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Stroke is the important cause of disability or death in the world, which limited therapeutics
approaches are effective currently. Many researchers are trying their best to find
developing new therapies for stroke. China’s long-range experience for the treatment of
stroke using traditional Chinese medicines (TCMs) indicates that TCM prescriptions are
not only effective, but have no or few side effects. Nowadays, TCM get wide acceptance
by people because many multiple ingredients were proved reliable for the therapeutic
effects. We briefly describe the mechanisms of stroke in this review, and then summarize
the research that single prescription and combination prescription have performed in recent
years. We hope to promote further developing of TMC in stroke therapy.
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INTRODUCTION

Stroke carries a long-range prognosis for disability and death.
There are few valid treatments that reduce disability and death
after stroke, and it is the second leading cause of mortality
after cancer in the world, with a life risk of about 10%."
Stroke is called as “apoplexy” and an “attack on the viscera
and bowels” in TCM. And it was first recorded
in (Treatise on Febrile Diseases) which was written by
Zhang Zhong Jing in the Han Dynasty. Stroke survivors
always go through various degrees of physical disabilities,
including  dysarthria, urinary  incontinence, limb
deficit(weakness or paralysis in any limb), swallowing deficit
and consciousness disorder. In general, stroke associated with
hypertensive, hyperlipemia, ischemic heart disease became
the largest burden of disease.? Nowadays, in many countries,
TCM has become more and more popular, and it plays an
important treatment and prevention role in health care. TCM
diagnoses and treats the diseases based on the concepts of
Yin-Yang, the five-elements theories and long-range practical
experience, TCM is characterized by its unique theoretical
system and entails complex ingredients that are effective by
their synergistic effects. TMCs have been recorded in ancient
medicine systems as therapies for stroke-related ailments.
Pharmacological studies have proved that some TCMs have
anti-oxidant, ant-inflammatory, vasodilatory, anti-plate, anti-
glutamate, and protective effects against ischemia and
reperfusion injury.> TCMs have been successfully used for a
long time to cure all kinds of ailments, which have attracted
increasing attention of industry and academia in China.

*Corresponding author: Xueyan Fu
School of Pharmacy, Ningxia Medical University, Yinchuan
750004, China

A system of medical theory and practice that is obviously
different from Western Medicine have been developed and
used in China for thousands of years. The theory and practice
of this unique form of medicine are an integral part of Chinese
culture where it is accordingly simply referred to as Chinese
Medicine (Zhong Yi in Chinese), as opposed to Western
Medicine (Xi Yi). The main principles of Chinese Medicine
were first published in the book Huang Di Nei Jing about
2500 years ago.* Although some basic ideas may date back to
the origin of Chinese civilization about 5000 years ago. Most
prescriptions consist of a combination of several drugs.
In fact, combination therapy is a fundamental principle of
Chinese medicine. The combination of multiple medicines in
complex formulations (and the presence of multiple active
compounds even in single herbs) is thought to maximize
therapeutic efficacy by facilitating mutual reinforcement of
the drugs and mutual restraint or mutual detoxification a
drug's potential adverse effects at the same time as targeting
one or mutual assistance.” Some medicines may be mutual
inhibition in their therapeutic effect when they are combined,
while others may become full poisonous or cause serious
adverse effects in combination, which must be avoided.

Mechanisms of stroke
View from TMC

View from traditional Chinese Medicine, stroke caused by a
Qi deficiency, blood stasis, and phlegm. Because of the Qi
deficiency, the blood stasis and phlegm obstruct the Internal
structure of blood vessel then intertwist each other, causing
the blood stasis with phlegm to insert the vessel in the brain,
and giving rise to infarction. The abnormal blood causes inter-
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vessel high blood pressure and forcing the blood stasis with
phlegm out of the blood vessel may break the vessel, leading
to hemorrhage. In TCM theory, if blood stasis is accompanied
by phlegm, it can lead to more clearly damaged lesion in the
brain. This is the mechanism that explains why stroke patients
often come along with advanced neuronal damage, including
aphasia, and the two pathological phenomenon of infarction
and hemorrhage can be simultaneously caused.

