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Introduction
Protein post-translational modifications including 

phosphorylation , acetylation, methylation , ubiquitination, 

sumoylation and poly (ADP-ribosyl)ation are vital 

cellular processes required for signaling transduction 

and cell survival [1-5]. Poly (ADP-ribosyl)ation is the post-

translational modification mainly for nuclear proteins, and 

involves the production of PAR polymer and its binding 

to acceptor proteins [5]. This post-translational regulation 

is mostly catalyzed by poly (ADP-ribose) polymerase 

(PARP) enzymes. PARP-1 is the canonical representative of 

PARP superfamily as accounting for approximate 85% of 

the total cellular PARP activity [6]. Initially identified as an 

enzyme that performs central roles in repair of damaged 

DNA, PARP-1 can be activated by DNA strand nicks 

and breaks and participates in maintenance of genomic 

integrity [7,8]. Additional functions of PARP-1 have now 

been demonstrated in biochemical and molecular studies 
[9,10]. Apart from its role in repairing DNA damage, PARP-

1 is also implicated in multiple cellular processes [11,12], 

and regulates protein expression at transcriptional level 
[13], cell death via necrosis, apoptosis or other forms [14,15], 

cellular replication and differentiation [16]. Therefore, 

PARP-1 is well considered to participate in various 

physiological and pathophysiological conditions, such as 

regulation of astrocyte and microglial function [17], aging [18], 

vasoconstriction [19], cardiac remodeling [20], septic shock , 

as well as inflammation [21,22].

Inflammation is a part of the complex biological 

response to harmful stimulation, and is a protective attempt 

to remove the stimuli and initiate the healing process. 

However, inflammatory response is a sword with two 

blades. Massive inflammatory responses exacerbate tissue 

injury and cause local or systemic disease, especially in 

disordered situations. Recently, it has been recognized by 

authorities that the inflammatory lung injury is common 

all around the world, and is a major cause of death among 

the young, the old, and the chronically ill [23,24]. People who 

are hospitalized for any reason are also at high risk for 

lung infection. In more serious conditions, despite marked 

therapeutic treatment progresses, the mortality rate of acute 

lung injury (ALI) or, acute respiratory distress syndrome 

(ARDS) associated with severe trauma remains high [25]. To 

find out the mechanisms of inflammatory lung injury is an 
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important challenge, and this review will focus on the role 

performed by PARP-1.
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PARP-1, also known as poly (ADP-ribose) 

synthase-1 or NAD+ 
ADP-ribosyltransferase-1, is an abundant nuclear 

enzyme present in eukaryotes with about 0.5~2×106 

copies in the cell [26]. This monomeric enzyme is a 113 kDa 

protein composed of four main domains of interest [5,27]: 

the N-terminal DNA-binding domain (DBD) containing 

two zinc finger motifs essential for the recognition of DNA 

breaks, the nuclear localization signal domain (NLS) with 

DEVD (Asp-Glu-Val-Asp) motif which can be recognized 

and cleaved by Caspases, the automodification domain 

(AMD) comprising BRCA (breast cancer susceptibility 

gene) C-terminus-like (BRCT) motif that mediates protein-

protein interaction and PARP-1 autoribosylation, and the 

C-terminal catalytic domain (CD) with a “PARP signature” 

motif necessary for its catalysis (Figure 1). 

Poly (ADP-ribosyl)ation is a type of post-translational 

modification mainly catalyzed by PARP-1. PARP-1 initiates 

this reaction by converting donor nicotinamide adenine 

dinucleotide (NAD+) molecules into ADP-ribose, with 

the liberation of nicotinamide. Then, PARP-1 catalyzes 

ADP-ribose to bind to glutamate, and less commonly 

to aspartate or lysine residues on a number of nuclear 

proteins. Subsequently, PARP-1 frequently cleaves NAD+ 

into nicotinamide and ADP-ribose, elongates the latter to 

form a PAR polymer linked by non-covalent bonds and 

accomplishes the poly (ADP-ribosyl)ation of target proteins 
[5]. The PAR chains can be linear up to approximate 200 

units or branched every 20-50 units [28]. In addition, poly 

(ADP-ribosyl)ation is a fast dynamic process indicated 

by short in half life of the polymer, and the enzyme poly 

(ADP-ribose) glycohydrolase (PARG) plays a major role in 

its turnover to free ADP-ribose [29]. Although poly (ADP-

ribosyl)ation could be eliminated by PARG, it consumes 

NAD+ irreversibly (Figure 2).  
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Figure 1: PARP-1 composed of four main domains of interest: 
��
�)#�
�!�����')�#(��������	!���� �'�'�� �	���������

two zinc finger motifs essential for the recognition of DNA 
breaks, ��
�����
��� �	����*���	�� �������	!���� �)���� +����
'�.'� ���#/��#.��#���� !	���� +����� ���� (
� �
�	���*
��
and clove by caspases, the automodification domain 
��3'�� �	!������� ����� �(�
��� ����
�� ��
���(����&�
�
�
���#�
�!���#��4
� ����6�� !	���� ����� !
����
� ��	�
��#
protein interaction and PARP-1 autoribosylation, and the 
�#�
�!����� �����&���� �	!���� ��'�� +���� �� 7"��"� �������
8�
motif necessary for its catalysis.

;����
� <=� "	�&� ��'"#��(	&�����	�� �� �� �&�
� 	�� �	�#
translational modifications mainly catalyzed by PARP-1. 
����� �
����
�	���	�&� ��'"#��(	&�����	�� ������
=� PARP-
1 initiates the reaction by converting nicotinamide adenine 
������
	���
� �� )�'>�� ���	��'"#��(	
?� +���� ��
� ��(
����	��
of nicotinamide. PARP-1 catalyzes ADP-ribose to bind 
to amino acid residue on acceptor proteins. PARP-1 
frequently cleaves NAD+ into nicotinamide and ADP-ribose, 
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proteins, producing free ADP-ribose. These processes consume 
NAD+ irreversibly. 
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Functions of PARP-1
Role in repairing DNA nicks and breaks after 

stress  
PARP-1 acts as a survival factor in DNA damage. The 

hypothesis that PARP-1 may relate to repair of DNA was 

evolved with the identification of its character of binding 

DNA directly. The appearance of single or double strands 

breaks in DNA molecules contribute to the activation of 

PARP-1. And PARP-1 also involves in base excision repair 

pathway [30-33]. Upon binding to injury DNA through the 

second zinc finger domain, PARP-1 functions as dimers and 

catalyzes the poly (ADP-ribosyl)ation of the neighboring 

PARP-1 molecule (automodificaton) and some nuclear 

proteins like DNA polymerase, topoisomerase, DNA 

ligase-2, endonucleases and histones [7,12,34-39]. The high 

negative charge of PAR polymer dramatically affects the 

function of target proteins, and causes the histones to be 

electrostatically repelled from binding to DNA, disrupting 

the tightly condensed nucleosomal structure [40]. This 

process is not only necessary for DNA repair but also 

chromatin remodeling and transcriptional regulation. 

Moreover, histones have high-affinity PAR polymer binding 

sites that draw them out of nearby chromatin to bind to 

the polymer cloud around automodified PARP-1 molecules 

attached to strand breaks, loosening up chromatin [41]. 

In addition, during the repair process, an anionic PAR 

polymer around the nicks is also thought to repel other free 

ends of DNA, preventing dangerous translation events [42].

Despite the positive role in sensing and repairing 

DNA damage, PARP-1 participates in promoting cell death 

in the presence of extensive DNA injury [43]. Necrosis is 

determined by the severe DNA-damaging stimuli. Intensive 

DNA injury induces overactivation of PARP-1, depleting 

cellular NAD+ pools [44,45]. NAD+ is an essential cofactor 

in energy metabolism and the synthesis of ATP. And the 

balance of redox potential directly depends on NAD+ 

levels in cells. Thereby a decrease in the cellular stores 

of NAD+ reduces production of ATP through oxidative 

phosphorylation [44,45]. Thus, aberrant overactivation 

of PARP-1 will cause necrotic cell death under extreme 

conditions, as more energy would be invested in repairing 

damage than is feasible [46,47]. Necrosis is triggered by severe 

stimuli whereas apoptosis is initiated by a mild one. It is 

well established that an outstanding feature of apoptosis is 

the dependence on ATP for ordered degradation of cellular 

structures in the last phase, during which Caspases-3, 6, and 

7 digest substrate proteins and dismantle the cell through 

the formation of apoptotic bodies. For the correct apoptotic 

machinery going on, it is need to prevent a massive NAD+ 

depletion by inactivating PARP-1. Interestingly, PARP-

1 is one of the substrates of Caspases, and Caspase-3 and 

Caspase-7 recognize the DEVD motif in the NLS domain 

of PARP-1and cleave it, generating two inactive fragments, 

~89KDa and ~24KDa [48-52]. This performance saves cellular 

NAD+, preserves energy required to carry on apoptotic 

process, and finally allows cell with irreparable DNA 

breakage to be eliminated in a safe way [53,54]. 

Generally, in physiological conditions, PARP-1 

activated by genotoxic stimuli facilitates DNA repair by 

catalyzing modification of DNA-dependent proteins, 

leading to cellular resistance to stresses. Under pathological 

conditions, more severe DNA damage induces aberrant 

overactivation of PARP-1. As the competence of Caspases, 

the main executor enzymes of the apoptotic process, PARP-

1 is substantially cleaved to inactivate fragments, leading 

to apoptosis. The third route is induced by massive stress. 

The lethal activation of PARP-1 depletes cellular stores of 

NAD+ and consequently ATP, and induces necrosis in the 

end. Therefore, the changeable PARP-1 activity could play 

double roles, as represented in the Yin-Yang paradigm [55]. 

Role in regulating pro-inflammatory protein 
expression at transcriptional level

Substrates of PARP-1 enzymatic activity includes 

PARP-1 itself and a variety of transcriptional factors that 

interact with PARP-1in nucleus, and accordingly, poly 

(ADP-ribosyl)ation participates in regulation of gene 

expression. Normally, PARP-1 itself acts as a down-regulator 

in transcription of its own gene by binding to the DNA 

secondary structure (hairpins) in the promoter region [56,57]. 

Soldatenkov et al demonstrated that auto-modification of 

PARP-1 disturbed its binding to hairpin motifs due to the 

formation of highly anionic long-branched PAR polymer [56]. 

Therefore, auto-modification of PARP-1 increases its own 

expression by releasing the negative effect on the promoter, 

and this regenerative feedback boosts efficiency of PARP-

1when activated.

Furthermore, several lines of evidences suggest 

that PARP-1 functions as a specific promoter cofactor 
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for nuclear factor-kappa B (NF- B) , which is one of 

the main pro-inflammatory transcription factors [58-64]. 

Once modified by PARP-1, NF- B is assisted to interact 

with other nuclear proteins, bind DNA and activate the 

transcription of several genes implicated in different 

processes, uppermost inflammatory response. There 

are lots of inflammatory cytokines driven by NF- B, 

and their expressions can be greatly up regulated by the 

formation of a PARP-1/ PAR/NF- B complex, most 

notably tumor necrosis factor- ( TNF- ), interleukin-

6(IL-6), intercellular adhesion molecules (ICAM) , IL-

1, macrophage inflammatory protein-1(MIP-1), MIP-

2, P-selectin [61,65-73], as well as other pro-inflammatory 

products like inducible nitric oxide synthase (iNOS) that 

has been linked with the development of inflammatory 

cell injury [64,74-76]. However presently there is no consensus 

on the literature regarding the modulation of NF- B 

mediated transcription whether depends on the physical 

interaction between PARP-1, PAR polymer and subunits of 

NF- B, or alternatively on the automodification of PARP-

1 itself [77,78]. Moreover, the poly (ADP-ribosyl)ation of 

histones leads to looseness of chromatin and also enhances 

the accessibility of genes for the transcription machinery 

and thus promotes their transcriptions [5]. 

PARP-1 increases inf lammation-re la ted gene 

expressions at transcriptional level also by modifying 

other pro-inflammatory transcription factors, including 

activator protein-1 (AP-1), AP-2, signal transducer and 

activator of transcription-1 (STAT-1) , hypoxia-inducible 

factors – (HIF- ) and peroxisome proliferator activated 

receptor  (PPAR ) [4,79-81]. Stress generates DNA strand 

breaks, then potentiates PARP-1, and sequently promotes 

transactivation of kinds of transcription factors by poly 

(ADP-ribosyl)ation modification, resulting in greater 

expressions of the downstream products, which attract 

and activate immune cells , and lead to significant 

amplification of the inflammatory response. This vicious 

cycle contributes to the systemic inflammatory response 

syndrome (SIRS) and circulatory shock, if without control. 

