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Stroke is one of the primary cause of long- term disability. 
Although mounting studies focused on stroke research, 
currently, only available treatment for stroke is t-PA, with the 
limitation of a very narrow therapeutic window because of the 
risk of hemorrhage. So, new therapeutic methods for stoke 
are expected. Chinese herbal medicine has been used to treat 
stroke with a history of many centuries and is stilling wildly used 
in China. This review focuses on reporting the research progress 
of the Chinese herbal medicine including Acorus tatarinowii 
Schott, Borneol, Moschus  and other herbal medicine in stroke. 
The Conclusion is Chinese herbal medicine including Acorus 
tatarinowii Schott, Borneol and Moschus could reduce stroke 
injury and help brain recovery after stroke. More studies in 
Chinese herbal medicine and stroke may help us to develop a 
useful treatment for stroke.
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Figure 1 Beta-asarone down-regulates stroke injury through decreasing autophagy.
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INTRODUCTION

Stroke is one of the primary cause of long- term 
disability, no matter in developing or developed 
countries. In United States of America, stroke leads 
to 130, 000 deaths each year [1]. In China, the annual 
mortality rate of stroke is about 1,600,000, which be-
came the top reason of death and disability[2]. There 
are mainly two types of stroke namely ischemic and 
hemorrhagic stroke. The ischemic stroke is the major 
type of stroke. It happens as a result of blood clots 
that blocks the brain blood supply and represents 
87% of all stroke cases[3].  Hemorrhagic stroke occurs 
due to blood vessel ruptures. It has two sub-types 
including intracerebral hemorrhage and subarach-
noid hemorrhage, and accounts for about 20%[4]. 
Although mounting studies focused on stroke re-
search, currently, only available treatment for stroke 
is t-PA, with the limitation of a very narrow therapeu-
tic window because of the risk of hemorrhage[5]. So 
new therapeutic methods for stoke are excepted. 

Chinese herbal medicine has been used to treat 
stroke with a history of many centuries and is still-
ing wildly used in China[6]. This review will fo-
cus on reporting the research progress of the 
Chinese herbal medicine including Acorus 
tatarinowii Schott, Borneol and Moschus in stroke.

Acorus tatarinowii Schott

Acorus tatarinowii Schott has been wildly used in treat-
ing stroke in China for thousands of years, although its 
molecular mechanism were not clear. Recent studies 
suggest that beta-asarone, the major component of 
Acorus tatarinowii Schott, has significant pharmaco-
logical effects on stroke[7]. In vivo, beta-asarone could 
reduce stroke injury and ischemia–reperfusion-in-
duced autophagy by modulating JNK, p-JNK, Bcl-2 
and Beclin 1 (Figure 1). Meanwhile, in vitro, beta-asa-
rone can protect PC12 cells against oxygen-glucose 
deprivation and reperfusion- induced stroke injury 
through decreasing Beclin-1- dependent autophagy[8].

Other mechanism is that beta-asarone signifi-
cantly helps the recovery by restoration of the an-
tioxidant homeostasis in the brain after stroke[9].  

 
Borneol 

Borneol (C10H18O; 4,7,7-trimethylbicyclo[2.2.1]
heptan-3-ol) is a bicyclic monoterpenes widely found 
in many plants[10]. It can easily go through the blood-

brain barrier and acts directly in neurons and stroke. 
Recent study showed Borneol can protect cortical 
neurons from oxygen-glucose deprivation/reperfu-
sion injury by anti-oxidation and anti-inflammation 
through nuclear transcription factor κappaB signaling 
pathway[11]. Additionally, combination of edaravone 
and borneol have a synergistic effect on treating isch-
emic stroke in a rat model of ischemic stroke[12] .

Moschus 

Moschus together with Borneol is a well known 
herb in Chinese medicine to treat brain damages. 
Recent data suggests that Moschus compatible 
with borneolum synthcticum  significantly reduced 
infarct volumes and helped brain recovery after 
stroke by decreasing the expression of caspase-3 
and caspase-9 as well as up-regulating the ra-
tio of Bcl-2 to Bax[13], a neuroprotective pathway. 

Others

Other Chinese herbal medicine including An-Gong-
Niu-Huang pill, Qing-Kai-Ling injection, Nao-Shuan-
Tong capsule, Tong-Luo-Jiu-Nao capsule and Tong-
Xin-Luo capsule have been well known in Chinese 
clinic to treat central nervous system diseases and im-
plied effectiveness for stroke treatment by anti-inflam-
mation and anti-oxidation after ischemic injury [14–19]. 

CONCLUSION

Till now, we do not have a effective for stroke 
treatment except stroke is t-PA, with the limita-
tion of a very narrow therapeutic window because 
of the risk of hemorrhage. More studies in Chi-
nese herbal medicine in stroke may help us to de-
velop a useful treatment for stroke (Figure 2).

REFERENCES

1. CDC, NCHS (2015). Underlying Cause of Death 
1999-2013 on CDC WONDER Online Database.

2. Liu L, Wang D, Wong KS, Wang Y (2011). Stroke 
and stroke care in China: huge burden, significant 
workload, and a national priority.Stroke, 42(12):3651-4. 

