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     Abstract
       Glutamate neurotoxicity, which can result in both neuronal damage via c-Jun N-terminal kinase (JNK) /c-Jun pathway and increased GluR6 
SUMOylation, has been related to hypoxia or ischemia. Here we studied the effects of glutamate on GluR6 SUMOylation status and the impact 
that these modifications have on c-Jun activity. We showed that SUMOylation of GluR6 at lysine 886 (K886) could be induced by glutamate 
treatment and occurred in a rapid manner; however, induced mutation at this site would block SUMOylation in vitro. The activation of c-Jun 
and PC12 cell death significantly increased after inhibition of SUMO pathways in cells treated with glutamate. We further demonstrated that 
Ubc9 played a functional role in GluR6 SUMOylation and that the C93S mutant of Ubc9 abrogated SUMO-1 conjugation activity. In conclusion, 
SUMOylation of GluR6 has key roles in the regulation of glutamate neuronal excitotoxicity. These data reveal another role of SUMO in 
protection against cell death.
        Key Words: GluR6；glutamate；SUMOylation；c-Jun phosphorylation；cell death；neurotoxicity
        Corresponding Author:  Bu-wei Yu，E-mail:yubuwei@yahoo.com.cn
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Glutamate is a major excitatory neurotransmitter in 

the central nervous system [1] as well as a potent neurotoxin 

that may lead to the death of nerve cells. Under pathological 

conditions, such as ischemia and hypoxia, glutamate is 

elevated globally in the brain, and its excessive presence 

can induce neurotoxicity [2, 3]. Glutamate cytotoxicity has 

been attributed to excitatory actions through three types 

of excitatory amino acid receptors, including N-methyl-D-

aspartate receptors (NMDAR), alpha-amino-3-hydroxy-5-

methyl-4-isoxazolepropionic acid receptors (AMPAR), and 

kainate receptors (KAR) [3, 4]. KAR subunit GluR6 has been 

shown to play an important role in neuronal death induced 

by cerebral ischemia [5]. Previous studies also showed that 

kainite (KA) can influence the assembly of the GluR6-

PSD95-MLK3 signaling module and can subsequently 

activate signaling pathways downstream of JNK, ultimately 

resulting in neuronal cell death [6-8].

The small ubiquitin related modifier (SUMO) is a 

novel post-translational protein [9] that contains 101 amino 

acid residues and modifies other proteins through the 

SUMOylation pathway. SUMOylation usually occurs on 

lysine residues within the consensus SUMOylation motif 

(ΨKXE/D), which consists of an aliphatic amino acid (Ψ) 

next to the lysine residue to be modified (K), followed 

by another amino acid (X) of any type and an acidic side 

chain (E/D) [10, 11]. This post-translational modification 

is catalyzed by an enzymatic cascade, which requires an 

activation enzyme (E1) [12], a conjugase (E2) [13] , and for 

most substrates, a ligase (E3) [14, 15]. It has been reported 

that KAR subunit GluR6 is a SUMO target and the SUMO-

conjugating enzyme Ubc9 and the SUMO ligase PIAS3 

selectively bind to the C-terminal domain of GluR6 in 

yeast two-hybrid assay [16]. Recently, an Ubc9 fusion-

directed SUMOylation (UFDS) system is developed; it 

strongly increases the efficiency of SUMOylation of a 

specific substrate protein in vivo in SUMOylation sites 

fused to Ubc9. UFDS is independent of SUMO ligases [17]; 

hence, we applied UFDS for the identification of GluR6 
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SUMOylation.

Interestingly, GluR6 exhibits low levels of SUMOylation 

under resting condition but is rapidly SUMOylated in 

response to the agonist activation by glutamate. Wild type 

GluR6, but not the mutated K886R GluR6, is endocytosed 

in response to kainate in COS-7 cells. Furthermore, 

electrophysiological recordings in hippocampal slices 

demonstrate that KAR- mediated excitatory postsynaptic 

currents are decreased by SUMOylation and enhanced 

by deSUMOylation [16]. Based on these analyses, we 

hypothesized that SUMOylation might downregulate the 

surface expression of GluR6, which, in turn, would reduce 

excitotoxicity and subsequent cell death dependent on a 

JNK/c-Jun activation pathway. To confirm the hypothesis, 

we transfected both HEK293T cells and PC12 cells with 

either wild type GluR6 or mutated GluR6, and then 

investigated the changes in phosphorylation level of c-Jun 

in HEK293T cells and PC12 cells survival evoked by 

glutamate.