Role in a new form of cell death: Parthanatos
Recently, a solid body of literature have supported 

a proposal that excessive activation of PARP-1 induces 

a distinct cell-death program [14]. Yu etc designated this 

PARP-1-dependant cell death Parthanatos after Thanatos, 

which is the personification of death instinct in Greek 

Mythology, to distinguish from other forms of cell demise 
[82]. The first studies reported parthanatos was caused by 

energy failure in cells, but more recently it has been found 

that PAR polymer mediated apoptosis-inducing factor 

(AIF) release is the commitment point for parthanatos 
[15,82-86]. Evidences reveal that when PARP-1 overactivation 

occurs, PAR polymer is synthesized hand over fist in the 

nucleus and released into the cytoplasm, and appears to 

be a pro-death signaling molecule that functions in the 

cross talk between mitochondria and nuclear, to stimulate 

mitochondrial AIF release and translocation to nucleus [82-

84,87]. AIF, a mitochondrial oxidoreductase, exists through 

the mitochondrial membrane. When it enters the cytosol, 

and finally ends up in the cell nucleus, this factor will 

trigger chromatin condensation and DNA degradation in 

order to prepare for cell death [88]. The PAR polymer level 

is increased up to 500-fold when DNA strand breaks, then 

lauches parthanatic process [5]. PARG, an enzyme to degrade 

PAR polymer, inhibits PARP-1-dependent AIF release and 

is capable of preventing parthanatos [89]. Although Caspases 

could be activated in the late period of parthanatos, 

the process is not affected by broad-spectrum Caspases 

inhibitors [89]. However, the specific mechanism by which 

PAR polymer leads to AIF release is still unknown [84]. PAR 

polymer could bind to some proteins in mitochondria, and 

then the poly (ADP-ribosyl)ation of these acceptors triggers 

AIF release from mitochondria. Alternatively, due to its 

highly charged nature, PAR could conceivably depolarize 

mitochondria, leading to permeability transition and 

subsequent AIF release [82]. 

From what aforementioned, the distinctive biochemical 

characteristics of parthanatos include the rapid activation 

of PARP-1, accumulation of PAR in the early stage, and 

migration of AIF from mitochondria to nuclear. Although 

parthanatos shares some morphological features in 

common with apoptosis and necrosis, there are entitative 

differences between them. Comparing with apoptosis, 

necrosis, and autophagy, parthanatos does not cause 

apoptotic bodies, induce cell degradation, and form bubble 

structure, respectively [14]. Thus, parthanatic cell death is 

considered to be a novel manner, and it can be speculated 

that elucidating mechanisms and interfer ing with 

parthanatos might offer innovative therapeutic approaches 
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for the treatment of cellular injury.
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Inflammation occurs as a defensive response that 

contributes to profound physiological adaption for 

removing the pathogenic stimuli. However, it is well 

established that this two-blade sword does much harm 

to the body as well (e.g. cell injury and death). There are 

studies supporting protection of PARP-1in stress. Pagano.

A, etc reported an essential role of PARP-1 in the control of 

cell repair and tissue remodeling after hyperoxia-induced 

lung injury [90], and Piskunova,T.S. etc found deficiency in 

PARP-1increases lung adenocarcinomas [91]. 

Nevertheless, an amount of evidences have verified 

that hyperactivation of PARP-1 plays a deleterious role 

in the development of pulmonary inflammatory process 

for its specific function. Compressing a large body of 

literature into a short space, PARP-1 is confirmed to 

be aberrantly activated in inflammatory conditions, 

and then intensifies the vicious cycle in inflammatory 

responses through regulation of potent signaling cascades, 

enhancement of expression of inflammatory mediators 

and the paradigm “PARP activation-cell death” or even 

necrosis. These research models include asthma challenged 

by ovalbumin [67,92-94], pneumonia and other airway injuries 

induced by carrageenan [95-99], zymosan [72], bleomycin [100], 

Pseudomonas aeruginosa [101,102] and lipopolysaccharide 

(LPS) [71,103]. ALI/ARDS is the most severe condition in 

pulmonary injury characterized by dyspnea, progressive 

refractor y hypoxia and high mortal i ty. PARP-1 is 

recognized to be concerned with ALI resulting from septic 

shock in a murine cecal ligation and puncture model [104], 

organ damage after thermal injury [105], acute pancreatitis 
[64,68] as well as lung injury after hypothermic cardiac arrest 

and extracorporal circulation[106]. In addition, Je Hyeong 

Kim etc reported for the first time that overactivation of 

PARP-1 plays an important role in the ventilator-induced 

lung injury caused by two-hour mechanical ventilation 

in normal mice lung [61]. Besides, it is also necessary to 

be mentioned that increased activity of PARP-1 has been 

observed in peripheral blood mononuclear cells in patients 

with chronic obstructive pulmonary disease (COPD) [65]. 

It indicates that a local disorder such as COPD is sufficient 

to lead to activation of PARP-1 in circulating leukocytes, 

and then, PARP-1 activation in circulation might mediate 

certain systemic effects of local disease and remote organ 

injury.

Given the underlying mechanisms by which PARP-

1promotes pulmonary inflammatory response, it is be 

speculated that intervention of PARP-1 could represent a 

novel therapeutic strategy to attenuate cellular injury and 

to limit the inflammatory processes that characterize many 

pulmonary disorders [107].

Effect of inhibition of PARP-1
Over recent decades, a multitude of direct and 
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and allows cells with irreparable damage to be eliminated in 
a safe way. However, drastic activation of PARP-1 depletes 
substrate NAD+ and consequently ATP, inducing necrosis. 
Moreover, the rapid activation of PARP-1 and accumulation 
of PAR polymer can mediate the translocation of AIF from the 
mitochondria to nucleus, and then cause a distinctive PARP-
1-dependent parthanatos. 
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circumstantial studies have suggested that pharmacological 

inhibition or genetic ablation of PARP-1provides remarkable 

protection in lung injury characterized predominantly 

by inflammation, such as asthma, airway inflammatory 

injury, ALI in septic shock and multiple organ dysfunction 

syndrome. Nicotinamide and 3-AB (3-aminobenzamide) 

were the first compounds used to inhibit poly (ADP-ribosyl)

ation [55]. Despite their different modes, they were found 

to produce dramatic results in alleviation of pulmonary 

inflammatory response [46,75,108]. Other PARP-1 inhibitors, 

such as PJ34 (N-(6-oxo-5,6-dihydro-phenanthridin-2-yl)-

N,N-dimethyacetamide HCl) [68,69,109,110], TIQ-A (5-aminois

oquinolinone,thieno[2,3-c]isoquinolin-5-one) [67,93], 5-AIQ(5-

aminoisoquinolinone) [72,92,100] and INO-1001 [101,106] were 

soon investigated for their ability to interrupt the destructive 

signaling cycles mediated by PARP-1. Furthermore, PARP-

1 knockout mice are resistant to ovalbumin or LPS induced 

airway inflammation [63,67,111]. In addition, In various animal 

models, the protective effect of some anti-inflammatories 

are re la ted to suppress ion of PARP-1 , inc luding 

1,7-dimethylxanthine, a caffeine metabolite [65], tempol, a 

membrane-permeable radical scavenger [104], flavonoids [66], 

methylguanidine [112], anthocyanins from blackberry [70], 

pyrrolidine dithiocarbamate [58], and Celecoxib, a selective 

COX-2 inhibitor [73].

It seems odd that PARP-1 is conserved across animal 

species and expressed constitutively at high level, given that 

animals can be treated beneficially with potent inhibitors, 

and mice are viable when it is deleted. Besides, there are no 

currently known examples of natural mutation of PARP-

1family, implying that PARP-1is so helpful that complete loss 

is not competitive in the long term. Nevertheless, inhibition 

of PARP-1 in some challenging conditions, especially in 

intensive care units, must have positive significance when the 

duration of treatment would be brief, and the risks would 

be likely minimal. However, there is a long way to go for its 

clinical applications.

Conclusions
PARP-1 is a multi-talented molecule, and the poly (ADP-

ribosyl)ation mainly catalyzed by it contributes to a wide 

variety of cellular responses. Based on the evidence given in 

this review, we have tried to propose a brief and simplified 

model (Figure 3) in which PARP-1 functions as a physiological 

or pathological protagonist. The physiological functions of 

PARP-1is to repair DNA damage and maintain genomic 

stability. However, in the company of severe DNA damage, 

overactivation of PARP-1up-regulates proinflammatory genes 

at transcriptional level, and aggravates damage, resulting a 

vicious cycle. Furthermore, lethal stimulation is capable of 

inducing excessive PARP-1 activation, and ultimately cell 

death, such as apoptosis, necrosis, and PARP-1-dependent 

parthanatos.

PARP-1 could be aberrant stimulated in pulmonary 

pathological conditions, promotes inflammatory response, 

exacerbates tissue injury, and contributes to systemic 

dysfunctions. The remarkable beneficial effects of inhibition 

of PARP-1 have been discovered in vitro and in animal 

models under inflammatory conditions. In this respect, we 

suppose that PARP-1 will be a potential target for therapeutic 

intervention in clinical medicine in the future, and promising 

pharmacological inhibitors of PARP-1 enzyme could exert a 

protective role towards various pulmonary disorders.
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Progresses in the Research of Preventing Supine Hypotension Syndrome during 
Cesarean Section

Supine hypotension syndrome is a common adverse reaction during cesarean section after anesthesia. Anesthesia causes blood vessels dilate and blood 
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Clinical Observation on 100 Elderly Patients Underwent General Anesthesia with 
Small dose Dexmedetomidine

Objective: To investigate the safety and the sedative effects of small dose dexmedetomidine used in elderly patients underwent general anesthesia. 
Methods^��""��/����z�����������	�*�������������Z�����������������$����'��%����*��*�%��'�%�����	�'�����&�����������>����������&������������&$��������������'�

intravenous infusion of small doses dexmedetomidine 0.8 ~ 1ug /kg ( infusion time > 10min ). 
Results^�/}�'��}�'�$�����&���������������%� ��&�������%���� �����>������ ��%�������%���Y������������'������������&$��$����������&�����%%����&���
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dysfunction. 
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hemodynamic variability.
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Objective: To explore the effect of dexmedetomidine (Dex) on autonomic nervous system function during intubation in the elderly patients with coronary 
heart disease. 

Methods^�J��*�����������������������������������	�*��������Z��$�&������	�$������������'�Z�����������	���>������������Y�����������������*
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<1) and after intubation (T2) the heart rate variability (HRPSA) was observed with power spectral analysis. 
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Assessment of Continuous Celiac Plexus Block (CCPB) Outcomes 
and Technique in the Management of Refractory Visceral Cancer 
Pain
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Abstract
Objective: MTo assess outcomes and safety of continuous celiac plexus block (CCPB).Design. Retrospective clinical data analysis.Setting. Three 

pain department, academic medical center.Patients. 12 patients with terminal visceral (mostly pancreatic) cancer who failed conservative measures.
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Materials and Methods: 12 patients with terminal visceral (mostly pancreatic) cancer thos failed conservative measures was managed by 
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postprocedural visit, respectively. These results persisted during the 6-month follow-up period or until death. Minor adverse effects (moderate diarrhea 
and mild hypotension) were frequent (n=3, and n=4, respectively), and severe complications occurred in 1 patient with a transient paraparesis (n=1). No 
procedure-related mortality was observed.

Conclusions: Continuous celiac plexus block is a technique that provides analgesia and the alleviation of the secondary undesirable effects of 
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of its analgesic effects is high, with a low rate of severe complications.
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Introduction
Celiac plexus neurolysis (CPN) has been performed 

for almost 100 years to treat pain of pancreatic origin and a 

variety of techniques, routes and chemical agents have been 

used to maximize efficacy and minimize complications [1-3]. 

Traditionally, CPN has been most commonly performed 

percutaneously under fluoroscopic or CT guidance using 

for single block and studies have confirmed the efficacy 

of the procedure and highlighted potential advantages 

over opioid therapy [4,5]. Single CPB, the role of alcohol 

concentration in the nerve fibers decreased rapidly due to 

absorption, often leads to mild nerve damage, therefore 

less effective in long-term effects [6-9]. This study is to assess 

outcomes and safety of continuous celiac plexus block 

(CCPB).

MATERLALS AND METHODS
This clinical observation study aims to assess the 

efficacy and safety of continuous celiac plexus block in 

the treatment of cancer pain. After permission to conduct 

this study was granted by the Ethics Committee of Xuan 

wu hospital, a maintained database containing the medical 

records of 18 patients who undervent CCPB between 

January 2005 and June 2010 was examined. Inclusion 

criteria included unrespectable abdominal malignancy; 

moderate or severe abdominal and/or back pain poorly 

controlled with pharmacotherapy, and underwent CCPB. 

Exclusion criteria were ntreated coagulopathy, unstable 

medical illness, and cognitive impairment that precluded 

an accurate response assessment. And 6 patients only 

received the continuous celiac plexus block, never received 

the alcohol neurolysis, so they were excluded from the 

analysis. All procedures were performed by professor Ni at a 

university-based pain treatment center. And we followed up 

for 1 month, 3 month, and 6 month.

Assessment of the Patients and of the Procedure 
Before the procedure, Recorded the intensity of the 
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pain with the visual analog scale (VAS) and the use doses of 

analgesics (i.e., morphine dosage).

After the procedure, recorded and followed up the 

patient at prescheduled dates (the first day, the first week 

and the first, third and sixth month) of until death. We 

recorded and evaluated the following:(1:1) the degree 

of analgesia obtained according to the VAS, (2) the 

daily morphine consumption (mg/d, per os), (3) any 

complications of the procedure. 

