increase
during juvenile and adult life. Science1982;

Edorium Journal of Anatomy and Embryology, Vol. 2; 2015.

Edorium J Anat Embryo 2015;2:14–17.
www.edoriumjournals.com/ej/ae
216(4548):890-892.
Temple S, Alvarez-Buylla A. Stem cells in the adult
mammalian central nervous system. Current opinion
in neurobiology1999; 9(1):135-141.
8. Kuhn HG, Svendsen CN. Origins, functions, and
potential of adult neural stem cells. Bioessays1999;
21(8):625-630.
9. Si Yin-chu, Li Qiang, Xie Chun-e, Niu Xin, Xia Xiaohui, Yu Chang-yuan. Chinese herbs and their active
ingredients for activating xue (blood) promote the
proliferation and differentiation of neural stem cells
and mesenchymal stem cells. Chinese medicine2014;
9(1):13.
10. Zhou
Xiu-li,
Fan
Wei-ming.
Effect
of
electroacupuncture on the expression of Nestin
and Brdu in hippocampus of neonatal cerebral with
hypoxia ischemia. China Medical Herald2008;
5(27):9-11.
11. Rui Jun, Pei Hai-tao. The effects of electro acupuncture
on differentiation of neural stem cell in rat brain
after cerebral ischemia. ActaAacademiaeMedicinae
Qingdao Universitatis2011; 47(4):327-328.
12. Yin Hai-yan, Tang Yong, ChenJing. Effect of
Electroacupuncture on the expression of nestin in
nigra of MPTP mouse model of Parkinson. Journal
of Chengdu University of Traditional Chinese
Medicine2008; 31(2):21-23, 26.
13. Yu Hong, Liu Dun-yu, Wu Yu-ling, ChengJi-yan, Yang
Xiao-hong. Effect of angelica on proliferation of neural
stem cells from rats’embryos in hypoxia model. China
Journal of Modern Medicine2005; 15(21):3226-3228.
14. Lin Hong, Wang You-wei, Xing Yu-zhi. Study on effect
of Acanthopanax on the brain repair after cerebral
ischemia. Journal of Sichuan university2006;
43(1):217-221.
15. Chen Dong-feng, Chen Shao-hui, Li Yin-wei. The role
of tortoise plastron on neural stem cells after focal
cerebral ischemia. Guangzhou journal of Chinese
medicine2001; 18(4):328-331.
16. Li Yin-wei, Cui Xiao-jun, Chen Dong-feng. Effects
of tortoise Shells on neural stem cells in spinal cord
after injury. Chinese journal of neuroanatomy2003;
19(3):321.
17. Ying Ding, Zeng Yuan-shan, Ma Qin-tao. Effect of
ganoderma spores on neural stem cells in injured
spinal cord of rat. Chinese journal of integrative
medicine2004; 24 (6):65-68.
18. Wen Jing, Yang Boning, XueChangqiang, Ren
Dan. The study of polygala tenuifoliawilld promote
neurogenesis in Alzheimer’s diseasemodel mice.
Chinese journal of neuroanatamy 2010; 26(2):145149.
19. Yan Sun, Ting-ting Xie, Dong-xiao Wang, Ping Liu.
Effect of polygala tenuifoliawilld YZ-50 on the mRNA
expression of brain-derived neurotrophic factor and
its receptor TrkB in rat with chronic depression. J
South Med Univ., 2009, 29(6):1199-1203
20. Zhang Yan-jun, Fan Xiang, Hu Li-ming. Effects
of Chinese herbs on differentiation of neural stem
cells in vitro. Tianjing journal of traditional Chinese
medicine2004; 21(2):156-157.
21. Wang Yong-hong, Luo Xue, Shi Yong-jiang. Study
on the mechanism and effect of ginkgolide B on the
7.

Yin-chu et al.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

16

differentiation of neural stem cells. chinese journal of
rehabilitation theory and practice2007;13(8):701-703.
Ding Ying, Zeng Yuan-shan, Zhang Wei. Effects
of ginkgolide B of different concentration on
differentiation of neural stem cell in vitro.
actaanatomicasinica2004;35(5):484-488.
Wang Han, Liu Tian-qing, Zhu Yan-xia. Study on
proliferation of human adipose derived stem cells
promoted protocatechuic acid in vitro. Progress of
biochemistry and biophysics2008; 35(10):1168-1174.
Shi Tian, Yan Fu, Wang Xiu-yun. The effects of
components of traditional Chinese medicine on the
proliferation of neural stem cells in vitro. Tianjing
journal of traditional Chinese medicine2009;
26(2):155-159.
Si Yin-chu, Zhang Jian-ping, Xie Chun-e,
Zhang Li-juan, Jiang Xiang-ning. Effects of
PanaxNotoginsengSaponins on Proliferation and
Differentiation of Rat Hippocampal Neural Stem
Cells. The American Journal of Chinese Medicine2011;
39(5):999-1013.
Zhu Hui-feng, Wan Dong, Luo Yong. Catalpol
upregulated the expression of GAP-43 with the
recovery of neurological function in rats with
focal cerebral ischemia. Chinese pharmacological
bulletin2007; 23(9):1231-1236.
Zhang Guang-yi, Du Jun-rong, Kuang Xi. The
mechanism of Angelica lactone in the treatment
of focal cerebral ischemia. Chinese journal of
pharmaceutical analysis2006; 21(2):114-117.
Qi Cun-fang, Liu Yong, Tian Yu-mei. Effects of
Tetramethylpyrazine on cell proliferation in rat
dentate gyrus after cerebral ischemia reperfusion
injury, journal of xianjiaotong university (medicial
science)2007; 28(2):142-160.
Gao Zhong-hong, Huang Kai-xun, Xu Hui-bi.
Protective effect of Baicalin on H2O2 induced neuronal
injury. Chinese pharmacological bulletin2000;
16(5):589-590.
Zhang Wei-hua, Li Yan-jun, Zhong Zhen-ya. Study
on the effect of salidroside on neural stem cells.
Heilongjiang medicine and pharmacy2005; 28(6):34.
Meng Xiao-ting, Chen Dong, Liu Jia-mei.
Experimental study of pilose antler polypeptides on
the differentiation of neural stem cells of fetal rat
brain in vitro. Processes of anatomical sciences2004;
10(suppl.):56.
Wang Su-e, Peng Zhen-rong, ZhongGuang-wei. Effect
of acupuncture serum on differentiation of neural
stem cell in rat brain. Journal of Clinical Rehabilitative
Tissue Engineering Research2007; 22(5):459-461.
GuoGuo-qing, Shen Wei-zai, Zhong Shi-zhen.
Danshensu and salvianolic acid induced migration of
neural stem cells in fetal rat brain. Journal of Clinical
Rehabilitative Tissue Engineering Research2007;
11(7):1225-1228.

Edorium Journal of Anatomy and Embryology, Vol. 2; 2015.

Edorium J Anat Embryo 2015;2:14–17.
www.edoriumjournals.com/ej/ae

Access full text article on
other devices

Yin-chu et al.

Access PDF of article on
other devices

Edorium Journal of Anatomy and Embryology, Vol. 2; 2015.

17