Materials and Methods
Plasmid Constructs. The plasmid PcDNA3.1-GluR6, 

which contains a 6×myc tag at the N-terminus, was kindly 

provided by Henley JM (University of Bristol, UK). Since 

SUMOylation of GluR6 is hardly detectable under resting 

conditions in vitro, we used UFDS to enhance GluR6 

SUMOylation and constructed the plasmids PcDNA3.1- 

GluR6-myc-Ubc9, PcDNA3.1-GluR6 (K886)-myc-Ubc9, 

and PcDNA3.1-GluR6-myc-Ubc9 (C93S). To fuse the 

coding sequences of Ubc9 and its mutant Ubc9 (C93S) to 

the N-terminus of GluR6 or GluR6 (K886), Ubc9 and its 

mutant Ubc9(C93S) fragments were amplified by standard 

PCR methods with a forward primer containing a Kpn1 

site before the start codon and a reverse primer  inserting 

a stop codon followed by a Sean site. Amplified fragments 

were digested and inserted into the PcDNA3.1 vector. The 

full-length GluR6 or GluR6 (K886) fragments amplified 

from PcDNA3.1-GluR6 with a forward primer containing 

an XhoI site before the start codon and a reverse primer 

inserting a KpnI site were digested and inserted into the 

PcDNA3.1-Ubc9. The plasmid PcDNA-GluR6 (K886)-

myc and Ubc9 (C93S) were generated by site-directed 

mutagenesis with commercially synthesized mutagenic 

primers (Invitrogen Biotechnology, China). The predicted 

SUMOylation sites at the K886 residue of GluR6 was 

changed to arginine (R), which prevents SUMOylation [16]. 

Mutation of the cysteine (C) residue to serine (S) at the 

active site of Ubc9 prevents the formation of a thioester 

bond, rendering the mutant protein incapable of SUMO 

conjugation [18]. All mutants were confirmed by DNA 

sequencing analysis (Invitrogen Biotechnology, China).

Cell Lines and Culture Conditions. Human embryonic 

kidney (HEK293T) cells were cultured in Dulbecco’s 

modified Eagle’s medium (Gibco) with 2mM L-glutamine, 

10% fetal bovine serum (Gibco) at 37°C with 5% CO2 

humidified atmosphere. Cell medium was replace every 

3 days. For transfection, cells at a number of 2–6×105 

were seeded on the 6cm culture dish for 24 h. The rat 

pheochromocytoma cell line (PC12), provided by Shanghai 

Life Scientific Institute of Chinese Academy of Science, were 

grown in DMEM supplemented with 10% FBS at 37 °C, 5% 

CO2. The cells were cultured at an inoculation density of 1–

3×105 cells on 3cm dishes.

Transfection. When cells entered the exponential 

period growth, they were transfected with various subunit 

combinations by lipofection using 8ug of cDNA and 10 ul 

of LipoFectamine 2000 (Invitrogen, USA) per 6cm culture 

dish.

Treatments and viability assay. 24 h after transfection, 

HEK293T cells were treated with 4mM glutamate, 12mM 

glutamate (Sigma), or vehicle alone (normal medium). 

Cells were incubated for 10 min, 30 min, or 12 h prior to 

protein extraction. PC12 cell viability was assessed by cell 

count kit-8 (CCK-8) (DOJINDO Molecular Technologies, 

INC), which is based on combining WST-8 [2-(2-methoxy-

4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-

2H-tetrazolium, monosodium salt] and 1-methoxy PMS [19]. 