Statistical Analysis
The results were reported by means of descriptive 

statistics (mean±SD and percentages) and statistical 

analysis. The main effectiveness outcome of UAS was tested 

trough both a Student t test and a linear generalized model 

(with analysis of variance [ANOVA] of repeated measures) 

to probe consistency across these multiple measures over 

time. 

Technique
Day of surgery, patients stop taking pain medicine, open 

intravenous access before surgery, intravenous infusion of 

Ringer’s solution, routine continuous monitoring of blood 

pressure, heart rate, pulse oxygen saturation. Position, CT 

guided vertebral plane will T12/L1 aortic puncture target is 

set, the use of CT scanning to determine the needle entry 

site and the path of needle, using 15cm long 18G epidural 

needle puncture from the side to corresponding target, 

after successful puncture, turn the needle to middle side, 

then insert the 20G catheter through the needle. After the 

scan is correct inject 1% lidocaine and iohexol mixture 

of 20ml, observe the spread of contrast medium and the 

pain of patients, when the VAS score dropped to 50% the 

preoperative diagnostic block is positive. Catheter position 

confirmed by contrast, after subcutaneous tunnel and 

fixed the catheter. Half an hour later, if no local anesthetic 

toxicity, spinal anesthesia, intractable severe hypotension 

and abnormal spinal nerve block, then inject 100% alcohol 

20ml, after that connect the patients with patient controlled 

analgesia pump (open it when VAS�4), and then order 

patients 6 hours of prone position after the procedure.

RESULTS
Patients’ Demographics
12 patients with upper abdominal cancer were included 

in the study, a group composed of 5 women and 7 men. 

The age of the patients ranged from 46 to 77 years, with a 

mean age of 64±11 years. The neoplasms were pancreatic 

in 9 patients, hepatic in 2 patients, gastric in 1 patient. The 

overall survival rate at 6 months was 3 of 12 patients.

Evaluation of the procedure 

TABEL 1.Preprocedural and Postprocedural Behavior of the 
Studied Population

Time Assessed
Y�������

follow-Up
��"�V��� P

Morphine, 
mg/d

P

Before 12 0 8.7±1.0 155±56
After 

procedure
1 day 12 0 1.8±1.1 <0.001 0 <0.001
1 wk 12 0 19.±1.0 <0.001 0 <0.001
1 mo 9 3 2.3±1.2 <0.001 30±39 <0.05
3 mo 3 6 3.2±1.0 <0.05 42±44 <0.05
6 mo 3 6 3.3±1.5<0.05 40±35 <0.05

Figure 1: insert catheter and inject contrast medium Figure 2: contrast medium spread



Laboratory and Clinical Investigation FAM 2011 Jul/Aug  Vol.18 Issue 4

Pain Special Column

Adverse Effects and Complications
Minor adverse effects included diarrhea (n = 3, 25%), 

hypotension (n = 4, 33%). Diarrhea and hypotension 

in these cases were mild, without any hydroelectric or 

hemodynamic disturbances. Severe complications occurred 

in 1 patient with a transient paraparesis (n = 1, 8%). No 

mortality was observed.

DISCUSSION
Single celiac plexus block for visceral cancer pain, its 

effective analgesia can be maintained 4 to 6 weeks or longer, 

the immediate and short-term analgesic efficiency up to 

85%. But the role of alcohol concentration in the nerve 

fibers decreased rapidly due to absorption, and often causes 

only mild nerve damage, therefore less effective for long-

term pain relief.

Our department believe that sent a special catheter 

with tip of many openings to the celiac plexus, the injection 

of contrast agent shows the spread of better distribution in 

the celiac plexus, then we can do several times of chemical 

damage, therefore can make broader and more thorough 

destruction of celiac plexus, and achieve the purpose of 

long-term pain relief, so we made this study.

There are also several limitations to our study, which 

mostly revolve around the retrospective nature. The lack of 

standardization limits the conclusions one can draw. The 

REFERENCES

data for the procedures reviewed were also not uniformly 

charted, and in some instances were absent. Finally, 

although statistical significance was detected for some 

variables, the power for detecting other differences may not 

have been sufficient, such as quality of life.

Future study might consist of a prospective study which 

would allow for a more complete gathering of some other 

variables. Ideally, such a study would be powered to obtain 

statistical significance from major variables of interest.

In conclusion, continuous celiac plexus block is a 

technique that provides analgesia and the alleviation of the 

secondary undesirable effects of analgesic drugs resulting 

from the decrease of morphine consumption in patients 

with upper abdominal malignancies. In experienced teams, 

the reliability of its analgesic effect is high, with a low rate 

of severe complications.
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Current Treatment of Central Pain
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Abstract
Pain Clinic has become independent medical department in China.Central pain caused by a lesion or disfunction in the central nervous 
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Introduction
Pain Clinic has become in dependent medical 

department in China. Modern pain clinic in China were 

started at 1970. After that time many hospitals were 

launched the pain clinic. In 2007, ministry of health of the 

people’s republic of China were published a official that 

ministry of health Number 227 of 2007, decided among 

the “medical clinical subjects List” increase “department 

of pain”, the code name number is 27. All of above grade 

 hospitals, can be launch the pain practice. In 2007, held 

first Chinese chapter symposium for the world society of 

pain clinicians in Beijing. In the meeting president of 13th 

international pain clinic WSPC, professor Sang Chul Lee 

declared Chinese chapter for the WSPC were established, 

and about 600 pain clinicians were registered the society, 

professor Jiaxiang Ni was elected the president. The 14th 

world pain clinic Congress & the 1st Asian Congress on pain 

will be held in Beijing at Oct. 29-Nov. 1st, 2010, Chins.

NEW CONCEPT OF CENTRAL PAIN(CP)
The International Association for the study of pain 

(IASP) has defined central pain as pain caused by a lesion or 

dysfunction in the central nervous system (CNS). The core 

is caused by a primary process in the CNS, it means that 

brachial plexus avulsion, phantom pain is not central pain. 

But thalamic pain and pseudothalamic pain is sometimes 

used for central pain in general. Dysaesthetic pain can have 

either central or peripheral causes (fig 1).

Clinically, thalamic pathological changes is central 

pain. ‘anesthesia dolorosa’ happened from head and 

face neurogenic pain that sometimes develops after 

neurosurgical lesions of the trigeminal nerve or ganglion, 

or after destructive nerve blocks carried out to treat 

trigeminal neuralgia, It has also been used for central pain 

in an anesthetic region caused by neurosurgical brain lesion 

created in the treatment of sever pain.

The term ‘deafferentation pain’ is used for similar 

conditions, but it is more commonly used in patients with 

lesions of spinal nerves..

CAUSES OF CENTRAL PAIN 
Vascular lesions in the brain and spinal cord

infact; hemorrage;  vascular malformation

Multiple sclerosis

Traumatic brain injury

Syringomyelia and syringobulbia

Tumours abcesses

Figure 1: New concept of central pain



Laboratory and Clinical Investigation FAM 2011 Jul/Aug  Vol.18 Issue 4

Inflammatory diseases other than MS; myelitiscaused 

by viruses, syphilis

Epilepsy

Parkinson’s disease

Central post stroke pain 

There are large differentes in the prevalence of central 

pain among the disorders that may lead to such pain(Tble 

1). 

CHARACTERISTICS OF CENTRAL PAIN
1.Pain location: It is usually started wich considerable 

emphasis that central pain is diffusely located. This notion 

appears to be largely derived from the fact that central 

pain often extends over large areas of the body, whole 

body, whole right or left side, lower half of the body, or 

involve one hand only, or just the ulnar or radial side of the 

hand or one face the location of the lesion determines the 

location of the pain (Table 2)

2.Quality of pain: central pain can have any quality, 

and the variation between patients is great, although 

some qualities are more common than  others(Table 3). 

The different pain can coexist in a body region, or may be 

present in different parts of the body. Patients with central 

post stroke pain(CPSP), for instance, may have burning 

and aching pain in the leg & arm, and burning & stinging 

pain in the face.

3.Intensity of pain: central pain ranges from low to 

extremely high. However, even if the pain is of low or 

moderate intensity the patients assess the pain as severe 

because it causes much suffering due to its irritating 

character and constant presence.

4.Onset and other temporal aspects. CP may start 

almost immediately after occurrence of the lesion, or it 

may be delayed for up to several years, This delay may he as 

long as 2-3 years, but most patients the pain starts within a 

couple of weeks of the stroke.

5.Stimuli affecting of CP: cutaneous stimuli, body 

movements, visceral stimuli, emotions & changes in mood,  

allodynia evoked by touch, light pressure moderate heat or 

cord.

6 .Neurolog ica l symptoms & s igns : CP caused 

by per turbat ions of the somatosensor y systems. 

Somatosensory abnormalities is important for diagnosis, 

such as hypoaesthesia,  hyperaesthesia,  paraesthesia or 

dysaesthesia,  numbness, radiation, prolonged reponse 

6�(�
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Disease Total patients(No)
Patients with 

cp(No)
Patients with 

cp(%)
"�
��	�����
����� 225000 68000 30
Multiple sclerosis 150000 42000 28

Stroke 2000000 168000 8.4
Epilepsy 1600000 44800 2.8

Parkinson’s disease 500000 50000 10

Form Bonica 1991 and osterberg & Boivie, in preparation

Table 2.Common location of central pain

Stroke(Fig 2and 3)

  All of one side
  All of one side except the face
  Arm and /or leg on one side
  Face on one side, extremities on the other side
  The face

Multiple sclerosis

��Y�\�����	���������;��
  One or both legs
  Arm and leg on one side
  Trigeminal neuralgia

"�
��	�����
�������'
�]��
  Whole body below the neck
��Y�\�����	���������;��
  One leg

Syringomyelia

  Arm and thorax on one side
  One arm
  Thorax on one side
  One leg in addition to one of the above

'��V�$������;�
�������
��z����;��{������
���~~~

Figure 2: face and oral.
Cavity pain from stroke 
�"?��&?���&V�	?;V�3�|�

Figure 4: Spinal cord injury

Figure 3:left clental pain from right externdal medulla 
	(�	��������������	�V<��&V	?;?�3�|�
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Burning Shooting Stabbing
Aching "?���*
�� Cramping

Y���
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�� Throbbing Smarting
Pricking Cutting Pulling

Y������
�� Crushing Sore

Pressing
Splitting
Stinging
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indicates the most common qualities

Table 4.Diagnostic standard of Central Post Stroke Pain

A
  One-side face pain and par aesthesia
  Pink, temperature, toach, along them have any one 
  Sense disappear were appeared and have C and D

B
  Among the next item, conform to number 1 or 2
  blood vessel pathological changes (stroke) were appeared medical record
  ��������;	��������	������	��
��	������������������������<

C   Pain and par aesthesia sere appeared at 6 month after stroke
D   Can’t explain pathological changes of trigeminal nerve

from international headache commite

Table 5.Diagnostic Standard of Face Pain by Multiple Sclerosis

A
Pain were appeared on the one-side or both-sides, companion or not 
companion paraes thesia

B There have evidence the patients suffer frome a multiple sclerosis

C
Appeared pain & par aesthesia, times of pons and trigeminal nerve thalamic 
�����V��	
�����\��������
��!�V�
���
���;����<

D Can deny other reasons
from international headache commite

latency, after sensations summation.

DIAGNOSIS OF CENTRAL PAIN
The definition of CP states that it is caused by a lesion 

or dysfunction in the CNS. Diagnostic step is first, therefore 

to ensure that the patient has a CNS disorder, for example, 

stroke or multiple sclerosis (MS), moderate spinal trauma, 

or suspected minor stroke. Secondary, A detailed history of 

the neurological symptoms and a neurological examination, 

Thrd, laboratory examination include CT scan, or MRI, 

assays of the cerebrospinal fluid (CSF), neuro physiological 

examination and other tests.

Recently, international headache commite suggested 

diagnostic standard of central post stroke pain (CPSP), 

(Table 4 and 5). 

CURRENT TREATMENT OF CENTRAL PAIN
In the book “Textbook of pain” (Edited by Wall PD, 

Melzack R), Jorgen Boivie writed “because no universally 

affective treatment is available for central pain.” “othen 

lasting for the rest of patients lives.”

According to my practice of treatment for central pain 

patients, above mentation were net overall, I suggest that 

Figure 5:Position of Pituitary gland in bram

opposite conclusion, after through treatment for central 

pain were can be complete cured, can’t continous until the 

rest of patients lives.

Treatment of central pain with minimally invasive

1.Neuroleptadenolysis of pituitary gland (NALP) under 

C-arm plus relevant place nerve block (RPNB) were very 

effective for central pain.

2.Cases example

Case 1.

Cui xx, Male. 73-years-old, Diag. –parkinson’s disease, 

both knee and leg’s obstinate pain. Pethidine etc drugs were 

no effect. Narch-24-2005; NALP, after that pain score with 

VAS, from 10 come down to zero.

Case 2.

Liu xx, Male, 61-years-old, Diag: syringomyelia 

obstinate pain at neck, sould, chest, arm. Occipital pain, 

in X hospital, cerebellar hermia were performed repair. 