View from Western Medicine

View from Western Medicine, the mechanisms of stroke have
been regarded as many complex processes, including decay
of energy, acidosis, loss of cell ion homeostasis, increased
intracellular calcium levels, excitotoxicity, free radical
mediated toxicity, cytokine-mediated cytotoxicity, disruption
of the blood-brain barrier (BBB), activation of glial cells, and
infiltration of leukocytes. During a few minutes of cerebral
ischemia, blood flow severe decrease result in the core of
brain tissue injured and subsequently undergoes necrotic cell
death.® This necrotic core is surrounded by a zone of less
severely affected tissue which is turned functionally inactive
by ischemia but remains metabolically active. Necrosis is
morphologically characterized by the swell of initial cellular
and organelle, subsequent disruption of nuclear, organelle,
and plasma membranes, and disintegration of nuclear
structure and cytoplasmic organelles with extrusion of cell
contents into the extra cellular space. The region bordering
the infarct core, called as the ischemic penumbra, comprises
as much as half of the total lesion volume during the initial
stages of ischemia, and represents the region in which there is
an opportunity for salvage via post-stroke therapy.’

Single prescription
Achyranthes bidentate

Achyranthes bidentate Blume (A. bidentata) is a commonly
described Chinese medicinal herb. And has a series of
pharmacological traits.® The watery extract of Achyranthes
bidentata Blume has been shown to promote peripheral nerve
regeneration in rabbits with the crush injury to the common
peroneal nerve.® From the watery extract of Achyranthes
bidentate Blume, we isolated Achyranthes bidentate
polypeptides (ABPP). The role of ABPPk in protection
against ischemia-induced neuronal damage might be mediated
by mitochondrial dependent pathways, including modulation
of apoptosis-related gene expression, regulation of
mitochondrial dysfunction through restoring mitochondrial
membrane potential, reducing the release of mitochondrial
apoptogenic factors, and inhibiting intracellular ROS
production. The neuroprotective effect of ABPPk may suggest
the possible use of this agent in the treatment and prevention
of cerebral ischemic stroke, which attenuated the glutamate
induced apoptosis in primary hippocampal neurons, and
supported recovery from experimental cerebral ischemia in
vivo.'® And promoted peripheral nerve regeneration in rodents
with sciatic nerve crush through stimulating release of growth
factors.***2

Acorus Tatarinowii Schoot

Acorus tatarinowii Schott (ATS) is a widely known TCM and
is officially documented in the Chinese Pharmacopoeia with
the name ‘Shi Chang Pu’. it is used for some diseases
treatment, such as epilepsy, dementia, amnesia and insomnia.
The extracts of ATS is B-asarones, B-asarones also is cheif

component. And it is a fat-soluble substance with a small
molecular weight, and it is easy to pass through the blood
brain barrier.”* p-asarone has important pharmacological
effects on central nervous system. It can work on multi-target
genes in rat brain. The expression of c-fos in rat brain with
epilepsy can be dramaticlly increased, and attenuate neuronal
apoptosis induced by B-amyloid in rat hippocampus and in
PC12 cells.* From these study we can get a conclusion that p-
asarones shows diverse neuroorotective effects.
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Medicinal name Scientific name
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It is extracted from ATS, so ATS treatment for stroke has play
an important role.

Safflower

Safflower, namely Carthamus tinctorius L., is a member of
the family Compositae, a kind of thistle like plants, and
geologically distributes in all provinces in China. The flower
of the plant, also called honghua (HH) in China, is used for
producing herbal medicines, food colorants and a natural red
dye for over 2500 years. As a therapeutical plant, HH is
known to be effective for the treatment of inflammation,
hyperlipemia, arteriosclerosis, gynecological diseases, and
osteoporosis according to ancient traditional herbal literatures.
The HH is also regarded as an effective biological response
modifier for augmenting host homeostasis of body circulation,
such as promoting blood coagulation, invigorating blood
circulation, normalizing menstruation, and eliminating blood
stasis, Variety of recent literatures have provided evidences
that Safflower or its constituents possess neuroprotective
action and anticerebral thromboembolism.™ It as well as other
traditional Chinese medicine makes up prescriptions for
treatment of stroke.

Traditional Chinese medicines used in stroke therapy

In Chinses medicine theory, compatibility of traditional
Chinese medicine is more common. there are many traditional
Chinese medicines that were recorded for treat stroke therapy.