3. Summers D, Leonard A, Wentworth D, Saver JL, 
Simpson J, Spilker JA, Hock N, Miller E, Mitchell PH; 
American Heart Association Council on Cardiovascular 
Nursing and the Stroke Council (2009). Comprehensive 
overview of nursing and interdisciplinary care of the 
acute ischemic stroke patient: a scientific statement 
from the American Heart Association.Stroke, 2911-44.



Xu, JHMR, 2016; Vol. 1(1): 0007-0009

JHMR: http://escipub.com/journal-of-herbal-medicine-research/                         0009

4. Sahni, R., & Weinberger, J. (2007). Management 
of intracerebral hemorrhage.Vascular Health 
and Risk Management, 3(5), 701–709.

5. Liu, L., McCullough, L., & Li, J. (2014). Genetic 
deletion of calcium/calmodulin-dependent 
protein kinase kinase 2 (CaMKK 2) or CaMK IV 
exacerbates stroke outcomes in ovariectomized 
(OVXed) female mice.BMC Neuroscience,15, 118. 

6. Junhua Z, Menniti-Ippolito F, Xiumei G, 
Firenzuoli F, Boli Z, Massari M, Hongcai S, 
Yuhong H, Ferrelli R, Limin H, Fauci A, Guerra 
R, Raschetti (2009).Complex traditional Chinese 
medicine for poststroke motor dysfunction: 
a systematic review.Stroke,40(8):2797-804

7. Liu L, Fang YQ, Xue ZF, He YP, Fang RM, Li 
L (2012). Beta-asarone attenuates ischemia-
reperfusion-induced autophagy in rat brains 
via modulating JNK, p-JNK, Bcl-2 and Beclin 
1[J]. Eur J Pharmacol, 680(1–3) : 34–40.

8. Mo, Z., Fang, Y., He, Y., & Zhang, S. (2012). β-Asarone 
protects PC12 cells against OGD/R-induced injury 
via attenuating Beclin-1-dependent autophagy.
Acta Pharmacologica Sinica, 33(6), 737–742. 

9. Yang, Y.-X., Chen, Y.-T., Zhou, X.-J., Hong, C.-
L., Li, C.-Y., & Guo, J.-Y. (2013). Beta-asarone, 
a major component of Acorus tatarinowii Schott, 
attenuates focal cerebral ischemia induced by 
middle cerebral artery occlusion in rats. BMC 
Complementary and Alternative Medicine, 13, 236. 

10. Cherneva E, Pavlovic V, Smelcerovic A, Yancheva 
D (2012).The effect of camphor and borneol 
on rat thymocyte viability and oxidative stress.
Molecules. 2012 Aug 27;17(9):10258-66. 

11. Liu R, Zhang L, Lan X, Li L, Zhang TT, Sun JH, Du 
GH (2011).Protection by borneol on cortical neurons 
against oxygen-glucose deprivation/reperfusion: 
involvement of anti-oxidation and anti-inflammation 
through nuclear transcription factor κappaB sig-
naling pathway. Neuroscience, 10;176:408-19. 

12. Wu HY, Tang Y, Gao LY, Sun WX, Hua Y, Yang SB, Zhang 
ZP, Liao GY, Zhou QG, Luo CX, Zhu DY.The synergetic 
effect of edaravone and borneol in the rat model of 
ischemic stroke (2014). Eur J Pharmaco, 740:522-31.

13. Xia, X., Li, Q., Liu, M. (2014). Neuroprotective 
Effect of a Formula, Moschus Combined with 
Borneolum Synthcticum, from Traditional 

Chinese Medicine on Ischemia Stroke in 
Rats. Evidence-Based Complementary 
and Alternative Medicine : eCAM, 157938. 

14. Hua Q, Zhu X, Li P, et al. Refined Qing Kai Ling 
(2008), traditional Chinese medicinal prepara-
tion, reduces ischemic stroke-induced infarct size 
and neurological deficits and increases expres-
sion of endothelial nitric oxide synthase. Biologi-
cal and Pharmaceutical Bulletin, 31(4):633–637. 

15. Li J, Wu R, Meng F, et al (2012). Synergism and 
rules from combination of baicalin, jasminoidin and 
desoxycholic acid in refined Qing Kai Ling for treat 
ischemic stroke mice model. PLoS ONE. 7e45811

16. Cheng FF, Wang XQ, Lu Y, Zhong XG, Zhao Y, Wang 
QQ (2012). Chinese medicine injection qingkailing 
for treatment of acute ischemia stroke: a stematic re-
view of randomized controlled trials. Evidence-Based 
Complementary and Alternative Medicine, 213172 

17. Liu Y, Tang GH, Sun YH, et al (2013). The pro-
tective role of Tongxinluo on blood-brain barri-
er after ischemia-reperfusion brain injury. Jour-
nal of Ethnopharmacolog, 148:632–629.

18. Xiang J, Tang Y-P, Wu P, Gao J-P, Cai D-F 
(2010). Chinese medicine Nao-Shuan-Tong at-
tenuates cerebral ischemic injury by inhibit-
ing apoptosis in a rat model of stroke. Jour-
nal of Ethnopharmacology, 131(1):174–181.

19. Li X-J, Hou J-C, Sun P, et al (2012). Neuropro-
tective effects of TongLuoJiuNao in neurons ex-
posed to oxygen and glucose deprivation. Jour-
nal of Ethnopharmacology. 141:927–933.  
 
 
 
 
 
 

Figure 2 the roles of Chinese herbal medince
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