December. 1st-200 NALP-after that, pain score with VAS 

from 10 come down to zero, next day raise up to 5, and then 

performed RPNB, cured.

Case 3.

Park xx, Female, 54-years-old, Diag: central post stroke 

pain, right side of body and right leg pain. Treatment, 

NALP+RPNB, Apri l , 22-2006, pain were complete 

disappear, pain score with VAS frome 10 come down to 

2, May 19, 2006: psoas compartment block + Naosan’s 

therapy, June 5, 2006, recover leave hospital.

Clinical application of NALP

1.Anatomic &physicologic consider

position of pituitary glomd in brain (Fig 5)

Left and right of sella turcica, there are sponge vein 

sinus internal caroted, abducens nerve, oculo-motor nerve, 
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opthalamic nerve, maxillary nerve.

2.Contraindication of NALP

the patients suspected will be died before 2 weeks

infection of cavity of nos or sphenoid sinus

calcification of sphenoid sinus

bleeding of sphenoid sinus

3.Technique of NALp

According to the results of examination, selece left 

or right nasal cavity;  The patient laid in a spine position 

on the C-arm table; following general anesthesia, under 

C-arm fluoroscopy, double needle for NALP was injected 

to confirm the correct position; 1.8-2.0 ml of dehydrated 

alcohol or 5-10% phenol glycerine was injected into the 

pituitary.(Fig. 6A and B).

4.The effect of treatment with NALP

The degree of pain relief was assessed by the pain score 

with VAS. Excellent (0-2):116 cases (78.8%), Good (3-5):25 

cases (17.8%), Excellent + Good were account for 96.6%, 

Moderate (6-8): 5cases (3.4%), No effect (9-10): o cases 

(0%). Table 6 shows kind of intractable pain disease by 

NALP.

Drugs therapy

Treating central pain is no easy task, most treatment 

regimens for central pain are empirical and based on 

clinical experience.

1.Antidepression drugs: amitriptyline 50-100 mg/d, 

Bid, or 10-20 mg/d, doxepine.

2.Antiepileptic drugs: Carbamazepine 400-800 mg/d, 

Bid, 4 weeks, chlorzepam.

3.Antiarrhythmic drugs, local anaesthetics: lidocaine,I.

V.1 mg/kg, 30 min, iv gtt, mexiletine.

4.Analgesics: morphine, codeine.

5.Adrenergic drugs: colonidin 50μg, for epidural bl

ock, physostigmine, pyridostigmine, naloxone 25-50 

mg.

Others

1.TENS:50-100 Hz, or 1-4 Hz

2.Spinal cord stimulation

3.Deep brain stimulation

4.Surgical therapy: Tasker suggest nerve root cutting, 

in the any level of spinal cord to cerebral cortex damage 

surgery, but no avail. Spinal antero-lateral cord incision 

were effective for pain of sacrum coccyx injury, but easy to 

relapse.

5.Sympathetic nerve block: stellate ganglion block 

(SGB) and other sympathetic ganglion block have definite 

effective.;��V}V�����)
��	�
�����	�&��
	����������&�/����� �)��"��
radiograph of the anterior-
posterior view of the needle 
located in middle line.

;��V}V� ���� )��"� �
��	������
of the lateral view of the 
needle inserted into near 
pituitary.
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Kind of intractable pain diseases Number of cases
Cancer pain 77

Whole body obstinate pain 11
Post operative pain syndrome 9

Whole body analogue rheumathritic pain 8
Failed back surgery syndrome (FBSS) 10

Neuropathic pain 3
Complex regional pain syndrome (CRPS) 4

Central pain 16
�����
�	��	�����
��������
�� 1

�
�������;��
�������
� 5
Phantom limb pain 2

Y�\�	
V;����
�����K��{
�������
����� 1
Syringomyelia 2

Total 149

REFERENCES

–

282Pain Special Column

Pain Special Column



Laboratory and Clinical Investigation FAM 2011 Jul/Aug  Vol.18 Issue 4Special Report 283 FAM 2011  Jul/Aug  Vol.18 Issue 4

Excellent thesis abstracts from 2011 Academic annual meeting of chinese society of Anesthesiology

The effect of NMDA receptor antagonists 
on thalamocortical sensory processing in rat
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N-methyl-D-aspartate receptors (NMDARs) are 

excitatory ionotropic glutamate receptors which are 

widely expressed in the central nervous system[1]. Many 

intravenous anesthetics are known as NMDA receptor 

antagonists[2], but the local effects of these drugs on NMDA 

receptors whether or not effect the sensory processing in 

thalamocortical circuit remain an open issue. In this study, 

we investigate the changes of tactile sensory processing 

in primary somatosensory cortex (S1) of rats by locally 

blocking the NMDA receptors in ventral posteromedial 

nucleus (VPM).

The study included 24 rats. During experiment 

procedure, anaesthesia was induced and maintained by 

infusion propofol. After surgery an extracellular tungsten 

electrodes were inserted into S1 for recording spontaneous 

local field potentials (sLFPs) and whiskers stimulation-

evoked field potentials (eFPs) and a micro glass electrode 

was inserted into VPM for infusions of the NMDA receptor 

antagonist D,L-2-amino-5-phosphonovaleric acid (AP-

5) 5ug/1ul[3], ketamine 25ug/1ul, 12.5ug/1ul and saline 

solution 1ul. An extracellular AC amplifier was used and 

the raw electric signals were collected via an CDE 1401 

interface to a personal computer. Whisker stimuli were 

performed by deflections of the optimal whisker on the 

contralateral face. spontaneous sLFPs power spectrum 

and eFPs were analysed before and after administration of 

NMDA receptor antagonists.

After administration of AP-5 1ul 5ug/ul the 

amplitude of eFPs were reduced and (8-12Hz), (12-

25Hz) and (25-60Hz) powers of sLFPs decreased 

significantly. After administration of ketamine 1ul 25ug/

ul and (12.5ug/ul), the amplitude of eFPs was reduced 

and (12-25Hz) and (25-60Hz) powers of sLFPs 

decreased significantly. After administration of saline 

solution 1ul there was no significant deviation on sLFPs 

and eFPs than before infusion.

The findings indicate that locally blocking NMDA 

receptor in VPM can reduce the excitability of primary 

somatosensory cortex which may result in a loss of 

information capacity.. 

Keywords: general anaesthetics, NMDA receptor 

antagonis t , s ensor y process ing , cerebr a l cor tex , 

thalamocortical circuit, thalamus.
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Fig1. After administration of AP-5 1ul 5ug/ul

the amplitude of eFPs were reduced and (8-12Hz),  

(12-25Hz) and  (25-60Hz) powers of sLFPs decreased 

significantly.
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Antibody variance about the anaphylactic 
shock induced by cystic echinococcosis in 
patients
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Classification and level variation of specific antibody 

was important point of anaphylactic shock. IgE was one of 

the index estimated whether or not high sensitive state[1]. 

At a great extent, parasite antigen cause anaphylactic 

shock depending on IgG and IgG1 besides IgE in host[2]. 

We adopted prospective case-control study and discussed 

the changed feature of IgE IgG IgG1 in anaphylactic 

shock caused by cystic echinococcosis in patients. There 

was practical significance for raising safe and enlarging 

cure indication and improving prognosis and reducing 

mortality.

The Internal Review Board of the First Affiliated 

Hospital of Xinjiang Medical University granted permission 

for this study. The research had undertaken prospective 

case control study the records of 33 patients with cystic 

echinococcosis who were treated surgically at the first 

affiliated hospital of Xinjiang medical university between 

January 2008 and March 2010.we designated the 11 patients 

with anaphylactic shock as Group I and the 22 patients 

without anaphylactic shock as Group , and the two groups 

were matched according to 1 2.We collected respectively 

venous blood at preoperation, encyst ruptured instant time, 

shock instant time, a hour after encyst ruptured time, a day 

after encyst ruptured time, and a week after encyst ruptured 

time. We adopted quantitative assay to IgG,IgG1,and IgE by 

ELASA. 

IgE, IgG1and IgG almost were twice higher in group 

I than in group II. there were statistically significant 

between group I and group II. For IgE/IgG1,there were not 

statistically significant between group I and group II. 

Higher level of IgE,IgG and IgG1 predicted easy 

occurrence of anaphylactic shock after hydatid fluid flew 

over.IgG1 may be specific antibody of allergic reaction in 

cystic echinococcosis[3] and the level of IgG1had referred 

significance for the prognosis of anaphylactic shock induced 

by cystic echinococcosis. 

Key words: cystic echinococcosis, anaphylactic shock, 

antibody 
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Effects of Moderate Hyperventilation 
on Jugular Bulb Gases under Propofol or 
Isoflurane Anesthesia during Supratentorial 
Craniotomy
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The purpose of this study was to investigate jugular bulb 
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gases during propofol or isoflurane anesthesia in patients 

undergoing craniotomy for removal of supratentorial 

brain tumors, and to clarify the effects of hypocapnia or 

normocapnia on those variables. Our ultimate goal was 

to determine whether the optimal ventilated status under 

total intravenous or inhalation anesthesia respectively 

in neurosurgical patients with supratentorial tumor 

is almost similar or not. Twenty adult patients were 

randomly assigned to receive a propofol infusion followed 

by isoflurane anesthesia after a 30-min stabilization 

period or isoflurane followed by propofol. Patients were 

also randomized to one of two treatment sequences: 

hyperventilation (arterial carbon dioxide tension, 

PaCO2 = 272 mm Hg) followed by normoventilation 

(PaCO2 = 372 mm Hg) or normoventilation followed by 

hyperventilation during isoflurane or propofol anesthesia 

respectively. Ventilation and end-tidal CO2 tension were 

kept constant for 20 min. Radial arterial and jugular bulb 

catheters were inserted for blood gas sampling. Mean 

arterial blood pressure (MAP) and heart rate (HR) were 

monitored continuously. At the end of each study period, 

we measured the change of arterial and jugular bulb blood 

gases. The mean value of jugular bulb oxygen saturation 

(SjO2) significantly decreased and oxygen extraction ratio 

(O2ER) significantly increased under isoflurane or propofol 

anesthesia during hyperventilation compared with those 

during normoventilation, respectively. SjO2 significantly 

decreased and O2ER significantly increased under propofol 

anesthesia as compared with those under isoflurane 

anesthesia during moderate hypocapnia. However, no 

significant change in SjO2 and O2ER was observed under 

propofol as compared with isoflurane during normocapnia 

in the study. Our results suggest that the optimal ventilated 

status under total intravenous or inhalation anesthesia 

in neurosurgical patients should be different. When 

hyperventilation was performed, the PaCO2 under total 

intravenous anesthesia should be adjusted to somewhat 

higher level compared with that under inhalation anesthesia 

in neurosurgery in order to maintain an improved balance 

between cerebral oxygen supply and demand. 

Keywords: Isoflurane – Propofol – neuroanesthesia - 

hyperventilation.

Breath pentane as a potential biomarker 
f o r s u r v i v a l i n h e p a t i c i s c h e m i a a n d 
reperfusion injury – a pilot study
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Backg round : Exhaled pentane, produced as a 

consequence of reactive oxygen species-mediated lipid 

peroxidation, is a marker of oxidative stress.1 Propofol 

is widely used as a hypnotic agent in intensive care units 

and in the operating room. Moreover, this agent has been 

reported to inhibit lipid peroxidation by directly scavenging 

reactive oxygen species.2 In this study using a swine liver 

ischemia-reperfusion injury model we have evaluated the 

hypothesis that high concentrations of breath pentane 

is related to adverse outcome and propofol could reduce 

breath pentane and improve liver injury and outcome of 

swine in this situation.

Methods: Twenty male swine were assigned to two 

groups: propofol (n=10) and chloral hydrate groups 

(n=10). Hepatic ischaemia was induced by occluding 

the portal inflow vessels. Ischemia lasted for 30 min 

followed by reperfusion for 360 min. Pentane in breath 

and blood were preconcentrated by means of solid phase 

microextraction. A gas chromatogram-mass spectrogram 

equipped with a GS-GasPro plot column was used for 

pentane assay.

Results: Exhaled and blood pentane concentration 

in the chloral hydrate group markedly increased 1 min 

after reperfusion and then decreased to baseline. Breath 

and blood pentane concentrations in the propofol group 

increased 1 min after reperfusion but were significantly 

lower than in the chloral hydrate group. A negative 

correlation was found between breath pentane levels and 

survival in the chloral hydrate group. The median overall 

survival was 251 min after reperfusion (range 150-360 
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min) in chloral hydrate group. All swine were alive in the 

propofol group.

Conclusions: Monitoring of exhaled pentane may 

be useful for evaluating severity of hepatic ischemia-

reperfusion injury and benefit in predicting the outcome

propofol may improve outcome in this situation.

Key words: breath; pentane; biomarker; propofol; 

oxidative stress; hepatic ischemia and reperfusion injury; 
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The clinically commonly used dose of 
fentanyl vs. remifentanil for anesthetic 
induction with etomidate
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Background: Etomidate was proved to have a less 

inhibitory effect on the pharyngolaryngeal reflex. 1-3Hence, 

blunting the responses to endotracheal intubation is more 

dependent of opioids for etomidate induction. This study 

was to investigate the hemodynamic and conscious level 

changes during anesthetic induction with etomidate and 

fentanyl or remifentanil.

