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The morphologies of PC12 cells cultured in different groups
induced by glutamate for 12h Fig.4A
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
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Glutamate(4mM or 12mM) treatments after 30min

increased the basal level of GluR6 SUMOylation Fig.2A QARDH

12 mM glutamate treatment after 10min or 30min increased Glu

the basal level of GluR6 SUMOylation Fig.2B Time(min) éo

SUMOylation of GluR6 has key roles in the regulation of glutamate neuronal excitotoxicity,
the following thesis reveal another role of SUMO in protection against cell death.

Figure related to “SUMOVylation regulates glutamate-induced and glutamate receptor 6-mediated cell injury
via c-Jun activation "by Xiao-qin Zhang, Bu-wei Yu et al. ,pp.12
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SUMOylation regulates glutamate-induced and glutamate receptor

6-mediated cell injury via c-Jun activation

Xiao-qin Zhang. Shi-yong Teng., Qing-sheng Xue, Fu-jun Zhang, Xiao-ying Li, Guang
Nin, Bu-wei Yu

Department of Anesthesiology, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai
200025, P.R.China

" To whom correspondence should be addressed. Address: Department of Anesthesiology, Ruijin Hospital,
Shanghai Jiao Tong University School of Medicine, 197 Ruijin Er Road, Shanghai 200025, P. R. China.

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

Glutamate is a major excitatory neurotransmitter in

the central nervous system "

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

(231 Glutamate cytotoxicity has

can induce neurotoxicity
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) P*, KAR subunit GluR6 has been
shown to play an important role in neuronal death induced
by cerebral ischemia "°'. 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 ¥

The small ubiquitin related modifier (SUMO) is a

19]

novel post-translational protein *' that contains 101 amino

Expert Commentary

acid residues and modifies other proteins through the
SUMOylation pathway. SUMOylation usually occurs on
lysine residues within the consensus SUMOylation motif
(WYKXE/D), which consists of an aliphatic amino acid (V)
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) "', This post-translational modification
is catalyzed by an enzymatic cascade, which requires an
activation enzyme (E1) "%, a conjugase (E2) ", and for
most substrates, a ligase (E3) (4151 Tt 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 GluRé6 in
yeast two-hybrid assay ', 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 ''";
hence, we applied UFDS for the identification of GluR6

FAM 2010 Jan/Feb Vol.17 Issue 1
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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
GluRé, 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 ""*'. 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 ¢-Jun
in HEK293T cells and PC12 cells survival evoked by

glutamate.

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

which contains a 6xmyc tag at the N-terminus, was kindly
provided by Henley JM (University of Bristol, UK). Since
SUMOylation of GluRé6 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 Kpnl
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 Xhol site before the start codon and a reverse primer
inserting a Kpnl site were digested and inserted into the
PcDNA3.1-Ubc9. The plasmid PcDNA-GluR6 (K886)-

Expert Commentary
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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 "°'.
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 ¥, 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% CO,
humidified atmosphere. Cell medium was replace every
3 days. For transfection, cells at a number of 2-6x10°
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%
CO,. The cells were cultured at an inoculation density of 1—
3%x10° 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 ",
PC12 cells were seeded onto 96-well plates at a density of 2
x10*cells/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 10ul of CCK-8 were added

FAM 2010 Jan/Feb Vol.17 Issue 1
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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

A J" f ;;«“& f )
ai" @<“ ei' &

GFP-SUMD

GIuRﬁ

SUMO1

GluRS

WIS I4TS

3FP-sumo - ¥ GiuRS
GluRg- c i 150KD
sumoi

GuR B 130KD

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 GluRé6,
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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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 Image]
(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 GIuR6 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 "*), We therefore tested the
effect of this agonist on GluR6 SUMOylation 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

FAM 2010 Jan/Feb Vol.17 Issue 1
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Glu(12mM)
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Figure 2: Effect of glutamate on the quantification of
GluR6 SUMOylation in HEK293T cells. Inmunoprecipitation
(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).