PC12 cells were seeded onto 96-well plates at a density of 2

×104cells/well. After incubation for 12h, cells were treated 

with various concentrations of glutamate for 12 h. At the 

end of the treatment, the medium was removed and then 

100ul serum-free medium and 10μl of CCK-8 were added 
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Figure 1: In vitro SUMO-1 modified GluR6 on the lysine 
886 consensus site. HEK293T cells were transfected with 
expression vectors for myc-tagged wild type or mutant GluR6, 
the C terminus of GluR6, but not GluR6 (K886R), was 
SUMOylated in a UFDS system (see Methods for details) by 
Western blot (A) or Immunoprecipitation (C) analysis. Ubc9 
or Ubc9-C93S directly conjugated to the wild type GluR6 
were transiently transfected into HEK293T cells, together 
with GFP-SUMO-1 (Molecular Weight 44KD) (A, B) or SRa-
SUMO-1 (Molecular Weight 60KD) (B) subunits. The inactive 
Ubc9 point mutation C93S prevents GluR6 SUMOylation. 
IP myc, immunoprecipitation with anti-myc antibody; IB 
SUMO, immunoblotting with anti-SUMO antibody.
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into each well of the 96-well assay plate, followed by 1 h of 

incubation. The absorbance of each well was measured at 

450 nm. 

Immunoprecipitation and immunoblotting. 500-1000 

ug of solubilized protein prepared as above was incubated 

with 2-4 mg of mouse monoclonal anti-myc antibody 

(from Santa Cruz) overnight at 4°C and then with 30 

ml protein G-agarose beads (Sigma) for 1-3 h at 4°C. 

Immunoprecipitates were washed four times with lysis 

buffer and proteins were eluted from the beads by boiling 

in sample buffer. The supernatants were separated on 

10% SDS-PAGE gels and then electrotransferred to 

PVDF membranes. After blocking for 2 h in 10% non-

fat milk with 0.1% Tween 20 (TBST), membranes were 

incubated overnight at 4 °C with primary antibodies in 

TBST containing 5% bovine serum albumin. Membranes 

were then washed with TBS buffer and incubated with 

secondary antibodies in 5% non-fat milk/TBST for 1 

h. The immunoreactivity was detected using enhanced 

chemiluminescence (ECL). The ECL-exposed films 

were digitized, and densitometric quantification of 

immunoreactive bands were performed using ImageJ 

(Wayne Rasband, National Institutes of Health, Bethesda, 

MD, USA).

Statistical analysis. Each data point presented in 

the studies was collected from at least three individual 

experiments. All statistical analyses were carried out with 

Graphpad Prism software. The data were summarized and 

plotted as mean±SEM. The significance of activity changes 

was determined by the Student’s t-test. A probability value 

of less than 0.05 (P < 0.05) was accepted as a significant 

difference from the control or between two samples in 

comparison as indicated.

Results
SUMO-1 modified GluR6 on lysine 886
We identified that the KAR subunit GluR6 was a SUMO 

substrate and that K886 was the site of SUMOylation. 

The C-terminus of wild type, but not K886R, GluR6 was 

robustly SUMOylated (Fig.1A and C). To determine the role 

of Ubc9 for GluR6 SUMOylation, we conjugated coding 

sequences of wild type Ubc9 or the mutant Ubc9 (C93S) to 

the N-terminus of GluR6. These fusion protein expression 

vectors were transfected independently or co-transfected 

with either GFP-SUMO-1 or SRa-SUMO-1 expression 

vectors into HEK293 cells. Proteins of the transfectants 

were analyzed by immunoblotting using antibodies for 

myc or GluR6. GluR6 SUMOylation was abolished by the 

C93S substitution in Ubc9 (Fig.1A and B), which disabled 

SUMO-1 conjugation.

Glutamate induced an increase in GluR6 SUMOylation
It was reported GluR6 was rapidly SUMOylated 

in response to glutamate [16]. We therefore tested the 

e f fect of th is agonis t on GluR6 SUMOylat ion by 

immunoprecipitation. Both glutamate (4mM or 12mM) 

treatments after 30 min (Fig.2A) and 12mM glutamate 

treatment after 10 min or 30 min (Fig.2B) increased the 
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Figure 2: Effect of glutamate on the quantification of 
GluR6 SUMOylation in HEK293T cells. Immunoprecipitation 
(IP) using anti-myc antibody and immunoblotting (IB) for 
SUMO showed that glutamate application dramatically 
increases GluR6 SUMOylation in both concentration-
dependent (A) and time-dependent manners (B).