Methods: Sixty ASA - patients scheduled for 

elective surgery were allocated in a randomized, controlled 

and doubled blinded fashion to the two groups of 30 

individuals each, Groups F and R. In group R, the patients 

received a remifentanil bolus of 1 ug/kg over 60s, followed 

by a continuous infusion of 0.15 ug·kg-1·min-1 .In groups 

F, fentanyl was given at a bolus dose of 3 ug/kg over 60s. 

Two minutes after initial bolus doses were given, etomidate 

0.3mg/kg was administrated over 30s. After another two 

minutes interval, rocuronium 0.6mg/kg was given to 

facilitate endotracheal intubation. Opioid-induced sedation 

was assessed and two induction times, from administration 

of etomidate to loss of eyelash reflex and to a decrease in BIS 

to 50 were recorded .SBP, DBP and HR were also recorded 

immediately before intubation (T0), at intubation (T1), and 

1min (T2),3min(T3) and 5 min (T4) after intubation. The 

average maximum changes of SBP [(|maximal or minimal 

measuring value-baseline|/baseline)×100%]for each group 

during observation period were calculated.

Results: There were four and two patients in groups 

R(13%) and F(6%), respectively, showing different degrees 

of sedation ( P=0.0389).The time to loss of eyelash reflex 

was significantly longer in group F (75.4±26.7s) than in 

group R(60.6±22.3s) P=0.023 . The times to a decrease 

in BIS to 50 were comparable between groups (P=0.19). 

SBPs were significantly lower in group R than in group F 

at each of observation time points(T0-T4) P<0.001 . 

DBPs were also significantly lower in group R than in 

group F at T1-T4 time points P<0.05 . HR was more 

effectively inhibited at T1 and T2 time points in group R 

compared with group F. The average maximum changes of 

SBP were 17±6 % and 12±7 % in groups R and F, 

respectively P=0.004 . 

Conclusions: Both remifentanil and fentanyl combined 

with etomidate can provide a clinically acceptable 

condition for endotracheal intubation with a relatively 

stable hemodynamics. Although remifentanil was likely to 

produce greater blood pressure changes than fentanyl, it 

was of no clinical relevance. BIS may not real-time reflect 

the sedation state during anesthetic induction using opioids 

and etomidate.
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Intensive insulin therapy and glycemic 
control to alleviate acute lung injury in 
cardiac surgery under cardiopulmonary 
bypass

No authors and address
 

Background: Insulin has been shown to have anti-

inflammatory effects and also reducing the systemic 

inflammation during cardiopulmonary bypass (CPB), 

whereas hy perg lycemia i s know n to increase the 

proinflammatory cytokines. In this study we aimed to 

assess the effect of Intensive Insulin Therapy(IIT) on 

cardiopulmonary bypass induced acute lung injury during 

cardiac surgeries.

Methods: Patients (n=40) undergoing elective cardiac 

surgery with median sternotomy under cardiopulmonary 

bypass were selected and were randomly divided into 

2 groups, group C and group T. Group c (n=20) was 

the control group of the study and did not receive any 

intensive insulin therapy. Group T (n=20) was the 

Intensive Insulin Therapy with patients receiving insulin 

therapy throughout the operation according to the ALGIP 

protocol. Bio markers: High Mobility Group Box-1, 

Tumor Necrosis Factor-alpha, Neutrophil Elastase, and 

Myeloperoxidase levels were measured at different timing 

point. 

Results: Bio markers levels were found to be lower 

in group T compared to group C. There was a significant 

decrease in the blood markers at two timing point in group 

T. High Mobility Group Box-1 had a biphasic increase in 

both groups but with values lower (p<0.05) 10 mins and 2 

hours after unclamping of aorta. The same tendency was 

observed with Tumor Necrosis Factor-alpha, Neutrophil 

Elastase, and Myeloperoxidase levels at same timing points 

but with a monophasic increase. 

Conclusion: Our results show that Intensive Insulin 

Therapy has a beneficial effect on the suppression of some 

of the inflammatory markers associated with acute lung 

injury during cardiopulmonary bypass.

Key words: Cardiopulmonary bypass, Lung injury, 

Insulin, Hyperglycemia, Inflammation.

Table 1:  Demographic and clinical characteristics of patients
Characteristics ����*�#�
���"� ����*�<�
���"����������� p

Sex (M : F) 8:12 7:13 0.74
Age (year)* 46.9 ± 1 1.7 44.7 ±  8.2 0.49
Weight (kg)* 56.8 ±  9.7 58.9 ±  11.0 0.51

Body surface area (m2)* 1.71 ±  0.17 1.67 ±  0.16 0.44
��%��>�����&��������&�����%��&�����
��� 59.2 ±  4.8 58.9 ±  5.2 0.82
Cardiopulmonary bypass time (min)* 99.8 ±  35.7 101.6 ±  46.3 0.74

Cross-clamping time (min)* 68.5 ±  28.9 70.0 ±  38.2 0.77
Types of operation (number) 
   Mitral valve replacement 11 12 0.75
   Aortic valve replacement 1 1 1

   Mitral and aortic valve replacement 8 7 0.74

Table 3:  Postoperative Complications
Characteristics ����*�#�
���"� ����*�<�
���"� p

Perioperative Hypoglycemia 0 1 0.31
������������������ 5 4 0.71

Acute renal failure 0 0
/�*���&����Z�������%�&���� 1 1 1
Respiratory Tract Infections 1 0 0.31
�����$��%������������
$������ 26.1 ± 7.3 22.9 ± 3.9 0.13

In-hospital mortality 0 0  

Table 2:  Comparisons of blood markers at different timing points 
between Group IIT and Group C

Markers Groups T1 T2 T3 T4 T5 T6
HMGB 1 Group C# 4.5±1.5 12.2±2.7 14.1±3.4 10.8±2.6 12.9±3.6 15.5±4.4
(ng/ml) Group IIT# 4.4±1.4 9.6±2.3* 10.4±2.5* 8.7±2.3 11.2±3.4 13.3±4.1
<�`� Group C# 25.5±9.6 84.6±29.3 98.4±38.5 67.1±23.7 46.2±18.9 -
(pg/ml) Group IIT# 26.8±10.4 68.3±21.7* 80.7±30.9* 56.2±20.8 38.5±17.3 -

NE Group C# 144.8±34.9 343.1±66.0 392.8±55.7 295.2±62.9 238.8±47.5

����� Group IIT# 154.1±38.8 250.9±62.6* 287.8±73.2* 229.7±74.1 194.2±46.2
MOP Group C# 10.6±4.9 32.6±16.3 46.5±21.6 31.8±18.8 25.2±17.9

����� Group IIT# 10.7±5.1 25.3±14.7* 35.1±19.8* 27.5±20.6 20.9±16.3  

���������&������%%����&�����Z�����$���Z������*��
*�"�"��
����*�#&�����������*'�����*�<��������>����������<$���*	�����*
*Mean ± standard deviation

���"�"�
# Data represented as mean ± SD
,?�}�^,��$�?������	�����*�}�Y�'�<�`�^�<�������&������`�&�����*$�'��K^�������*$���
K�������'�?X�^�?	���*���Y�����

���������&������%%����&�����Z�����$���Z������*��
*�"�"��
*Mean ± standard deviation

Fig 1A. The evolution of HMGB-1 levels

Fig 1C. The evolution of Neutrophil
            Elastase levels

`����}��<$���>���������%�<�`�����>���

Fig 1D. The evolution of MOP levels

`�������^�����"�"�����*��������>�����%�,?�}'�}�*��������>�����%�<�`�'�#�*������
��>�����%��K'���*��������>����%�?X�������*�#^��$��&�����������*������*�<̂ ��$���������>��
��������<$���*	� 
��<�� ����*��<� ��������<������ ����&����� �%� �������� �����$����'�<�� �"�
���������%���� ��&���*�����%� �����'�<�� �� $������%���� ��&���*�����%� �����'�<�� �� $�����
�%���� ��&���*�����%� �����'�<�� ���$������%���� ��&���*�����%� �����'�<�� !��$������%����
��&���*�����%�������� ���"�"�� %���<������<�� %������� ���������L����Z$���&��*������ ��<�
group T with the control group C
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Comparison of propofol effect on patients 
with different blood groups
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Objective: To compare the effect of propofol on 

patients with different blood groups. 

Methods: 80 ASA I or II patients, aged 40 60 yr, 

weighing 50 75kg scheduled for selected general 

anesthesia,  were enrolled in this study. According to ABO 

blood-group system, the patients were divided into 4 

groups(n 20):group A, group B, group AB, group O. After 

the patients in operation room coordinated 10 minutes, 

record the values of MAP, HR, BIS before administrating 

propofol (T0), then Propofol was administrated by TCI at 

an effect-site concentration of 4.0μg/ml initially the target 

effect-site concentration was 6μg/ml. Record the values of 

MAP, HR, BIS at different time points of propofol effect-

site concentration respectively, such as 4μg/ml(T1), 4.5 μg/

ml(T2), 5μg/ml(T3), 5.5μg/ml(T4). Measured the value 

distance (�) of MAP, HR, BIS at each time point, compared 

with T0 as baseline.  

Results: �MAP �HR was the highest in group 

B(P<0.01) the second in group(P<0.05),and group 

A and group B has no significance. Between T3 and 

T4, �BIS in group A was higher than the other blood 

groups. 

Conclusion: The effect of propofol is different on 

patients with different blood groups.

Key words: ABO blood-group system;  Propofol;  

Sedation 

Effects of different depths of anesthesia 
assessed by the bispectral index on early 
postoperative cognitive dysfunction in elderly 
patients undergoing hip replacement surgery

����"�
!��������
Department of Anesthesiology, First Affiliated 

Hospital, China Medical University, Shenyang, China

Objective: This study, with bispectral index(BIS) 

monitoring depth of anesthesia, is about to value effects 

of different depths of anesthesia in elderly patients who 

undergoing hip replacement surgery of early postoperative 

cognitive dysfunction (POCD)during total intravenous 

anesthesia or inhaled anesthesia. 

Methods : eighty ASA I-II patients with age�55 

undergoing hip replacement surgery were randomly 

allocated into one of four groups: lower BIS regimen group 

or higher BIS regimen group maintained by intravenous 

anesthetics or inhalation anesthetics . Routine anesthesia 

introduction was performed ,and BIS was maintained with 

40-50 in lower BIS regimen group and maintained with 

50-60 in higher BIS regimen group. The patients’ cognitive 

status was assessed with a cognitive test battery to recognize 

if the POCD or delirium takes place.

Results: The incidence of POCD in lower BIS regimen 

group or higher BIS regimen group did not differ between 

the two groups. 

Conclusion: Depth of anesthesia assessed by the 

bispectral index is not related to postoperative cognitive 

dysfunction in elderly patients undergoing hip replacement 

surgery.

Keywords: Postoperative cognitive dysfunction

POCD ; bispectral index BIS ;depth of anesthesia

hip replacement surgery ;delirium
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H y p e r a l g e s i a o f  R e m i f e n t a n i l  i n 
postoperative patients: a study of MTD10 
using continual reassessment method
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Remifentanil is a new synthetic ultra-short opioid 

receptor agonist. recent clinical observations suggested 

a possible role for remifentanil to frequently elicit an 

increased sensitivity to noxious stimulus withdrawal. 

It is still unclear what extent for clinical use not prone 

to inducing hyperalgesia as it was demonstrated dose-

dependent The Continual Reassessment Method (CRM) 

was originally used to rapidly determine the maximum 

tolerated dose of the new drug for chemotherapy. With 

advantages of fewer samples without double-blind, 

nowadays, the CRM has also been used in general clinical 

studies10-13. Therefore, the current study was firstly 

designed to estimate remifentanil-induced postoperative 

hyperalgesia and to determine its MTD10 (or dose leading 

to any other probability of success) using the CRM with 

advantages of markedly reduced sample size and the 

probability of severe side effects occurred.

With ethical committee approval and informed 

consent obtained from patients, eight dose levels were 

chosen before the study was started: 0.05 μg kg-1min-1, 

0.10μg kg-1min-1, 0.15μg kg-1min-1, 0.20μg kg-1min-1 0.25 

μg kg-1min-1, 0.30 μg kg-1min-1, 0.35 μg kg-1min-1 and 

0.4 μg kg-1min-1. Recruited patients in a cohort were 

allocated to the same dose of remifentanil, determined by 

the responses (the existence of hyperalgesia) of previous 

patients. Remifentanil-induced hyperalgesia was defined 

as statistical differences in pain detection threshold or 

pain tolerated threshold tested by transdermal electrical 

stimulator at any time within 24h compared with baseline 

measurements.