A o z 3 mye-Galis WT
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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<(.01 compared with unstimulated controls (t-test).

basal level of GluR6 SUMOylation.

SUMOylation of GIuRG6 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 PCI12 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
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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 meanzs.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).

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

FAM 2010 Jan/Feb Vol.17 Issue 1
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ischemic insult

21221 'SUMO1 is known for having the capability of

via a JNK/c-Jun activation pathway

suppressing apoptosis signal-regulating kinase (ASK1)-
mediated cell death and downregulating c-Jun activity in
cultured BOSC23 cells !, 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 %,
Furthermore, glutamate could increase the low basal level
of GluR6 SUMOylation and evoked GluR6 internalization,
but had no effect on mutated GluR6 "®. 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 GluReé,
leading to the further assembling of GluR6 and MLK3 with
PSD95 and the activation of the JNK downstream signaling
pathway !, 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
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of GluR6 SUMOylation levels may be an appropriate target

for drug discovery in the cerebrovascular disease field.
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Abstract

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 ‘y's’ represents the totle amount of serum needed altogether in each test (ml) .The APACHE II
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 28.88mlI(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 1I scores; . 5) Multivariate analysis of logistic regression and
after controlling for the effects of age, length of ICU stay, APACHE Il 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 Il scores; organ functional disturbance
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The Discussion of Respiratory Function on Healthy People in the Synchronous
Suspended Prone position
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Abstract

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 CO, (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) 0.4320.8 (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 cmH,O, however,the averaged Pdi of
Synchronization suspended abdomen prone position is only 8.6 cmH,0, 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
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Effects of Propofol and Isoflurane on the Cerebral Oxygen Metabolism and
Cerebral Injury during Cardiopulmonary bypass: a Comparative Study

Jian-rong Guo, Li—yuan Ren, Jin—-man Du, Xido—-fei Chen, Li-hong Hu, Lei—-ting Yu

Department of Anesthesiology, Lihuili Hospital, Medical School, Ningbo University, Ningbo, Zhejiang, China 315040

Abstract

Purpose: To observe the effects of isoflurane and propofol on the changes of cerebral oxygen supply-demands balance and serum concentration of
S100B 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(SjvO,), Jugular arterial-venous oxygen content
difference( Da-jvO,) and cerebral oxygen extraction rate (CERO,) and radical artery blood gas analysis were measured at six stages(T:-T;) of CPB: before
CPB(T;); Bring down the temperature to stability stage(T,); recovery temperature to 36°C(Ts); 30min (T,), 6 hours(Ts) and 24 hours (T¢)after CPB. The
jugular venous bulb blood was taken at the six time points to measure the blood concentration of S1008 and NSE protein.

Results: SjvO; 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 S1008 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

Laboratory and Clinical Investigation FAM 2010 Jan/Feb Vol.17 Issue 1



Laboratory and Clinical Investigation

RAMEIR (CPB) (o IFETFAR ST LI T0% I N A R F5
i S GERERS, CPBHAN G AR UPIR LS AR S i 4 R
GBIt RAEZ A C R — BRI E R T T . 2T
B P B 1) 775 i AU A U A A h e e DRk,
o AR vl o A A T A e I R S AR ) R R R
FEEFEEN . FWRIICP BJF BX 10 1 BH MR A, B
FrS—100 B AINS EFE (177 Bh 5 AR 0 Mk ke it e 4 453 445 0
FIWITIS, FR IS RAZNT &, SR A T AB MR
BT, ARSI S—100 B FIN S EAS 114 i 1% A% A4 1T Tt fi
THBERTRT K S 22 ™0 W SCHRIRIE , 6 T3 1) BRI 245 4 5
FRRIE 32 n] 9 X Fh e i R 2, A M) T £ 4 o AT
G LU 852 S5 G5 1 7 P 13 DR T X C P B3 I fo 40 A it % i 45
FRRILIS100 8 FINSERR (1AL, B AR A A2
5%,