Figure 3: SUMOylation decreased glutamate-induced 
phosphorylation of c-Jun. The data were from three separate 
experiments and were shown as mean±s.e.m. *P<0.05 and 

**P<0.01 compared with myc-GluR6 (K886R); &P<0.05 and 

&&P<0.01 compared with unstimulated controls (t-test).

Figure 4: The viability of PC12 cells were regulated 
by SUMOylation. (A) Morphology comparison of PC12 
cells cultured in different groups. (B) Effect of glutamate 
on the viability of PC12 cells assayed with CCK-8. PC12 
cells transfected for 24h with the active form of the myc-
GluR6 or its inactive myc-GluR6 (K886R) responded to 
different concentrations of glutamate. The data were from 
three separate experiments and were shown as mean±s.e.m. 
*P<0.05 and **P<0.01 compared with wild type myc-GluR6; 
##P<0.01and ###P<0.001 compared with unstimulated controls 
(t-test).
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basal level of GluR6 SUMOylation.

SUMOylation of GluR6 inhibited c-Jun phosphorylation
Glutamate (4mM or 12mM) treatments after 12 

h (Fig.3A) upregulated the low basal level of GluR6 

SUMOylation but had no effect on GluR6 (K886R). 

Meanwhile, the level of c-Jun phosphorylation (Fig.3A and 

B) was also evaluated by western blot. It was shown that 

SUMOylation decreased the level of c-Jun phosphorylation.

Glutamate induced death of PC12 cells transfected with 

the mutant GluR6 (K886R) 

The morphologies of PC12 cells cultured in different 

groups induced by glutamate for 12h are shown in Fig.4A. 

The PC12 cells transfected with wild type GluR6 and 

Glutamate-unstimulated group were in polygon or spindle-

shaped that could connect with each other whereas in the 

mutant GluR6 (K886R) and 10mM glutamate treatment 

groups, most of the PC12 cells shrank and some even 

degenerated and detached from the substrate. The viability 

of PC12 cells as evaluated by a CCK-8 assay showed 

significant difference between wild type GluR6 and mutant 

GluR6 (K886R) groups (Fig.4B). At 10mM, the response 

of PC12 to glutamate exhibited significant difference in 

comparison to the unstimulated control group; however, 

there was no significant difference in PC12 cell survival 

among the control group and the 2mM, 4mM, or 8mM 

glutamate treatment groups.

Discussion
This study demonstrated that SUMOylation at K886 

of GluR6 downregulated c-Jun phosphorylation, which 

was correlated to increased viability of PC12 cells after a 

glutamate challenge, indicating that SUMOylation of the 

kainate receptor GluR6 subunit modulates the response to 

excitotoxicity towards survival. To our knowledge, this is 

the first time to report that the SUMO-1 interaction with 

GluR6 is cytoprotective in glutamate-induced cell death.

It is known that cerebral ischemia has profound effects 

on multiple cellular processes, including posttranslational 

modification of proteins. Recently it has been reported 

that GluR6 is implicated in neuronal cell death following 
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ischemic insult [20] via a JNK/c-Jun activation pathway 
[21, 22]. SUMO1 is known for having the capability of 

suppressing apoptosis signal-regulating kinase (ASK1)-

mediated cell death and downregulating c-Jun activity in 

cultured BOSC23 cells [23]. Furthermore, in rats, transient 

middle cerebral artery occlusion (MCAO) results in a 

dramatic increase in SUMOylation by SUMO-1 while the 

level of KARs were decreased in the infarct regions [24]. 

Furthermore, glutamate could increase the low basal level 

of GluR6 SUMOylation and evoked GluR6 internalization, 

but had no effect on mutated GluR6 [16]. One possibility is 

that upregulation of SUMO levels leads to a deregulation 

in KAR thereby reducing neuronal excitability and 

increasing cell viability in response to glutamate released 

under conditions such as ischemia. Our results suggested 

that glutamate upregulates GluR6 SUMOylation, which 

in turn leads to an increase of cell viability via a c-Jun 

phosphorylation-dependent mechanism in vitro. Future 

studies are required to determine the significance of GluR6 

SUMOylation in the nervous system.