Thirty patients divided into 10 cohorts were enrolled 

in this study. During the trail procedure, one cohort 

received 0.05 μg·kg-1·min-1, three cohorts received 0.20 

μg·kg-1·min-1 and the remaining six cohorts were assigned 

0.15 μg·kg-1·min-1 of the dose. Of which the12th, 18th 

and 18th patients in the fourth cohort, sixth and seventh 

cohort with the does level of 0.20 μg·kg-1·min-1, 0.20 μg·kg-

1·min-1 and 0.15 μg·kg-1·min-1 respectively, were indicated 

the occurrence of acute postoperative hyperalgesia, and 

posterior response probability of the situation described 

was then computed and analyzed by application of BPCT 

software in a sequential logistic model. Based on seven 

stopping criteria of CRM, the maximum tolerated dose in 

10% of patients was 0.15 μg·kg-1·min-1 calculated by with 

a final estimated posterior response probability of success 

8.4% closest to the target (95% credibility interval, 0.020-

0.227). During the titration period, there was a significant 

curve relationship between dose level and posterior 

response probability. From which we can figure out the 

dose needed to induce hyperalgesia in 10% patients was 

0.16 μg kg-1min-1 calculated by inverse solution from the 

predicted dose-probability curve, larger than clinical 

routine use.

According to our study, remifentanil administrated 

with the clinical routine dose in a short term is not 

associated with the development of acute postoperative 

hyperalgesia for almost patients, may be a perfect and safe 

choice of anesthesia.

Ke y wo rd s : Breas t cancer surger y, Cont inua l 

Reassessment Method general anesthesia, hyperalgesia, 

maximum tolerated dose, remifentanil

<������^�����������&����'�&�����*����������*�����������>�������*���������*���������	��%�
acute postoperative hyperalgesia associated with each administrated dose

Cohort
(No) 

Patients
cases 

(n) 

Dose 

�����-1.
min-1g)

Cases  
associated with 
postoperative 
hyperalgesia

(n)

�����������>�����%�����%�������
���L�-1.min-1g)
0.05  0.10  0.15  0.20  0.25  0.30  0.35  0.40

predicted probability of postoperative hyperalgesia 
associated with each dose level

10  15  30  40  55  70  90  99
posterior probability of postoperative hyperalgesia 
associated with each dose level

1 3 0.05 0 1.5 3.1 12* 21.8 42.7 68 95 99
2 3 0.15 0 0.3 0.8 5.0 11.9* 33 66.2 97.2 100
3 3 0.20 0 0.1 0.22 2.2 6.6* 25.4 64.6 98.4 100
4 3 0.20 1 0.6 1.4 7.4* 15.7 37.1 67 96.4 100
5 3 0.15 0 0.4 1 5.7 13* 34.3 66.5 97 100
6 3 0.20 1 0.8 1.8 8.5* 17.3 38.7 67.3 96 99.9
7 3 0.15 1 1.6 3.3 12.5* 22.4 43.1 687.1 94.8 99.9
8 3 0.15 0 1.2 2.6 10.7* 20.1 41.3 67.7 95.4 99.9
9 3 0.15 0 0.9 2.1 9.3* 18.4 39.8 67.5 95.8 99.9

10 3 0.15 0 0.8 1.7 8.3* 17.0 38.4 67.2 96.1 100

����� ����&����'� &�����*������� ���*������ �����>��� ���� *��������� *���������	� �%� �&����
postoperative hyperalgesia associated with each administrated dose in each cohort. 
*Dose was chosen to administrated in the next cohort with posterior probability calculated 
Z���&�����������$���������
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Sufentanil limits the myocardial infarct 
size by preservation of the phosphorylated 
connexin 43 in rat in vivo
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Myocardial ischemia reperfusion injury (MIRI) 

was obviously limited by ischemic postconditioning[1-2]. 

The opioids could also protect the rats heart from MIRI 

when aiministered after myocardial ischemia[3-4]. While 

sufentanil, with little hemodynamic instability, has been 

used widespreadly, especially in the cardiovascular surgery. 

In the present study, we investigated whether sufentanil 

can mimic the effect of ischemic postconditioning and 

evaluated the function of gap junction proteins, connexin 

43 (Cx43) in the cardioprotection effect of sufentanil.

All experiment protocol was approved by the local 

committee for the use of live animals in teaching and 

research. Forty-eight male Sprague-Dawly rats weighing 

230 330 were randomly allocated to eight groups for 

infarct size determination. All animals were subjected to 

30 min of left coronary artery occlusion and 120 min of 

reperfusion except group sham in which rats underwent 

perfusion without ischemia. 1ml of normal saline or 

sufentanil with the dose of 0.1, 0.3, 1, 3, 10 μg/kg were 

administered at the 25 min of ischemia (group control, 

CON; group 0.1 0.3 sufentanil postconditioning, 

0.1 0.3 SpostC), and rats underwent 3 intermittent 

cycles of 10 s reperfusion alternating with 10 s ischemia 

immediately at the onset of reperfusion (group ischemic 

postconditioning, IpostC). The infact size (IS) and the area 

at risk (AAR) were measured by 2,3,5-triphenyltetrazolium 

staining (TTC). MIRI was determined by IS/AAR. Another 

twelve hearts were collected at the 5 min of reperfusion 

in group CON, IpostC and the optimal dose of sufentanil 

which has the maximal reduction in the IS/AAR and 

together with group sham at the 35 min of perfusion for 

Cx 43 western blot analysis.

 Both ischemic and sufentanil postconditioning 

reduced the myocardial infarct size compared with 

group CON. IS/AAR was significantly decreased in the 

treatment groups except group 0.1SpostC compared with 

group CON, and 1 μg/kg of sufentanil has the optimal 

protective effect in the sufentanil postconditioning 

groups (P < 0.05). Increasing the dosage could not afford 

further cardioprotection. The sigmoidal equation of the 

dose-effect curve was Y=0.374 9+0.487 2/ 1+101.502-

X , E D 5 0 w a s 0 . 0 3 1 7 4 μ g / k g . C x 4 3 u n d e r w e n t 

dephosphorylation in response to ischemia-reperfusion 

measured by Western blot at the anterior myocardium 

tissues of left ventricle while ischemic and sufentanil 

postconditioning preserved the phosphorylation of Cx 43.

Sufentanil postconditioning can protect myocardium 

against ischemia reperfusion injury in rat hearts in vivo 

which is comparable to ischemic postconditioning, and 

the effect is dosage-dependent and ceiling-effective, 1μg/

kg of sufentanil has the optimal protection. Increasing 

the dosage could not afford further limitation of IS/AAR. 

Preservation of phosphorylation of connexin 43 plays an 

important role in the cardioprotection.

Keywords: sufentanil, ischemic postconditioning, 

ischemia reperfusion injury, myocardium, connexin 43
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Effect of morphine preconditioning on 
myocardium against ischemia-reperfusion 
injury with chronic heart failure in vivo
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Background: Previous studies have suggested that 

morphine preconditioning can mimic cardioprotective 

effect of ischemic perconditioning in rat heart. However, 

it is intriguing to note that there are some pathological 

conditions such as aging, cardiac hypertrophy. The aim 

of this study is to investigate the effect of morphine 

preconditioning on myocardium ischemia-reperfusion(I/

R) in rats heart with chronic heart failure in vivo. 

Methods Healthy male SD rats weighting 220-250g were 

administered adriamycin 2.0 mg/kg for six weeks at a total 

dose of 12mg/kg by tail vein injection as the chronic heart 

failure model group1. Transthoracic echocardiography 

was performed to measure left ventricular diameters at 

8 weeks after the first infusion. Then all the rats in the 

model group were randomly divided into 10 groups(n=6 

each): group sham operation was performed (S);group 

myocardial I/R(I/R); group  (ischemia precondition)

the animals were subjected to three cycles of 5-min 

occlusion and 5-min reperfusion before ischemia (IPC) 

and group  and and (different dose of morphine 

precondition)morphine was given by vein in 3 repeated 

total dose of 0.045,0.09,0.15mg/kg respectively at 5 

min intervals before 30 min ischemia(MPC1, MPC2, 

MPC3); naloxone(the non-selective opioid receptor 

antagonist) and wortmannin(PI3-kinase inhibitor ) 

were given in group  and group  at a dose of 3.0mg/

kg and 0.3mg/kg before MPC with the better protective 

effect (Nol+MPC*,Wor+MPC*); In group  and , 

naloxone and wortmannin were respectively given at 

40 min before ischemia. Myocardial I/R was induced by 

30 min occlusion of left anterior descending branch of 

coronary artery followed by 120 min of reperfusion in all 

groups2 except group .HR and BP were monitored and 

recorded at 15 min after surgery procedures (T0) after 

ischemia preconditioning or morphine preconditioning 

(T1), 30min after regional ischemia(T2), 2h after 

reperfusion(T3). Rat –pressure product(RPP) were 

calculated. All the animals were killed and the hearts 

were removed at the end of reperfusion to measure the 

area at risk(AAR) and infarct size(IS), IS/AAR ratio was 

calculated. Results HR, BP and RPP were significantly 

decreased in all groups as compared with the baseline 

values. In group and ,infarct size as a percentage of 

area of risk was significantly reduced (n=6,P<0.05,P<0.01)

in adriamycin induced heart failure rats but not in group 

. This effect was stopped by pretreatment with naloxone 

or wortmannin; infarct size as a percentage of area of risk 

was not reduced significantly in group  than in group . 

Conclusions: MPC can confer cardioprotection 

in adriamycin induced heart failure rats; morphine 

precondition with 0.15mg/kg produces better effect 

than 0.09 mg/kg. This effect maybe was mediated 

through cardiac opioid receptor. Meanwhile, PI3K 

signaling pathway may involved in this process. The 

cardioprotection effect induced by IPC in healthy rat heart 

was abolished in heart with chronic heart failure. 

Ke y words : chronic hear t fa i lure , myocardia l 

reperfusion injury, morphine, precondition, rat
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general anesthesia in a post-anesthesia care 
unit
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Postoperative residual curarization (PORC) after the 

use of neuromuscular blocking drugs (NMBDs) remains 

a clinical problem. Even though intermediate-acting 

NMBDs are using widely, PORC still commonly occur.1-3 

The aim of this study was to determine the incidence of 

PORC in a post-anesthesia care unit (PACU) during daily 

work and to analysis the risk factors of PORC. 

This was a prospective observational cohort study. 

General anesthesia was performed as routine practice. 

Train-of-four ratio (TOFR) was examined when patients 

were admitted to and discharged from the PACU. PORC 

was defined when TOFR was less than 0.9. Multivariate 

logistic regression analyses were performed to identify risk 

factors of PORC in the PACU. 

Five hundred and sixty-nine patients were enrolled, 

among them 542 finished the study. On arrival at PACU, 

TOFRs less than 0.7 and 0.9 were observed in 166 (12.9%) 

and 376 (30.6%) patients, respectively. Multivariate 

logistic regression analysis showed that increasing age (OR 

1.211, 95% CI 1.068-1.374, P = 0.003), hypothermia on 

arrival at PACU (OR 1.693, 95% CI 1.138-2.520, P = 0.009), 

and combined use of two kinds of non-depolarizing 

NMBDs (OR 1.778, 95% CI 1.043-3.032, P = 0.035) were 

the independent risk factors of PORC on arrival at PACU. 

On the other hand, prolonged duration from the last dose 

of NMBDs to arriving at PACU (OR 0.326, 95% CI 0.215-

0.496, P < 0.001) and the use of NMBDs antagonist at the 

end of surgery (OR 0.341, 95% CI 0.164-0.709, P = 0.004) 

decreased the risk of PORC. The duration of stay in PACU 

was significantly prolonged in patients with PORC than 

those without PORC (38.6±21.5 min vs. 34.7±20.7 min, P 

= 0.045). The incidence of adverse events was significantly 

higher in patients with PORC than in those without 

PORC (16.3% vs. 9.6%, P = 0.025). 

PORC is common in patients on arrival at PACU. 

Increasing age, hypothermia on arrival at PACU, and 

combined use of two kinds of non-depolarizing NMBDs 

were associated with increased risk of PORC, while 

prolonged duration from last dose of NMBDs to arriving 

at PACU and use of NMBDs antagonist at the end of 

surguery decreased the risk of PORC. The presence of 

PORC caused prolonged duration of stay in PACU and 

increased incidence of adverse events.

Keywords: Postoperative residual curarization, Post 

anesthesia care unit, Train-of-four ratio
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Dreaming, a clinical sign of light anesthesia, is more 

common after propofol-based sedation1,2. A few studies 

focus on the relationship between the dreaming and 

anesthetic depth3. However, the dreaming of short- term 

sedation remains elusive. In this paper, we investigated 

the dreaming ratio, dreaming contents in gastroscope and 

first-trimester surgical abortion with propofol short- term 

sedation.

All patients wrote the informed consents and this 

study was approved by Anhui Medical University ethics 

committee. 100 patients presenting for elective outpatient 
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gastroscope and 100 patients presenting for first-trimester 

surgical abortion were sedated with propofol. Patients 

were interviewed immediately after they emerged from 

sedation using the modified Brice questionnaire1. 

If dreaming was reported, and the dreamers were 

immediately asked to complete a five-point Likert scales 

regarding the dream4. The ultimate goal was a report of 

dreaming during propofol short-term sedation. 