—. AR5HE%

1. fwhHEE S H4A

FRIACP B O MR I B A FB 3 3081, B3 14491, 4216
B, EEA5~68%, O IIfig L1141, TIFK15H1, V4
Bl Horh AR EH AR, LB EHSH, LB
TR B 8 o Kt b e RIS BEHL A S S
Kedl (A2 RSN (B4 . FAX 1561, FiATwBIAR
B L Y IL P ThREAN A . A S

2. REEF K

AR ARRT30m i n LR BE Img kg 'y R FEFF0
0.006mgekg ‘o BREEE S K K EHE KA M0, 05~0. Imge
kg', #F2FAKJE0.3~0.5u gokg !, MKILIKEE0. 2~0. 3mge
kg', WHEREO0.6~0. Imgekg ', EHE MG ERE
Drager Cicero EMMIE TVES AT HUMREE TP, 1< /L8~
10ml/kg, WPURAIZE10~12/K/min, WEIFLLL: 2, R
WP S H,  AERETAOR T RAOR)IE (P COy) 7E30~
40mmHg. AZHA AL N L. BMACHJiE (CPBIIZ A&
WD, BALAR T RREAEE A6 ~8mgekg 'oh ', RIEFA
SO BRIV BT S IO TR W L T 25 R 4 P2 e 4 ORI A DL
Fas AR RBEEIEB i sIEARFETEAS~602 7] A rf 0o H
KB (ECG) . Hn#ilikIE (CVPY | ~FHEhIkE (MAP) | I
FMBRIEE (Sp0,) « PprCO, I HMERT. AR, RS

3.CPBAE

N4 E Stockert SCHAAMEIRHL MM A G4, sk
ut AT ke I ks, AR M, REREER L. 2~
2.4Lemin "om?, AFEPR GEDRBO s G

Laboratory and Clinical Investigation

— Jooooooo

Dle YEFMAP 50~80mmHg, CVP 0~5cmH,0, L M4l
ERVEPEE26°C~28°C, a RS EMA, s)Mkilip HE 4 £y
7E7.35~7. 45, PaCO4Eff7E35~45mmtHg, He t{RFF7E25%~
30%, AIRIE)F0.3°C~0.5C/min, JFHESNIKG EE ] £
B3 ~1010 gekg 'omin MU A0 B 4E R0 FR, A ZEIN N
Y FIRsE, S E36. 5°Cy HTH 2834 °C M= 1 533

4. JEMIEFR

T8 e R 208 3 ik 25 o) B A 0 s SR 0, 28 A ST R ik
27 ) B T 00 A . RIS RS, SR L
ARROWH IR K A, 22 00N B O A7 25 R B A 28 40
JkERES AR . 233 FCBPITLART (T « SN 2R E
(T,  HIR%E36°C (T,) « CBP4E#/530min (T,) . CPB
ZEUfE6h (T,) FICPBLE i 24h (Ty) /NAN IS A] Sl HURS 5 ik
I R 0 R0 ot A A i = 0 5 0P K LS — 100 BRI
NSERR MRS o AR i 0 5 1 AR (Sa0,) FH3IA
FRIKA AN TS (S Gv0,) AT AR 2 2ot 5530 KR 291 P9 5 ik
M4 (Ca0, Cjv0,)  Bhfk-M A lkims & 8% (Da-
iv0,) MAEEE%E (CERO,) o Ca0,=1.39XHbXSa0,+0.003
X Pa0,, Da—jv0,=( Ca0,—Cjv0,), CERO,~ [ (Ca0,—Cjv0,)/
Ca0,X100%] o ERIKEREMFERAESS, 4000r/minEZ a6~
10mi gy & s, B+ —70°CukKAERAFLSE— . T
SR XA T Dy E RN S B (L& GRI & Ak oy
WAFTEEHE) , RMBUF 1w g/L; SRAMS R G Hasie v i i
WHS-100 B AT E (LR AFRMSEAE) , Rk
J£0.021 w g/Lo 1 MLVRARRE R 5L, CBP I 0 45 (1 24
TRHATHIE IR IEAH=S00 A X A HURTHD(E/ SEBRHb{ED .