However, in this study we found that, compared 

with each unstimulated control group, the level of c-Jun 

phosphorylation was increased in both the wild type GluR6 

group induced by glutamate (12mM) and the mutant 

GluR6(K886R) groups treated with glutamate (4mM, 

12mM). Therefore, the involvement of other mechanisms 

of glutamate affecting c-Jun phosphorylation cannot be 

excluded. A previous study shows that brain ischemia–

reperfusion activates nNOS and may further enhance the 

release of nitric oxide (NO). Simultaneously, the increased 

production of NO facilitates S-nitrosylation of GluR6, 

which results in the upregulation of the activated GluR6, 

leading to the further assembling of GluR6 and MLK3 with 

PSD95 and the activation of the JNK downstream signaling 

pathway [8]. S-nitrosylation of GluR6 may play an important 

role in glutamate leading to the activation of c-Jun and the 

precise mechanism merits further investigation.

In summary, the current study showed that the GluR6 

SUMOylation could suppress  c-Jun phosphorylation in 

HEK293T cells and had a protective effect on PC12 cells 

against death. Thus, our results showed new evidence for 

the role of SUMO-1 in cytoprotective function. Elevation 

of GluR6 SUMOylation levels may be an appropriate target 

for drug discovery in the cerebrovascular disease field.
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Study on Blood Loss for Laboratory Tests of Critical Patients

     Purpose: Blood loss for ICU tests practically and theoreticaly respectively was studied by quantitative analysis and their relating factors were also 
evaluated.
      Methods: 65 ICU patients were analyzed. All patients were hospitalized at ICU for at least 72 hours without traumatic blood loss. The quantity of blood 
loss for laboratory tests was determined by blood samplings and records. The blood volume demanded in theory is determined by the formula,‘B=5 ∑
s+0.1 ’ ‘B’represents the blood volume demanded and ‘∑s’ represents the totle amount of serum needed altogether in each test ml .The APACHE  
scores and Marshall scores were used to estimate the severity of disease. The number of dysfunction organs was used to describe the complexity of organs 
and systems involved during the progression of disease. The data analysis was done with SPSS11.5 statistically.
       Results: 1) Large amount of blood is drawn from ICU patients during the length of stay (LOS). The median figure was 134.50ml for each patient with the 
range between 32.50 ml and 751.50ml. The daily blood loss was 15.50ml ( median). There is no statistical difference whether patients had undergone surgery 
or not; 2)The largest proportion of the blood samples was used for clinical chemical tests 41.75% , followed by hematologic and coagulation 35.69% , 
infection 11.27% , blood gas analyses 7.24%  and other tests 4.05% ; 3)The blood volume demanded for tests in theory is 28.88ml(Median) per 
patient per day , but the practical blood loss was statistically greater p=0.000 ; 4)The correlation was observed between the amount of blood drawn and 
the number of dysfunction organs, Marshall scores and length of stay, but not with APACHE  scores; . 5) Multivariate analysis of logistic regression and 
after controlling for the effects of age, length of ICU stay, APACHE  scores and Marshall scores revealed that the amount of blood drawing and the numbers 
of dysfunction organs are the influencing factors of iatrogenic anemia. 
      Conclusion: At present, extensive amount of blood is drawn from ICU patients. It is statistically greater than the blood demanded in theory and 
contributes to iatrogenic anemia.
         Key Words: blood loss for test ICU APACHE scores organ functional disturbance
         Corresponding Author:  Xian-yao Wan,E-mail:wanxianyao@gmail.com
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Comparative study of  Different Drugs to Prevent Acute Pain after Thoracotomy 
out of Remifentanil
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Objective:  Explore the simultaneous suspended abdomen prone position on respiratory function in healthy situation. 
Methods: 9 cases of healthy volunteers In the "artificial respiration bed" on a random one of four different positions, 1.supine position 2.suspended 

abdomen prone position 3.flat prone position 4.Synchronization suspended abdomen prone position, each position observed for 10 minutes, by NICO non-
invasive cardiopulmonary monitoring system for continuous determination volunteers breathing dynamics indicators, through the respiratory function test 
electrodes to monitor  esophageal pressure and gastric pressure.