Combinetion prescription
Wen Dan Decoction

Wen Dan Decoction (WDD) documented as early as 652 AD
(TangDynasty), is one of famous TCM prescriptions for
recovery of patients from many illness. The WDD
prescription includes Banxia (Pinellia ternata), Shengjiang
(Ginger), Zhuru(Bamboo shavings), Zhishi (Unripe bitter
orange), Chenpi(Tangerine peel) and Gancao (Licorice root).
All the six herbsare were recorded in the Chinese
Pharmacopeia. Papers about clinical studies of WDD have
often been published in Chinese journals which are not widely
read and not highly understood. Hereby, Jia Hua Xu provided
the existing clinical evidence of WDD for ischemic stroke and
hemorrhagic stroke.’® Wen Dan Decoction treatment could
improve neurological functional deficit score of stroke due to
either ischemia, hemorrhage or both. The single prescrition
Wen Dan Decoction shows potential efficacy for both
ischemic stroke and hemorrhagics stroke, validating the
important character of dual modulation by TCM. The dual
action is targeting on restoring inner homeostasis."” The role
of WDD relies on the modulation of Qi Energy. On the one
hand, WDD could stimulate Qi Energy to accelerate blood
circulation and improve removing the stasis associated with
ischemic stroke. On the other hand, the WDD induced Qi
Energy might maintain the blood within the cerebral arteries
and so stop bleeding and stable the atherosclerotic plaguesin
hemorrhagic stroke.”® So WDD has long been considered as
Qi-tonifying TCM for restoring homeostasis with new
therapeutic potentials in cerebrovascular accidents. Which
means WDD is efficient for stroke.

Dengzhanxixin injection

A traditional Chinese medicinal plant, Erigeron breviscapus,
has a long history of medicinal use in Chinese medicine. Its
numerous preparations have been extensively used in clinic to

treat ischemic cardio cerebral vascular diseases for a long
time. Among them, Dengzhanxixin jection has been officially
listed in the Chinese pharmacopoeia (The Pharmacopoeia
Commission of PRC, 2005). It is one of the most widely used
drugs for clinical treatment of cerebral ischemic China.
Chinese pharmacopoeia defines that Dengzhanxixin injection
mainly consists of scutellarin (Scu) and caffeic acid ester
fraction(Caf). Scuisa is polyphenolic flavonoid compound.
Experimental data proved that it can regulate nitric oxide(NO)
production,™ inhibit hydrogen peroxide induced cytotoxicity
and rescue rat neuronal damage induced by
ischemia/reperfusion.”® the present study demonstrates that
Scu and Caf are the active ingredients of Dengzhanxixin
injection. A study suggested that Scu and Caf may be of value
in the neuroprotection through astrocytes.

Xue-Fu-Zhu-Yu decoction

Xue-Fu-Zhu-Yu decoction (XFZYD) is a famous TCM
formula for treating cardiovascular diseases (CVDs) with a
history of several centuries. **The formulation of XFZYD
consists of eleven plants material. The therapeutic effects of
this XFZYD were validated, especially atherosclerosis and
hyperlipidemia.?? Recently, Gao also reported that this
decoction can induce endothelial progenitor cell angiogenesis
and hasten tube formation, especially in capillary vessels. Jie-
Jen Lee reported for the first time that oral treatment with
XFZYD suppressed thromboembolic stroke, and it also
potentiated rt-PA mediated neuroprotection in rats. In the
past, many different animal stroke models were described in
the literature such as photochemically induced MCAO,
surgical occlusion, and wvessel occlusion by electrical
cauterization or the thread occlusion model which only
simulated the aspect of wvessel occlusion Krueger of
thrombolytic agents. In the present study, the thromboembolic
stroke model mimics human strokes more closely than do
other models of cerebral ischemia.”® Furthermore, animal
thromboembolic strokes induced by blood clots facilitate the
investigation of the effects of thrombolytic therapy, which is
currently the only available stroke treatment in humans.
Cerebral ischemia restricted to the distribution of the
thromboembolic occlusion gives rise to focal metabolic
disturbances that result in infarction, neuronal necrosis, and
brainedema.?* Thromboembolic occlusion reperfusion injury
induces HIF-1, iNOS, TNF, and active caspase-3 expressions,
which may represent the response of neurons suffering from
ischemic insult.