In case of the similar recovery time, there was a 

significant difference in the incidence rate of dreaming 

between gastroscope group (18%) and first-trimester 

surgical abortion group (33%) (p< 0.05). Most of 

dreamers could remember the last thing and the first 

thing of modified Brice questionnaire, and the thing 

was related to surgical and anesthetic topics or events 

occurring during anesthesia. Few dreamers could recall 

anything between the first thing and the last thing. But 

there were no significant differences between the two 

groups. Furthermore, most dreams were simple and 

pleasant, and no influence on patients’ satisfaction.

Recovery time of patients from propofol short-

term sedation is not decisive factor to the incidence of 

dreaming during. The dream occurs need some degree the 

depth of anesthesia and is not related to the lower doses of 

anesthetic drug. The incidence of dreaming is associated 

with physical stimuli of different type of operation, and 

sexual nature of the procedure may be increasing the 

incidence of dreaming. But the content is unrelated to 

surgery and no influence the followed satisfaction of 

patients.

Key words: Dreaming, Propofol, Short-term sedation.
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Objective: To investigate the protective effect of ozone 

oxidative preconditioning on hippocampal neurons in rat 

forebrain following endotoxemia . 

Methods: Thirty health adult male SD rats weighing 

200~220g were randomly divided into 3 groups (n = 10 

each), group  Endotoxin; group  ozone oxidative 

preconditioning (OP); group  Control Group. Rats in 

Group were accepted the mixture of ozone and oxygen 

1mg/kg(concentration 50μg/ml) by intraperitoneal 

injection on the same time daily, Rats in Group were 

accepted the same volume oxygen ,once a day , continuing 

5 days, Rats in Group were not accepted any treatment. 

To establish the model of endotoxic rats in Group  and 

Group  accept 10% LPS 12.5 mg/kg by intraperitoneal 

injection on the same time daily  24 hours after ozone 

preconditioning was on the last time. Blood was get before 

all rats were put to death 6 hours after LPS injected. 

The hippocampal neurons of rats and the content of 

MDA , SOD in serum were recorded.. The changes of 

apoptotic factors caspase-3 bcl-2 and the changes of 

the hippocampal neurons in electronmicroscope were 

recorded. 

Results: Pretreatment with ozone before endotoxemia 

enhanced the activities of bcl-2, but attenuated the 

activities of caspase-3 and the activity of SOD in serum is 
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increased, but the content of MDA in serum is decreased, 

meanwhile the injured level of hippocampal neurons 

in ozone pretreatment group is significantly attenuated 

compared with that in control group. 

Conclusion: Ozone pretreatment can protect the 

hippocampal neurons in rat against endotoxemia . 

K e y  w o r d s :  e n d o t o x e m i a ;  z o n e  o x i d a t i v e 

preconditioning; apoptotic factors; SOD MDA.
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Ketamine is a N-methyl-D-aspar tate receptor 

antagonist used in clinical practice for its anesthetic, 

sedative, and analgesic properties. It is frequently used 

for induction of anesthesia in short term surgical 

operations. In recent years, there is increasing evidence 

of ketamine abuse, many cases of i l legal ketamine 

consumption and dependence was reported1, 2. Ketamine 

is N-demethylated by cytochrome P450 (P450) enzymes 

in the liver into norketamine. The identification of the 

enzymes responsible for ketamine metabolism is of 

great importance in clinical practice. Yanagihara3 et 

al investigated the metabolism of ketamine in human 

liver microsomes at clinically relevant concentrations. 

They demonstrate that CYP2B6 is the principal enzyme 

responsible for ketamine N-demethylation in human liver 

microsomes at therapeutic concentrations of the drug. 

In another study, the human liver microsomal enzyme 

CYP2C9, CYP2B6 and CYP3A4 were identified as the 

main P450 isoform responsible for the N-demethylation 

of ketamine in pooled human liver microsomes obtained 

from 20 donors, at a ketamine concentration of 0.005 

mM4. CYP2C9 catalysed 12 percent of clinically common 

used medicine. Genetic polymorphism, inhibition and 

conduction of enzyme and physiological factors could 

change activities of P450, so that pharmacokinetics and 

potency of drugs would be changed and interactions 

of drugs occurred5-7. In light of these studies, and in 

the view of the growing interest of ketamine both as a 

therapeutic agent and as a drug of abuse, the knowledge 

of the identity and the contribution of P450 enzymes to 

N-demethylation of ketamine in humans, at clinically 

relevant concentrations, are highly desired. The research 

about modulation of CYP2C9 expression at gene level was 

needed. It was helpful to elucidate mechanism of ketamine 

pharmacokinetics and predict individual difference.

With ethical committee approval and informed 

consent, two hundred and three cases were chosen, who 

were picked up for hepatic partial excision under general 

anesthesia in the General Department of the General 

Hospital of Shenyang Command of PLA, the First 

Affiliated Hospital and Shengjing Affiliated Hospital of 

China Medical University from March, 2006 to March, 

2007. Human liver microsomes were also obtained from 

the cases mentioned above. Liver microsomes were 

prepared by the differential centrifugation and then stored 

at refrigerator( 70 ).Protein content of microsomes 

were measured with modified Lowry’s method. The 

change of ketamine concentration in an incubation 

mixture with human liver microsomes was determined 

by high performance liquid chromatography (HPLC), to 

calculate the rate constants of metabolism of ketamine. 

The correlation of these rate constants with rates of 

metabolism of CYP2C9 selective substrate tolbutamide, 

and the effect of CYP2C9 specific inhibitor sulfaphenazole 

on ketamine metabolism were examined. The mobile 

phase: acetonitrile: KH2PO4: triethylamine (40:60:0.02). 

The flow rate was 1ml/min. Fluorescence detection 

wavelength was 211nm.Two-milliliter venous blood was 

taken after anesthesia for DNA estration and genotyping. 

Genotyping was performed by multiplex polymerase 

chain reaction (PCR) and restriction enzyme digestion 

with NsiI. Two different groups were created according 

to genotype, wild-type and mutation-type. The content 

of P450 and activities of CYP2C9 were compared for the 

two groups. Compare the metabolic rates of ketamine in 

the two groups. Ketamine metabolism test in the hepatic 

microsomes was performed as that of mentioned above. 
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All PCR products were specific 170bp fragments. 

PCR products of CYP2C9 mutant type (CYP2C9*3) had 

one NSiI catalytic site, and was separated into 140bp 

and 30bp segments by enzymolysis. Therefore wild type 

had one segment 170bp, the mutant heterozygote had 

three segments 170bp, 140bp and 30bp, and the mutant 

homozygote had two segments 140bp and 30bp. In the 

two hundred and three cases, one hundred and ninety-

six cases belonged to wild type; seven cases belonged to 

mutation heterozygote and mutation homozygote was not 

detected. The range of content of P450 was 0.4-1.0nmol/

mg it fitted the demand of content of P450. For the group 

of wild type, the content of P450 was 0.76nmol/mg and 

for the other group, mutation group, was 0.81nmol/

mg. (P>0.05)  For the two groups (wild type group and 

mutation group), the metabolic rate of tobutamide was 

1.7nmol·min-1·mg-1 protein and 0.6nmol·min-1·mg-1 

protein respectively. (P<0.01) The metabolic rate of 

ketamine was 7.9nmol·min-1·mg-1 protein for the wild 

type group and 5.3 nmol·min-1·mg-1 protein for the 

mutation group. (P<0.05) The present study showed that 

CYP2C9 polymorphism had no effect on the content of 

P450 in human liver microsome. CYP2C9 polymorphism 

decreased activity of CYP2C9. CYP2C9 polymorphism 

had an effect on metabolism of ketamine in human liver 

microsomes. CYP2C9 polymorphism was an important 

genetic factor to produce individual differences of 

ketamine pharmacokinetics.

Key words: CYP2C9; gene polymorphism; ketamine; 

pharmacokinetics
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Role of GABAB receptors in spinal dorsal 
horn neurons in the development of diabetic 
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Background: Diabetic neuropathic pain(DNP) is a 

common clinical problem and remains difficult to treat 

with classic analgesics.  Most studies have focused on the 

changes of primary afferents in rats with DNP.  However, 

it remains poorly undersood as to whether GABAB 

receptors in spinal dorsal horn neurons is altered in DNP. 

We explored the role of GABAB receptors in spinal dorsal 

horn neurons in the development of DNP in this study.  

Methods: Rats with DNP were induced by single 

intraper i toneal in ject ion of s t reptozotocin(STZ, 

50mg/kg). Twenty-four rats with DNP(D group) were 

randomized into 3 groups according to 3,5,7weeks after 

STZ injection(D3,D5,D7,n=8 each group).  Similarly, 

as a control group, twenty-four normal rats (C group) 

were randomly assigned into 3 group who received the 

equal volume saline injection(C3,C5,C7 n=8 each group).  

Blood glucose level and paw withdraw threshold(PWT) 

were medsured at 3,5,7 weeks of STZ/Saline injection. 

We used immunohistochemistry and western blotting 

to detect GABAB receptors expression at 3,5,7 weeks of 

STZ/Saline injection.  The whole-cell voltage-clamp patch 

was used to record the glutamatergic mEPSCs of lamina 

II neurons and the baclofen(GABAB receptor agonist) 

effect only at 3 weeks after injection both two group(D3, 

C3group). 

Result: The mean blood glucose levels in rats of 



Laboratory and Clinical Investigation FAM 2011 Jul/Aug  Vol.18 Issue 4

 !""#$%&'()*+,'-#(./012345

Special Report 296 FAM 2011  Jul/Aug  Vol.18 Issue 4

 !      

D groups were siginificantly higher than that in rats 

of C groups, while values of PWT in D groups were 

significantly lower than that in rats of C groups.  In 

parallel and based on immunohistochemical semi-

quantification , 3 weeks after STZ injection, D3 group 

exhibited siginificant increase in GABAB1 receptor’s 

immunoreactivity in spinal dorsal horn compared with 

C3 group: 27.17±10.07 vs 83.33±12.42 , n=4, p<0.05, 

respectively, there was no siginificant difference in it 

among three(D3,D5,D7) groups; while values of GABAB1 

receptors derived from western blotting quantification 

were remarkable attenuation in D5 group compared 

w ith C5 control g roup: 3 .52±0.69 vs 2 .09±0.30 , 

n=4, p<0.05, respectively. The baseline frequency of 

glutamatergic mEPSCs was siginificant higher in diabetic 

D3 group(7.18±0.42Hz, n=12neurons) than in control 

rats of C3 group(4.06±0.35Hz, n=9neurons, p<0.05). 1-50 

uM baclofen dose dependently decreased the frequency 

but not the amplitude of mEPSCs both two groups, and 

caused a significantly greater decrease in the frequency of 

mEPSCs in the control(C3 group) than in diabetic rats(D3 

group).  

Conclusion: Reduced GABAB receptor’s sensitivity 

at glutematergic neurons in spinal dorsal horn increases 

glutamate neurotransmitter release, which may contribute 

to the development of diabetic neuropathic pain.

Key words: diabetic neuropathic pain;  spinal dorsal 

horn;  GABAB receptor;  mEPSCs;  glutematergic
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Sevof lurane-induced postcondit ioning have a 

cardioprotective effect and limit myocardial infarct size. 

The activation of the PI3-kinase-Akt- endothelial nitric 

oxide synthase (eNOS) signalling pathways in reperfusion 

following ischemia was found to play a key role in 

myocardial protection by ischaemic postconditioning. The 

aim of the present investigation was to evaluate whether 

sevoflurane -induced postconditioning is dependent on 

Akt-eNOS signalling. 

Using a model of regional myocardial ischaemia 

and reperfusion, Wistar rats were subjected to 30 min 

of regional myocardial ischaemia followed by 120 min 

of reperfusion. The rats were randomly assigned to 

one of the following five experimental groups: sham-

operated controls (S group,n=10); ischaemia and 

reperfusion controls (I/R group,n=10); sevoflurane(2.5%) 

p o s t c o n d i t i o n i n g ( S p o g r o u p , n = 1 0 ) ;  a  P I 3 K 

inhibitor, LY294002(0.3 mg kg(-1) i.v.) + sevoflurane 

( S p o + LY, n = 1 0 ) ; a n d 0 . 0 2 D M S O + s e vo f l u r a n e 

(Spo+DMSO,n=10). Myocardial injury was assessed by 

measuring the serum concentration of the MB fraction of 

creatine kinase (CK-MB), Lactate dehydrogenase (LDH) 

and Troponin I(CTnI). Infarct size was assessed by Evans 

blue and 2,3,5-triphenyl tetrazolium chloride staining.

Myocardial expression of Phosphorylation of Akt/total 

Akt and phosphorylated eNOS/total eNOS, a downstream 

target of PI3K. were assessed by western blotting. 

The levels of CK-MB,LDH and CTnI were decreased 

in Spo group compared with I/R group(801+/-78 U/L, 

724+/-79 U/L, 1.46+/- 0.76 ng/ml vs 957+/-69 U/L, 864+/-

55 U/L, 2.66+/- 1.00 ng/ml, P<0.05). Myocardial enzymes 

were increased significantly in Spo+ LY group compared 

with Spo group (949+/-58 U/L, 920+/-66 U/L, 3.54+/-0.80 

ng/ml,P<0.05).