 Results: Four positions have no obvious effect to human’s heart rate breathing rate oxygen saturation end-tidal CO2 P>0.05 particularly, 
Synchronization suspended abdomen prone position demonstrates the lowest breathing rate 15.1±4.3 /min.In the process of the breathing rate from slow 
to fast of the four positions depicts a gradual change : Synchronization suspended abdomen prone position→supine position→suspended abdomen prone 
position →flat prone position, Synchronization suspended abdomen prone position reaches the biggest tidal volume 584.6±151.3 ml going beyond 
the other three positions P<0.05 .Significantly decreasing the (Vd/Vt) 0.43±0.8 P<0.05 , Synchronization suspended abdomen prone position is also 
capable of inceasing VTalv 375.2±145.2ml and MValv 5.1±1.2L ,meanwhile, the transdiphragmatic pressure (Pdi) of prone flat position measuring by the 
respiratory function test electrodes higher than other three positions P<0.05 ,The general Pdi in supine position is 10.1 cmH2O, however,the averaged Pdi of 
Synchronization suspended abdomen prone position is only 8.6 cmH2O, the lowest one among the four positions.

Conclusions: Observed in a limited time,the synchronization suspended abdomen prone position is secure and stable. able to decrease the ventilation 
of physiological dead cavity and increase the tidal volume .meanwhile it has no negative effect to respiratory work, and is considered as the most comfortable 
position according to the participants.

key Words prone position; respiratory function; transdiphragmatic pressure
Correspinding Author Yuan-da Xu,E-mail:Xuyuanda@sina.com
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Purpose To observe the effects of isoflurane and propofol on the changes of cerebral oxygen supply-demands balance and serum concentration of 
S100β and NSE protein in cardiac valve replacement during cardiopulmonary bypass(CPB)

Methods All of 30 patients undergoing heart valve replacement were prospectively randomized divided into isoflurane group(with isoflurane adoption) 
and propofol group(with propofol adoption) 15 cases each Jugular venous bulb blood oxygen saturation(SjvO2) Jugular arterial-venous oxygen content 
difference( Da-jvO2) and cerebral oxygen extraction rate (CERO2) and radical artery blood gas analysis were measured at six stages(T1-T6) of CPB before 
CPB(T1) Bring down the temperature to stability stage(T2) recovery temperature to 36 (T3) 30min (T4) 6 hours(T5) and 24 hours (T6)after CPB The 
jugular venous bulb blood was taken at the six time points to measure the blood concentration of S100β and NSE protein

Results SjvO2 in the two groups were both increased during cooling period and then decreased during rewarming period but the change in propofol 
group is less than that in the isoflurane group(P<0.01) The blood concentrations of S100β protein and NSE protein were both increased after CPB but the 
concentration protein in propofol group were lower than in isoflurane group(P<0.05)

Conclusion Propofol has better cerebral protective effects than isoflurane in cardiac valve replacement surgery with CPB
Key Words Isoflurane  Propofol Cardiopulmonary bypass Cerebral oxygen metabolism Cerebral injury
Corresponding Author:  Jian-rong Guo, E-mail:guomzk@yahoo.com.cn

Effects of Propofol and Isoflurane on the Cerebral Oxygen Metabolism and 
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CD4
+CD25

+Treg

Objective To investigate the percentage of CD4
+CD25

+ Treg in peripheral blood of patients with sepsis and explore its effect on cell immunity.
Metheds Select patients with sepsis in ICU as case group（n=27）, healthy volunteers were enrolled as control group(n=40).  Devied the sepsis 

patients into death group and survival group depend on the outcome after 28 days .Detect APACHEⅡscore、Treg%、CD3%、CD4/CD8、IS% etc.Compared 
between assosiated groups . Progressed statistical analysis.

Results Compared with the control group , the percentage of CD4
+CD25

+ Treg was significant higher and the CD3%、CD4/CD8、IS% were significant 
lower in case group ,all had significant statistics significance(P <0.001). Correlation analysis indicated that Treg%had negative correlation with CD4/CD8、
IS%(P<0.01).Samely, Compared with the survival group , the percentage of CD4

+CD25
+ Treg was significant higher(P<0.001) and the CD3%、CD4/CD8、IS% 

were significant lower（P<0.001、 P<0.05、 P<0.001) in death group .
Conlusion The percent of CD4

