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ABSTRACT: OBJECTIVE  To evaluate the effects of dexmedetomidine on sevoflurane neurotoxicity and the role of ERK1/2 

MAPK signaling pathway in the developing brain. METHODS  The developmental sevoflurane neurotoxicity model was 

prepared by exposure of primary hippocampal neurons(7 days in vitro) and Sprague-Dawley rat pups(7 postnatal days) with 

sevoflurane (3%, 6 h). The cells were treated with dexmedetomidine or combined with U0126. The neuronal apoptosis was 

analyzed by flow cytometry(FCM) and TUNEL-staining. The relative expressions of total ERK1/2, phospho-ERK1/2, Bax and 

Bcl-2 were detected by western blot. The spatial learning and memory abilities were determined by Morris water maze. 

RESULTS  Sevoflurane exposure(3%, 6 h) significantly enhanced the neuronal apoptosis(P=0.007), which can be ameliorated 

by dexmedetomidine(P=0.032). Sevoflurane treatment decreased the expressions of Phospho-ERK1/2 and Bcl-2(P<0.05), but 

increased Bax(P<0.05). Administration of dexmedetomidine significantly elevated the expressions of phospho-ERK1/2 and Bcl-2, 

but decreased Bax(P<0.05). The neuronal protective role of dexmedetomidine was abolished by U0126. In addition, treatment 

with dexmedetomidine significantly improved the cognitive disorders induced by postnatal sevoflurane exposure. 

CONCLUSION  These data indicated that application of dexmedetomidine can prevent sevoflurane neurotoxicity, and the 

ERK1/2 MAPK signaling pathway may be involved. 

KEY WORDS: sevoflurane; dexmedetomidine; cell apoptosis; ERK1/2 MAPK signaling; neuronal development; neurotoxicity 
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Fig 1  Dexmedetomidine ameliorates sevoflurane neurotoxicity 

A−control group; B−sevoflurane group; C−sevoflurane+dexmedetomidine 

group 

Compared with control group, 

1)

P<0.01; compared with sevoflurane 

group, 

2)

P<0.05 
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Fig 2  Dexmedetomidine enhances phospho-ERK1/2 expression(n=5) 

A−control group; B−sevoflurane group; C−sevoflurane+dexmedetomidine group; D−dexmedetomidine group 

Compared with control group, 

1)

P<0.05; compared with sevoflurane group, 

2)

P<0.05 



 

�526�         Chin J Mod Appl Pharm, 2014 May, Vol.31 No.5                          

�������� 2014	 5
� 31�� 5


 

 

� 3  ������� Bax��� Bcl-2 ��(n=5) 

A−i -�B−7¡¢-�C−7¡¢+£¤¥¦§-�D-7¡¢+£¤¥¦§+U0126 - 

Ki -hL�

1)

P<0.05�K7¡¢-hL�

2)

P<0.05�K7¡¢+£¤¥¦§-hL�

3)

P<0.05 

Fig 3  Dexmedetomidine decreases Bax, and increases Bcl-2 (n=5) 

A−control group; B−sevoflurane group; C−sevoflurane+dexmedetomidine group; D−sevoflurane+dexmedetomidine+U0126 group 

Compared with control group, 

1)

P<0.05; compared with sevoflurane group, 

2)

P<0.05; compared with sevoflurane+dexmedetomidine group, 

2)

P<0.05 
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Fig 4  The essential role of ERK1/2 MAPK signaling 

pathway in the developmental sevoflurane neurotoxicity(n=4) 

A−control group; B−sevoflurane group; C−sevoflurane+dexmedetomidine 

group; D−sevoflurane+dexmedetomidine+U0126 group 

Compared with control group, 

1)

P<0.01; compared with sevoflurane 

group, 

2)

P<0.05; compared with sevoflurane+dexmedetomidine group, 

2)

P<0.01 
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Fig 5  Dexmedetomidine improved the spatial learning and memory disabilities induced by neonatal sevoflurane exposure 

Compared with control group, 

1)

P<0.05; compared with sevoflurane group, 

2)

P<0.05 
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Preparation and Its Application of Sulfamethoxazole Molecularly Imprinted Polymer Sensor  
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ABSTRACT: OBJECTIVE  To electroploymerize a molecularly imprinted polymer(MIP) film for sulfamethoxazole detection 

on a glassy carbon electrode by the use of pyrrole monomer. METHODS  The effects of sulfamethoxazole concentration, 

polypyrrole concentration, number of scan cycle and scan rate on the MIP film were investigated respectively. The effects of pH 

value and acetonitrile-water ratio of detection liquid on response current were also explored. The imprinted film was 

characterised by electrochemical impedance spectroscopy(EIS) and cyclic voltammetry (CV). RESULTS  The results indicated 

the DPV peak current showed a linear dependence on the sulfamethoxazole concentration in the ranges of 2.50×10

−5−7.50×10−4
 

mol·L

−1
 and 7.50×10

−4−2.00×10−3
 mol·L

−1 
of sulfamethoxazole(each correlation coefficient of 0.995 8 and 0.996 7, respectively) 

with the detection limit (S/N=3) of 2.80×10

−6
 mmol·L

−1
, under the optimal experimental conditions. CONCLUSION  This MIP 
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