5. it F IR

Fris s LIS £ bR 2 (XEs ) Eow, KHISPSS13.0
L TR AR BT B AL T, AR L RCR T o, AN
BRI 25 )7 220507, PLO. 05 W 22t 4iih 27 B s

—. &8
1. —RRER
W B R YR, KE. B, CPBERINR. E

eSS T 1IN o N TN 1) [ SN )1 R AN 1 2§
FEA KRR ] B 2 R B e ik 2% X (P>0. 05, &
1) o PRALIEE ARG B VB H BRI (e AR 3 AR o

A BE—RERLR (X+s)

CPBAEIE | EFNBKFAMT | FAR G
(min) (min) (min)
85+38 56+32 138+48
83+41 54+28 133£35

FAM 2010 Jan/Feb Vol.17 Issue 1



= noooooo |

2. MEAREHEIRI T

W2 B CPBRT N AR IHEARS jv0,. Da—jv0,. CERO4
i) A 22 IR GE 5 L (P>0. 05) ;. CPBIFUA I 2,
PIZLIE NS Gv O, K W10, Da—jv0,. CEROLZK T HIIE FEAIL
(P<0. 01880. 05) o i %36°C (T,) W, A4S jvO0,5CPBHT
W FBE, Da—jv0,. CEROMEFEHTHi (P<0.05) , MBS jv0,
AR T B S CPBRTAH EL T GE T2 X, (H A HLge
HEEMEZESR (P.05) , BAHRIDa~jv0,. CEROZK-H AR
FA4 (PCO.05) o PEWFE2.

AR ETER R E IR (XES)

Laboratory and Clinical Investigation

IR 100 98 e A P £H 28 T 42 Pt R M9, 55 T PRORT g
AU BT 32 B I W e S jv 0, 1H 5T CERO, HIDa—jv 0,4 43
HTCBEFICMRO, /& 5 UTHC, S Wt CPB A i) i 480 f14 75 - 407 1) S B
IR HRYEFick)§iF: S jv0,=Sa0,~CMRO,/CBF*Ca0,, CPBilf%
H1Sa0, 4 B 1-100%, WIS jv0,=1-CMEO,/CBF*Ca0,, J J Mt
IS T AR AL ™ 24 CBRIE AN/ BROMRO, B NS 5v0, 7H i,
RS jvO,Ff%. CPBAER T HEHEE M I0HEA K Ah, 52 Mm%
AL P 1 d F ZE N RS . TR CMR O, T 5
BAAFEIR D, AR A B D, A4l
F S v 038 RAATHEM T, Da-jv0, 1
CER O, W] s FAK o 3 0TIV i 404G

it LA 35 Ti Ty Ty Ty

Ts To

AT PRGN, AEAES § v O 7E (IR A E

AR | 64.2145.82 | 73.6746. 87" * | 53. 5845. 43" * [58. 48+6. 34"

Sjv0, (%)

61.43+7.32

63.4146. 23

B2H | 65.32+6.45] 72.34+7.45% | 62.21+6.82" | 63.56+5. 81

64. 3244, 56

65. 22+4. 59

I 04 )5 A T A, Da—jv0,. CERO,/K

AR | 46.78412.3 [26.2443.24 * | 58.54+6.49" | 43.94+5.34

D (a=jv) 0, (ml/L)

44. 7815, 67

46.3547.89

SRR, ECPB4S R LA & FICPB

B2H | 45.56+9. 76 | 30. 67+£7.85" * | 52.4548. 347" | 49.45+9. 63

47.23+8. 55

46.4446. 73

AR | 44.30£3.62 | 38.28+3.21% | 49.67+4.45" | 46.38+4.23

CERO, (%)