Buchang Nao xin tong capsules

The Buchang Naoxintong capsule (BNC) is one of the TCM
prescriptions (BuYangHuanWuTang) in China. Every BNC
consists of sixteen TCMs: Astragalus membranaceus, Salvia
miltiorrhiza, chuan xiong hort, Radix paeoniae rubra,
Szechwan lovage rhizome, Semen persicae, Carthamus
tinctorius L, frankincense, myrrh, Spatholobus suberectus
Dunn, Achyranthes bidentate, cassia twig, Morus alba L.,
Pheretima hupeiensis, Buthus martensii, and Whitmania pigra
Whitman. Amygdalin and paeoniflorin are the two most
abundant BNC constituents, Amygdalin produced an anti-
cerebral ischemia effect, likely by interacting with the
glucocorticoid receptor (NR3C1) and serpin peptidase
inhibitor, clade C (antithrombin). Amygdalin and paeoniflorin
were identified as KACs of BNCs based on their high
abundance in the product, appropriate drug like properties,
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and importance to the bioactivity of the mixture of BNC
constituents. Finally, the MCAO model was used to show that
amygdalin and paeoniflorin significantly decreased the
infarction volume and improved neurological scores in
ischemic rats.?

Danhong injection

Danhong injection (DHI) has been widely prescribed to
patients with acute ischemic stroke (AIS). Extracted from
Radix Salviae miltiorrhizae (Danshen) and Flos Carthami
tinctorii (Honghua), is a Chinese medicinal product approved
by the China Food and Drug Administration (CFDA).
Previous studies demonstrated the neuroprotective efficacy of
DHI in rat models with cerebral ischemic reperfusion injury.
%Bing Li etc designed adequate randomization, double
blinding, placebo control, and complete outcome data may
lead to various biases, so there is a robust evidence to prove
its efficacy. There is a study the first rigorously designed RCT
to evaluate the efficacy and safety of DHI for AlS.?

Gualou Guizhi decoction

Gualou Guizhi decoction (GLGZD), a well-known traditional
Chinese formula, was first recorded in ‘Essentials from the
Golden Cabinet’, which was written during the Eastern Han
Dynasty, in ~210 A.D. According to the theory of Traditional
Chinese Medicine, GLGZD is formulated of six herbs, which
collectively exert therapeutic and modulatory effects.
The formula has been used to treat muscular spasticity
following stroke, epilepsy or spinal cord injury in China. In
the present study, the neuroprotective effect of GLGZD was
evaluated in vivo using an MCAO rat model. The results
showed that GLGZD significantly decreased the focal infarct
volume, neurological deficit score and level of apoptosis
compared with the model rats. These findings were consistent
with those of a previous report.”® The neuroprotective effect
of GLGZD may involve a number of different mechanisms,
including reduced inflammatory cytokine levels, an anti-
oxidation effect and the modulation of Glu levels and ao-
amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid
receptor (AMPAR) expression.?

Nao-Xue-Shu Oral Liquid

Nao-Xue-Shu oral liquid formulation improved aphasia in
mixed stroke patients and thus might be a potentially effective
drug for treating stroke aphasia. Nao-Xue -Shu oral liquid
may raise Qi and remove blood stasis, clear pathogenic “heat”
and “cool” blood (make the abnormal activity of the blood
quiet stop bleeding), and eliminate phlegm. The Nao-Xue-Shu
oral liquid formulation contains five herbs that can help
increase Qi, remove blood stasis and phlegm, and assist the
body to excrete the pathogenic metabolites of blood stasis and
phlegm. In fact, Nao-Xue-Shu oral liquid contains two
famous prescriptions of TCM; one is Bu-Yang-Huan-Wu
decoction, which originated in the Qing Dynasty (about 185
years ago) and has been used frequently to treat stroke in
China and Asia.® Clinical pharmacological studies have
confirmed that Nao-Xue-Shu oral liquid accelerates the
absorption of hematoma in the brain of rats, reduces edema
around the hematoma accelerating fibrinolysis and inhibiting
thrombosis, cerebral blood flow, and improves brain blood
and oxygen supply, so improving blood circulation and
promoting the absorption of hematoma.

