
1020 ISSN 0326-2383

KEY WORDS: Anti-inflammatory, Anti-oxidation, Cerebral ischemia, GCMS, Zha Chong Shi San Wei pill. 

* Author to whom correspondence should be addressed. E-mail: biochemgao@163.com
# These two authors contributed equally to this article.

Latin American Journal of Pharmacy
(formerly Acta Farmacéutica Bonaerense)

Lat. Am. J. Pharm. 32 (7): 1020-6 (2013)

Regular Article
Received: December 5, 2012

Revised version: July 4, 2013
Accepted: July 7, 2013 

Neuroprotective Effect and Chemical Composition of Traditional
Chinese medicines, Zha-Chong-Shi-San-Wei Pill, Against Ischemic

Stroke on Middle Cerebral Ischemia Occlusion in Rats

Shanshan WU 1#, Juan HAO 1,2#, Wenyuan GAO 1*,
Bin ZHOU 1, Shuli MAN 1, & Luqi HUANG 3

1 Tianjin Key Laboratory for Modern Drug Delivery & High-Efficiency,
School of Pharmaceutical Science and Technology, Tianjin University, Tianjin 300072, China;

2 School of Chinese Medicine, Tianjin University of TCM, Tianjin 300193, China;
3 Institute of Chinese Matetria Medica, China Academy of Chinese Medicinal Sciences,

Beijing 100700, China

SUMMARY. Zha-Chong-Shi-San-Wei (ZCSSW) in pill form is a compound prescription formulated ac-
cording to the meridian theory of TCM and is approved by the State Food and Drug Administration of
China for the treatment of ischemic stroke. The aim of this study was to test the neuroprotective effects of
Chinese medicine ZCSSW pill on cerebral ischemia in rats and to explore the potential mechanisms. Male
Wister rats were randomly divided into 5 groups: sham group, middle cerebral artery occlusion (MCAO)
group, and pretreatment groups which were treated with ZCSSW 0.125, 0.25 or 0.5 g/kg (i.g.) 0 min before
MCAO, respectively. Cerebral ischemia was induced by 2 h of middle cerebral artery occlusion. Cerebral
infarct area was measured by 2,3,5-triphenyltetrazolium chloride (TTC) staining at 24 h following reper-
fusion, and neurological functional deficits were assessed at 24 h after reperfusion. The neuroprotective ef-
fect of ZCSSW iill against ischemic stroke was evaluated by neurological deficit score (NDS) and brain
water content. The content of superoxide dismutase (SOD), malondialdehyde (MDA), lactate dehydroge-
nase (LDH) glutathione peroxidase (GSH-Px), nitric oxide synthase (NOS) and the level of tumor necrosis
factor-α (TNF-α), interleukin (IL)-1β and interleukin (IL)-8 after 2 h of MCAO in rats were detected to
investigate its anti-oxidative action and anti-inflammatory property. Pretreatment with ZCSSW Pill sig-
nificantly reduced cerebral infarct area, increased in GSH and SOD, and decreased the NDS, edema,
MDA, LDH, TNF-α, IL-1β and IL-8 compared with rats in the MCAO group at 24 h after reperfusion and
pathological sections of brain tissue were observed. GCMS analysis showed that muscone, methyl eugenol,
α-asarone may be the active ingredients in ZCSSW Pill. The study suggests the neuroprotective effect of
ZCSSW pill in the MCAO model of rats. The anti-oxidative action and anti-inflammatory property of ZC-
SSW pill may contribute to a beneficial effect against stroke. It shows that ZCSSW has significant cere-
bral protective role on focal ischemia brain damage.