45. 76+4. 53

44.83+3. 89

B RS, AT 45 A SCIR R E H A 2L

B2H | 45.23+3.45| 37.56+4.43% | 41.32+3.86" | 40.67+3.97

42. 6343, 65

44.89+3. 56

* 5 A (T,) rbix, *P<0.05

3. M3%S-100 B FANSEZE H7KFERI 1L

CPBITAR ST, Wi [ S0 Ik ask 0 L5 T S-100 B 2 1k
FEFRSER I (PCO.01) , EREMERIEME, LIUGEEH T
B, (LR 240EEi R L B AR T CPBIFURIG, i i
JKERR MK NS B (I FERFEER N (P<0. 058%0. 01) , CPB
S50 30m i ndABIEAE, LU R, 15 PG 24hh W e
TARRITKFE (P<0.05, #3) .

Fi4E B E R EIRT S M 22S-100 B FINSER HKEHIT/L (10 g/L, X£S)

**P<0. 01, Zaia) ki, *P<0. 05

MO RIS jv0, R R, PR RS
RSy 324, X ARG A2 R G RIE
R RG A — 2 R R BN AR
St b i I RRIE 2y, LV 235 ] B AT A I AN I 42U RE , X
BB PRI AR A R ER . AT IR R, Al
AL I 1 i A R A S S e AL T B TR R, UL
W I PR 1N S A AR AU R 300 TR A 9 i U RE T
I A AR R 1A AR 5 e

S1004 (12 —F R s 4 & B M, A7E T BRI,
HAZZE M. CPBIRHRE . JIFZE AT o 78 S il P i 453 497 5
Wi, PP T AN O WO, IOV G AR, B S BTl IR
P, BHOKES100 B & (I RICE WD, JRER
B0 14D I 5 i B3 I . C P BJ 3 BB Ak

285 Ty T2 Ts Ts

Ts

FEPRINFLIR . CKMBAEAR AR AR, ARe &

Te

AR [0.45+0.17]2.2140.85"* | 3.2340.78"* | 2.98+0.58* "

0.87+0. 24

0.49+0. 13

BZA | 0.4640.21[2.1240.98"* [ 2. 78+0.64" *" | 2. 5440. 46" **

0.62+0. 19

AR RS HGRERE, TS1008 7K1

0.45+0. 15

AR [1.89+0.78|4.674+0.45"* | 3.54+0.73* | 5.83+1.24*"

3.44+0.67*

R 232 T T 0 5347 FE) AU P R AR DG A B i

2.8340.49%

NSE

B [1.9140.93[4.23+0.78""| 3.204+0.43* |4.5940.92°*"

3.21+0.52*

2.5840.53%

* 5 skl (T) rbir, *P<0.05

**¥P<0. 01, ZHia)pbdi, *P<0.0

=, Wig

CPBLMIE LA T AT SR 45 4% = 2255 C P B[] KMl
SRR, KT ICPBIARM A VERE:, O, Tahlk AL
AT PN R L I T B LR AR R A
Vet . CPBIIIMVE 2 DN 2 ma RN AL (CBED A
SRR, SR B ik A P T P A e AU A AU A A A QO R A
SEFLRE CAF R 2N, ARIR.C P BJS 3T PRt 53 U B S T
SRR, 0SS TG R AN . T

Laboratory and Clinical Investigation

5

30

U2 3% X, AIT0% 3 AECPBIS I
I RN AN D e R T 5 CPBAR f5 S 1004
B KSE A Y, S100 B TR (R B4
PR AR, ISR AR IL0. 5 0 g/ LI HLAT 9
XM ABFRA R, CPBRTITAT A MS100 B & 111
HOFEIET0. 51 /L, CPBIFARJS I RS100 B & /K TR
TRTF, A A 36 C I IR IAE /KT, AR T w3 S5 7 1) R 1
A IR B PRI A LR Stk 2 25 5 (PO 05)