XingNaoJing prescription

Xingnaojing (XNJ), a well known prescription in traditional
Chinese medicine, has been used for treatment of stroke in
China. And has approval from the Chinese National Drug
Administration.®> XNJ consists of four Chinese herbs:
Moschus, a dry substance secrete d by a gland in the
subumbilical sac of the male musk deer, Radix Curcumae, the
dried roots of Curcuma aromatica Salisb and C. zedoaria
(Berg) Rosc, family Zingiberaceae, Fructus Gardeniae, the
fruit of Gardenia jasminoides Ellis var. radicans (Thunb.)
Makino, family Rubiaceae, and crystals from the evaporated
exudate of the trunk of Dryobalanops aromatica Gaertn. f,
family Dipterocarpceae. Clinical trials have reported that XNJ
can reduce brain injury and enhance functional recovery after
stroke.* Pharmacological studies have demonstrated that XNJ
has neuroprotective effects in cell and animal models of
stroke.®® XNJ contained some small molecules including
muscone, borneol and Camphor.>* Unlike large molecule
agents, such as therapeutic antibodies or neurotrophic factors
lack of transport across blood brain barrier.* Here comes an
innate advantage for XNJ to become therapeutic agents for
brain diseases.

Nao-Shuan-Tong

Nao-Shuan-Tong NST contains a combination of plant
extracts, and several of these, including Pollen Typhae.®
Radix Paeoniae Rubra and Rhizome Gastrodiae were
previously reported to exert potent anti-oxidant and anti-
inflammatory activities. Moreover, Pollen Typhae was also
reported to have anti-thrombotic effects and Rhizome
Gastrodiae was reported to reduce ischemia induced elevation
of glutamate levels.*” It is plausible to suggest that these
properties could contribute to the neuroprotective effects of
NST against injury produced by cerebral ischemia.

Bu-yang Huan-wu decoction

Bu-yang Huan-wu decoction (BHD) is a famous traditional
Chinese medicine formula that has been used clinically in
Asia to treat stroke induced disability for centuries. Bu-yang
Huan-wu decoction (BHD), has been used to improve
neurological functional recovery. From stroke induced
disability in China for more than 300 years. Recent studies
have reported that it has neuroprotective effects and
mechanisms that are effective against cerebral ischaemia
reperfusion (CI/R) injury.*® The formula has also been shown
to have a potential growth-promoting effect on the
regeneration of peripheral nerves. BHD is composed of
Astragalus membranaceus Bunge (Family Leguminosae),
Angelica sinensis (Oliv.) Diels (Family Apiaceae), Paeonia
lactiflora Pall. (Family Paeoniaceae), Ligusticum chuanxiong
S. H. Qiu, Y. Q. Zeng, K. Y. Pan, Y. C.Tang & J. M. Xu
(Family Apiaceae), Prunus persica (L.) Batsch (Family
Rosaceae), Carthamus tinctorius L. (Family Asteraceae) and
Pheretima aspergillum (E. Perrier) (Family Megascolecidae),
Treatment with BHD dramatically reduced inflammation and
oxidative stress, BHD has been demonstrated to stimulate
neuronal proliferation in ischemic rats. But the underlying
mechanisms remained unclear. Hsei-Wei Wangfind that BHD
also significantly increases the expression of protective
factors in the damage area, BHD reduced the expression level
of genes involved in wounding, apoptosis and acute
inflammation.*®
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Summary and Perspective

Traditional Chinese medicine is the most widely practiced
form of herbalism worldwide. It is based on a sophisticated
system of medical theory and practice that is distinctly
different from orthodox Western scientific medicine. Most
traditional therapeutic prescriptions consist of a combination
of several drugs. The combination of multiple drugs is
thought to maximize therapeutic efficacy by facilitating
synergistic actions and ameliorating or preventing potential
adverse effects while at the same time aiming at multiple
targets. Nowadays, an increasing number of patients and
medical practitioners in the industrialized world use
traditional Chinese medicines as a supplement to or substitute
for prescription drugs.”’ traditional Chinese medicines are
often considered to be a gentle and safe alternative to
synthetically manufactured drugs. With the development of
science and technology, more than half of the medically
important pharmaceutical drugs are either natural products or
derivatives of natural products48 (Newman DJ et al.2002).
At the same time, most of the world’s people living in
developing countries regard traditional Chinese medicine as
the primary source for health care.

Many prescriptions of traditional Chinese medicine (TCM)
have been used in clinical for centuries to treat disability
induced by stroke. Some researchers utilize omics and
systems biology techniques to elucidate the detailed
molecular mechanisms underlying the effectiveness and
promote the modernization of TCMs.* Traditional Chinese
medicine in disease treatment and health care, is playing an
increasingly important role, we through summarizing
mechanism of Chinese medicine for stroke, providing clues in
the treatment of brain death using traditional Chinese
medicine for further research.
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