+CD25
+ Treg was significent higher and CD3%、CD4/CD8、IS% were lower which indected cell immunity disorder even in 

the earlier period of sepsis . The CD4
+CD25

+ Treg produced a marked effect on the development of cell immunity disorder.
Key Words Sepsis ；Regulatory cells；cell immunity
Corresponding Author: Li-na Zhang, E-mail:zln_109@126.com
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The Observation of Recovery from General Anesthesia in the Brain Surgery 
using  Flurbiprofen ester, Tramadol
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Postoperative nausea and vomiting (PONV) is still a common and major complication for surgical patients. Acupuncture for prevention of PONV is an 
effective and safe nonpharmacologic-therapy. This article reviewed research progress on acupuncture for prevention of PONV in the areas of the choice of 
acupoints, acupuncture methods, intervention timing and the side effects of acupuncture treatment in recent years.

Key Words PONV；Acupuncture；Postoperative；Nausea；Vomiting
Corresponding Author:  Qu-lian Guo,E-mail:qulianguo@hotmail.com

Research Progress on Acupuncture for Prevention of Postoperative Nausea and 
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Patients receiving prolonged mechanical ventilation and other forms of critical care support have determined acquired neuromuscular disorders to be 
common. Early studies diagnose critical illness polyneuropathy (CIP) and muscle biopsy to confirm critical illness myopathy (CIM). More recent approaches 
seek to obviate these invasive techniques to identify patients with acquired weakness syndromes. The importance of ICU-acquired weakness syndromes is 
supported by the observation that muscle wasting and weakness are among the most prominent long-term complications of survivors of ARDS. In addition, 
a strong association appears to exist between acquired weakness and protracted ventilator dependence, an important determinant of ICU length of stay. 
Multivariate analysis has identified several risk factors associated with increased incidence for ICU-acquired weakness, including severe systemic inflammation, 
medications (specifically,corticosteroids and neuromuscular blocking agents), glycemic control, and immobility.

Key Words critical illness; ICU-acquired weakness; myopathy; polyneuromyopathy.
Corresponding Author:  Shun-wei Huang, E-mail:huangshunwei@gmail.com
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The Progress in the Research and Application of Bronchial Obstruction Catheter
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The  Understanding of Prevention in the Ventilator-associated Pneumonia 
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Chloroprocaine  and  Obstetrics  Anesthesia

Key Words: Chloroprocaine; Obstetrics; Spinal anesthesia; Epidural Anesthesia
Corresponding Author:  Run-qiao Fu, E-mail: runqiao@yahoo.com.cn
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Effect on Postoperative Cognitive Dysfunction for Brain-derived Neurotrophic 
Faetor Factor and Nerve Growth Factor

This paper summarizes the postoperative cognitive dysfunction (POCD) of the definition, incidence of conditions, diagnosis, etiology and mechanisms that 
the POCD is based on the aging central nervous system by the anesthesia and surgery-induced nerve dysfunction, research on POCD has important medical, 
social and economic significance.

Key Words： postoperative cognitive dysfunction; corticosterone;  nerve growth factor
Corresponding Author： Zhao-qiong Zhu，E-mail:ganzhuzhaoqiong@sina.com
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Association between Inhalation Anesthetics and Postoperative Cognitive 
Dysfunction of Olders

Inhalation anesthetics have the wide effects on learning and memory through influence many neurotransmitters, neuroreceptors and brain-derived neurot-
rophic factor which can change of synaptic plasticity and inhibit the emergence of long-termpotentiation on hippocampus. An research on the relationship 
between inhalation anesthetics and learning and memory has explaned about the mechanisms of postoperative cognitive dysfunction , and is helpful to supply 
the theory for clinical medication.

Key Words： inhalation anesthetics; postoperative cognitive dysfunction; brain-derived neurotrophic factor; long-termpotentiation
Corresponding Author： Zhao-qiong Zhu，E-mail: pengjing100200@yahoo.cn
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GDNF

Glial cell line-derived neurotrophic factor(GDNF) is one of neurotrophic factor GDNF involves in many physiological actions and pathological 
processes Further more GDNF plays an important role in neuropathic pain generation and development at central nerve system level or at peripheral 
level This paper provides an overview of the evolution of GDNF and neuropathic pain research in recent years

Key Words glial cell line- derived neurotrophic factor neuropathic pain
        Corresponding Author： Jian-rong Guo，E-mail: guomzk@yahoo.com.cn
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