I AL T AT B PR A2 P ) S B, M5 I A7 A T AR ik
PRI P, NSER L TR, 300 1ol o g
2o A I I 2 b, o i P R AR R L. 5% KT
R R AR G R BENSE,  JE A& NS B B T

FAM 2010 Jan/Feb Vol.17 Issue 1



Laboratory and Clinical Investigation

Wi, F2ZEiK10~1001%. NSEAEMRW PRk, SRzt
AL i 2 1) JEAS SCARPE R N o AE N5 s b, IS 0
(O AN S B 25 T, LA M 45475 30 ] sl s v e
TR S YIAR S, IRl 5t ENSETT E by B rCPBA J5 #4878
M2 R N B AR s ™ . BTSSR Bom,
CPBIT 4 i I JENSEV B U FF 4L T 7, CPB&Y T 30mi nik 1k
B, SIS 555 A P JRR IR ZENSE AR J B AU T S5 SR e SRR I 4

AIFFTEl SRonf WL, R B A A R AR A A A —
B, AHAR L BT ZE RN, S PR R 1) A% A s i 2
WA T e BRI 4] (P<0. 05) « VAT MIIFST 45 Rk =g,
SR RATWARY A, HaTBEKCBE. fiNE (1CP)
TR AR 2%, (i EC B PRI 42 AR 28 1% BL DT TT A i S R 6 ook
R & 3 (RN U ER i TR 3 T S pIN 19T
AR, AR E T FE A WS INCBE,  af RERE AL T
IR o WFFE RIS DAY B 88 DR AR oG 107 5 C O, 14 s I % i
LA T E SR AT S g, A0 ) AR SR T S ARk e e ™
FECPBIEHL N, S YRS e 25403 2 A T AR AR
16, W2 AEAGIR Bk BTl e R SE K, ifg FLCPBIF
I AL L2200 P P R N BRI 230 75 S AT, T LA R BULRR
TR BE W S 8, BT oe s, X AFFH R e 41 /ECP B
V¥ Y DRR TR PS5 AN S G Tt 3 S i B 118 75 A8 ) it TR 2
o TS PN Y BRIV ZHL 1. 24594 S8 SR th 32 C P BRI BE WA BT 3,
FECPBRLFE P S PR P L2 R S 1 B, (ELINE 25 1) 53 PR Tk 1 -
KRB, T, 5 AR e (RIS . MR A
WFFCEE R, P CP BRI e T A NI 5 BRI L\ PR
TR A S e b 2 M S A QP A, ek B A . K e AN i
S100 B FINSEEE [ & i e th S Rz abie .

I

GR LA, IR P SO BAL R PR
R, AERBBRBEA ORI 00, AT, 5Pk
HERHEELAT S £ IR

SEXH

[ Wimmer GG, Matheis G, Breden M, Dietrich M, Oremek G, Westphal K, Windelmann BR, Moritz
A. Neuropsychological changes after cardiopulmonary bypass for coronary artery bpass grafting{J]. Thorac
Cardiovasc Surg, 1998, 46: 207-212

2] Blumenthal JA, Mahann EP, Madden DJ, White WD, Croughwell ND, Newman MF. Methodological
issues in the assessment of neuropsycologic function after cardiac surgery[J]. Ann Thorac Surg, 1995,

59: 1345-1350

[3|  GaoF, Harris DN, Sapsed Byre S, Sharp S. Neurone—specific enolase and Sangtec 100 assays during
cardiac surgery: Pare | : the effects of heparin, protamine and propofol[J]. Perfusion, 1997, 12:
163-165

[4]  Martens P, Raabe A, Johnsson P. Serum S—100 and neuron—specific enolase for prediction of regaining

consciousness after global cerebral ischemia[J]. Stroke, 1998, 29: 2363-2366

[5]  Blomquist S, Johnsson P, Luhrs C, Malmkvist G, Solem JO, Alling C, Stahl E. The appearance of
S=100 protein in serum during and immediately after cardiopulmonary bypass surgery: a possible marker for
cerebral injuryJ]. ] Cardiothorac Vasc Anesth, 1997, 11: 699703

[6]  Iwata T, InoueS, Kawaguchi M, Sakamoto T, Kitaguchi K, furuya H, Sakaki T. Comparison of the
effects of sevoflurane and propofol on cooling and rewarming during deliberate mild hypothermia for
neurosurgery[J]. Br] Anacsch, 2003, 90: 32-38

[7]  Schell RM, Cole DJ. Cerebral monitoring: jugular venous oximetry[J] . Anesth Analg, 2000, 90: 559—

[8]  Newman MF, Murkin TM, Roach G, Croughwell ND, White WD, Clements FM, Reves JG.
Cerebral physiologic effects of burst suppression doses of propofol during nonpulsatile cardiopulmonary
bypass[J]. Anesth Analg, 1999, 81: 542-547

[9]  Nakajima T, Kuor M, Hayashi. Clinical evaluation of cerebral balance during cardiopulmonary bypass, on
line ¢ g of jugular venous oxyl ot . Anesth Analg, 1992, 74: 630

[10]  Yoshitani K, Kawaguchi M. Sugiyama N, Sugiyama M, Inouc Sakamoto T, Kitaguchi K., Furuya H.
The association of high jugular bulb venous oxygen saturation with cognitive decline after hypothemic
cardiopulmonary bypass[J]. Anesth Analg, 2001, 92: 1370-1376

[11]  Grouhwell ND, Frasco P, Blumenthal JA, White WD, Lewis JB, Frasco PE, Smith LR, Hurwitxb,
Thyrum EA, Hurwitzb J, Leone BJ, Schell RM, Reves JG. Jugular bulb saturation and cognitive
dysfunction after cardiopulmonary bypass[J]. Ann Thorac Surg, 1994, 107: 1020—

[12]  Farsak B, Gunaydin S, Yorgancioglu C, Zorlutuna Y. Elevated levels of $100 beta correlate with
neurocognitive outcome after cardiac surgery[J]. J Cardiovasc Surg, 2003, 44: 31-35

[13]  AliMS, Hamer M, Vaughan R. Serum $100 protein as a marker of cerebral damage during cardiac
surgery[J]. BrJ Anaesth, 2000, 85: 287-298

[14]  Jonsson H, Johnsson P, Hoglund P, Alling C, BlomquistS. Elimination of $100 B and renal function
after cardiac surgery[J]. J Cardiothorac Vasc Anesth, 2000, 14: 698701

[15] OhSH, Lee]G, Na$J, Park JH, Choi YC, Kim W]J. Prediction of early clinical severity and extent
of neuronal damage in anterior—circulation infarction using the initial serum neuron—specific enolase level[J].
Arch Neurol, 2003, 60; 37—41

[16]  Johnsson P, Blomquist S, Luhrs C, Malmkvist G, Alling C, Solem JO, Stahl E. Neuron—specific
enolase increases in plasma during and immediately after extracorporeal circulation[J]. Ann Thorac Surg.
2000, 69: 750-754

[17)  Oshima T, Karasawa F, Satoh T. Effects of propofol on cerebral blood flow and the metabolic rate of
oxygen in humans[J]. Acta Anaesthesiol Scand, 2002, 46: 831-835

[18]  Yoshitni K, Kawaguchi M, Iwata M, Sasaoka N, Inouc S, Kurumatani N, Furuya H. Comparison of
changes in jugular venous bulb oxygen saturation and cerebral oxygen saturation during variations of
haemoglobin concentration under propofol and sevoflurane anaesthesialJ]. Br ] Anaesth, 2005, 94: 341-346

FtREEAERERBRINEF

SUEIF:

KEFSARBFR/\REEFS

D Jonae ) A AR I K25 RS S 1, RO 2 (b kg, WERA A h E Sy &2 (CASP) . HiRpe &
POREIr o PR E A O E MR EIT I T20104E10 O H ~ 11 HZEAE st EBR 2 i b0 L 2 9p “ 2t

ARV BRI o

F RRR S Bt e L RO AR R A b 2 5 FEEG.F. Gebhar t B T KA IR, BREE. Mg, HEE. . 98t
A5 22 2 RPN AT (1 1R B P P9 60 4 250 T SR — . TR 2 O 15 AR BB I SR s B T 9t S AR IR B R 1 65 3
PEFEAAH T HE R RINLS, SR PR i B RGeS A BRI A R -

Laboratory and Clinical Investigation

FAM 2010 Jan/Feb Vol.17 Issue 1



mE
i WS RESMNEMACD, 'CDs" TregLb ] (Treg) L, FHRITER
BEMAMEREFILZERIXER,
Tk WEICURBRIKRSESZENROIA (n=27) , BREKEAXEBA
(n=40), HHRBEBEFRIWBRFUFHALTAH (n=8) FEFEH (n=19) ., MWl
APACHE || 743, Treg%. CD3%6. CD,/CDg, Ag-NORs¥i& (IS%) %. I LiStR&4E

RN SRR
Bk A A R [EFRICU 252000

HTILR, FitHHh.

LR INFTEBEAMLL, REIHTregXBAREFE, CD39%6. CD,/CDg. ISOSHHE THE,
HHEBEGIHFEN(P<0.001), {THXSHTRIMSESBERTreg)FICD,/CDg,
IS¥EftER, H7lHr=— —0.484 (P<0.01) Fr=-0.588 (P<0.01) , EHLH,
LT AFNTFIELAMELL . AT Trea%6R AR F 7 (P<0.001), CD3%. CD,/CDg, ISYEART
& (4RI75P<0.001. P<0.05. P<0.001),

#it: BREESERYMABCO,CDs TregIHRAT, HEREMMERFEL,
CD3%. CD,/CDg, ISOSHHE TBE, FHEHICD, CDs" Tregifit—EiRES 5 HMGEZEIN
BERELRE.

KR BREAE . AT MHERE

HEEERBEZ A I, E—mail. zIn_109@126.com

C D4+c D25+T reg'-ﬁﬂﬂ%ﬁ%%gmﬂﬂﬂﬁg
&L Z BB X %

The Relationship between the Level of CD4"CD2s™ Treg and Cell Immunity in
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Abstract

Objective: To investigate the percentage of CD,*CD,s" 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 APACHE Il score. Treg%. CD3%. CD4/CDg. IS% etc.Compared
between assosiated groups . Progressed statistical analysis.

Results: Compared with the control group , the percentage of CD,*CD,s" Treg was significant higher and the CD3%. CD4/CDg. 1S% were significant
lower in case group ,all had significant statistics significance(P <0.001). Correlation analysis indicated that Treg%had negative correlation with CD4/CDg.
1S%(P<0.01).Samely, Compared with the survival group , the percentage of CD4*CDys* Treg was significant higher(P<0.001) and the CD3%. CD4/CDg. 1S%
were significant lower (P<0.001, P<0.05, P<0.001)in death group .

Conlusion: The percent of CD,*CDys" Treg was significent higher and CD3%, CD,/CDg, 1S% were lower which indected cell immunity disorder even in
the earlier period of sepsis . The CD4*CDy5"* Treg produced a marked effect on the development of cell immunity disorder.

Key Words: Sepsis ; Regulatory cells ; cell immunity
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Abstract

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.
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The Knowledge of ICU-Acquired Weakness

Shun—-wei Huang, Zhi—yi Jiang, Xiang—-dong Guan
The First Affiliated hospital of Sun Yat—sen University,SICU,China, Guangzhou 510080

Abstract

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.
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Abstract

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.
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Abstract

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.
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Abstract

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.
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