Sevoflurane -induced postconditioning was seen as 

reduced infarct size compared with I/R group: 29.62+/-

3.34% and 50.26+/-4.80% respectively (P<0.05). LY294002 

abolished this cardioprotective effect with myocardial 

infarct size at 49.84+/-4.26% compared with Spo group 

(P<0.05). There were no differences in total Akt (t-Akt) 

and total eNOS. Akt and eNOS phosphorylation were 

increased after sevoflurane -induced postconditioning, but 

administration of LY294002 blocked this effect.

Our data demonstrate that sevoflurane-induced 

postconditioning protects the myocardium from ischaemia 

reperfusion injury could be partly through activation PI3-
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kinase-Akt-eNOS signalling pathways.

Ke y wo r d s : s e vo f l u r a n e ;  p o s tco n d i t i o n i n g ;  

myocardial ischemia reperfusion;  Akt-eNOS
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BACKGROUND : Isoflurane, a commonly used 

inhaled anesthetic, induces apoptosis by an unknown 

mechanism.  Therefore, we investigated the mechanism 

of cytotoxicity in rat pheochromocytoma neurosecretory 

cells (PC12). We wished to ascertain if The mechanism of 

this local toxicity is via endoplasmic reticulum (ER) stress 

response.

METHODS: PC12 cells  in vitro incubation with 

nerve growth factor (NGF) for 7 days.were treated 

with equivalent of 1 MAC of isoflurane for 12 h.MTT 

assay and flow cytometry were used to measure the 

cell viability and the rate of cells apoptosis at different 

times. .The expressions of caspase-12 were determined 

by immunohistochemistry.We also determined the 

effects of inositol 1,4,5-trisphosphate receptor (IP3R) 

(an intracellular Ca2+ channel in the ER) antagonist 

xestospongin C on isoflurane-induced cytotoxicity in 

PC12 cells.

RESULTS: soflurane at 1 MAC for 12 h induced 

cytotoxicity in PC12 cells, and also caused  the increase 

of apoptosis index (AI) and calcium concentration 

( Ca2+ i),  Isoflurane did not induce significant 

changes of mitochondiral membrane potential (MMP), 

but increased  The expression of caspase-12 protein. 

Xestospongin C significantly attenuated isoflurane 

cytotoxicity and inhibited the increase of apoptosis index 

(AI) , calcium concentration ( Ca2+ i) and expression 

of caspase-12 protein.

C O N C LU S I O N : I s o fl u r a n e a c t i v a t e s t h e E R 

membrane IP3 receptor, producing excessive calcium 

release and expression of caspase-12 protein , then 

triggering apoptosis. Isoflurane induces apoptosis via 

endoplasmic reticulum stress response in PC12 cells.
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Comparison study of the difference of 
sedation level between epileptic and non-
epileptic patients under general anesthesia 
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Background: BIS is widely used in clinical anesthesia 

to monitor the sedation level now.  BIS monitoring 

is based on the results of normal brain e lectr ical 

information processing. The epileptic patients always 

have had antiepileptic drugs for a long time before 

operation .It is reported that when BIS is used to monitor 

the sedation level of the epileptic patient there would be 

something abnormal1,2.However the systematic study 

about the credibility of BIS monitoring when it is used to 

monitor the sedation level of the epileptic is lacking. In 

our study ,we investigate the difference of sedation level

BIS between the epileptic and non-epileptic patients 

under general anesthesia with TCI of different target 

concentrations of propofol.

Methods:  Forty patients (ASA ~ ) undergoing 

elective surgery were divided into 2 Groups: Group 

epileptic (n=20) and Group non-epileptic (n=20).The 

patients were anesthetized with target-controlled infusion 

of propofol. The initial target plasma concentration of 

propofol (Cp) was set at 1μg/ml. When the target effect-

site concentration of propofol (Ce) had been equaled with 

the target plasma concentration of propofol for 5minutes, 
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the mean BIS values in the sixth minutes were recorded.

Then, the target plasma concentration was changed to 

2μg/ml. With the same method the mean BIS values 

were also recorded when the Ce=Cp=2μg/ml 3μg/ml

4μg/ml 5μg/ml.The correlation analysis of the different 

target concentration of propofol and BIS value is made. 

The spectral index (BIS) of the epileptic with that of 

non- epileptic patients under different propofol target 

concentration were compared.P<0.05 is considered that 

the difference has statistically significant.

Results: 1.The BIS values were significantly decreased 

as Cp increased[r:0.935(the epileptic group) vs 0.958(the 

non-epileptic group) P<0.01];2.At the same Cp and 

Ce BIS values were higher in group non-epileptic 

than in group epileptic. The difference was statistically 

insignificant. 

Conclusion:1. The BIS values were highly correlated 

with the target concentration of propofol. The BIS values can 

accurately reflect the actual level of consciousness of epileptic 

people under general anesthesia with TCI of propofol. 2. 

Under general anesthesia with TCI of propofol,the value 

of BIS between epilepsy and non-epilepsy patients has no 

significant difference, the requirement of propofol has 

no significantly difference between them under general 

anesthesia with TCI of propofol.

Key words: Epilepsy  Anesthesia level  Monitoring  

BIS  Propofol  TCI 

Reference

1.Sophie Hamada, MD, Pierre-Antoine Laloë, MD,et 

al. Seizure After Aortic Clamp Release: A BISpectral Index 

Pitfall. J Cardiothorac Vasc Anesth 2008;22(1):119-121

2.Chinzei M,Sawamura S,Hayashida M,et al Change 

in BISpectral index during epileptiform electrical activity 

under sevoflurane anesthesia in a patient with epilepsy. 

Anesth Analg 2004;98(6):1734-1736 

Heme oxygenase-1 fused to TAT-PTD 
transduces and alleviates ischemia/reperfusion 
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Heme oxygenase-1 (HO-1) is a stress-responsive 

enzyme that acts as the rate-limiting step in the catabolism 

of heme, yielding equimolar amounts of iron (Fe), 

biliverdin, and the gas carbon monoxide (CO).  HO-1 has 

been described as a protein capable of cytoprotection via 

antiinflammatory, antioxidant, antiapoptosis, maintenance 

of microcirculation. The aim of this study was to analyze 

whether the induction of HO-1 by protein transduction in 

ischemia and reperfused liver of SD rat could result in cell 

protection and improved in vivo functional performance 

of liver. 

  We produced the fusion protein TAT-PTD-HO-1 

and the model of liver ischemia/ reperfusion injury of SD 

rat. SD rats were given the purified TAT-HO-1 protein 

10mg/kg by tailvein injection 4 h before ischemia. 

The level of ALT, AST, SOD, MDA, MPO protein and 

tunel assay were measured, and the histopathology was 

investigated. 

We demonstrated that the fusion protein TAT-HO-1 

was highly efficient in transducing into the cultured 

PLC/PRF/5 cells and significantly inhibited TNF-a/CHX 

induced apoptosis. The TAT-HO-1 treated rat showed 

better liver function. Oxidative stress, inflammatory and 

apoptosis index were significantly reduced compared with 

IRI group and HO-1 group. And the TAT-HO-1 treated rat 

liver showed better histopathology. 

These results demonstrated that TAT-HO-1 protein 

pretreatment leads to attenuation of hepatic I/R injury 

through antiinflammatory, antioxidant, antiapoptosis. 

Thus, HO-1 induction by protein transduction would be a 

novel therapeutic strategy to combat hepatic I/R injury.

Ac k n o w l e d g e m e n t : Na t i o n a l Na t u re S c i e n ce 

Foundation of China 30672024

Keywords: Protein transduction domain; TAT; Heme 

oxygenase-1; reperfusion injury
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We present the case of a mother carrying a fetus of 37 weeks’ gestation with a cervical mass who underwent the Ex Utero Intrapartum Therapy (EXIT) 
procedure for fetal airway access. This discussion will focus on the anesthesia management issues and concerns to be contemplated before embarking on the 
care of a pregnant mother whose child may need surgery shortly before delivery to ensure neonatal survival.
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Anesthesia Management for One  Case of  Neonate Pharyngeal Wall Teratoma
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ICU

Objective^<����>�����������&����&���������L�%�&������%�$	*�&�����������#=��%��������&��	�
Methods^����������������������������>��&����������%����$���������	�$��*����������������%����"J���"�"��^""�?����"J�"�"�"�"!^�J��?��������������

sex diagnosis serum total calcium ��&����'������������������� albumin ������Y*�������������Z������&����������$���������	��$�	����������
Results^�"�*����������������Z����%�����$	*�&��&�������&����&���%�$	*�&��&�����Z��������
�"����'����������Z������>�����������Z������*�����������

serum total calcium level.There was no difference in age ��Y�������������������������,����Z���� �Z������*����&���� �������'������Y*������ �������Z����
��%%���������Z�����Z������*������%����*��������Z������������������*���'������&����&���%�$	*�&��&������%���*��� cardiovascular disease trauma nervous 
�	�������������������$������������Z���������'��"�"�'��"�"�'������'��"�"��

Conclusion: Hypocalcemia in ICU paitents were common. +��L�%�&������%�$	*�&��&�����Z������&���� albumin time expourse to sun. Incidence of 
hypocalcemia of sepsis was higher than other disease.

Key Words Hypocalcemia; Risk factors; ICU
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ICU
��"���������������������"���������Q���
�
���"������������
�
��	�<		�K��
�����
��<���
of Tertiary Hospitals in Hunan Province

Objective^�<$�������&���*��>������$��&����&����>������%��� ��*��>�����$��*��������������%�������������**�����$���*	�%���&����&��� ����*�����������,�����*��>��&�'�
by investigating the current application status of nutrition support for critical ill patients in ICU of tertiary hospitals of Hunan province and comparing with the 
Guidelines for the Provision and Assessment of Nutrition Support Therapy in the Adult Critically Ill Patients of 2009 (2009 Guidelines).  

Methods: Sectional survey is conducted among eight ICUs of eight tertiary hospitals in Hunan province. Investigation questionnaires are designed to 
collect patients’ information to set up a database . 

Results^� 
��� ������ �%� �
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glutamine.
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Ranking of Top 10 competitiveness enterprises in China medical devices industry during 2010-2011
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Standard value weighted of the financial data(70% weight) Standard value weighted of the survey data (30% weight)

                                                            Rankings of Top 10 competitiveness enterprises in the anesthesia and monitoring field of China medical devices industry during 2010-2011
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Note 1: (About revenues) Because some enterprises have lots of products in different fields, the revenues here refer to one enterprise’s sales revenues in China market in special sub-field of medical devices industry. 
             For example: the revenues in the list of the radiology field are the sales revenues of enterprises' radiation products in China market.
Note 2: (About net profit) The indicator refers to the net profit of one enterprise’s related products in a special sub-field. If the annual report didn’t show the related data, we will calculate it from the total profit rate and products contribution proportion of the enterprise.
Note 3: The other six indicators (net assets, return on total assets, return on net assets, revenues per employee, the average growth rate of revenues for the last three years, and the average growth rate of net profit for the last three years) refer to the related indicators data of overall performance published 
              by the enterprise. 
Note 4: The return on net assets has different definitions. In order to avoid the problem of the incomparable value of net income caused by the different income tax rate between listed companies and non-listed companies, we will definite the numerator as the total profit rather than the net profit, the formula 
             for calculating The return on net assets is: The return on net assets = Total profit / Net assets
Note 5: The monitoring data shows that if the competitiveness of enterprises comes mainly from the growth indicators (that is, the average growth rate of revenues for the last three years & the average growth rate of net profit for the last three years), the index of enterprises competitiveness is often unstable. 
             The main reason for this instability is that some enterprises with small original revenues base have rapidly increasing in sales revenues during the past 2 years, which makes the average growth rate of the past 3 years much higher than the industry average level. An extremely high index may cause 
             the enterprises’ overall competitiveness standard value of fundamental data improved significantly. But in the future 2 or 3 years, with the growth rate of sales revenues remaining average and other index without rapid increase, the monitoring data will fall. To avoid unfair competition due to this problem,
             we make some viable improvement by setting the indicator of growth index (the average growth rate of revenues and net profits for the last 3 years)into the limitation of [1,-1]. With the consistency of statistical test, the overdone impact on overall standard value of fundamental data by the abnormal data 
             of growth index can be eliminated.
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                                                         Rankings of Top 10 competitiveness enterprises in the radiology field of China medical devices industry during 2010-2011
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Note 1: (About revenues) Because some enterprises have lots of products in different fields, the revenues here refer to one enterprise’s sales revenues in China market in special sub-field of medical devices industry. 
             For example: the revenues in the list of the radiology field are the sales revenues of enterprises' radiation products in China market.
Note 2: (About net profit) The indicator refers to the net profit of one enterprise’s related products in a special sub-field. If the annual report didn’t show the related data, we will calculate it from the total profit rate and products contribution proportion of the enterprise.
Note 3: The other six indicators (net assets, return on total assets, return on net assets, revenues per employee, the average growth rate of revenues for the last three years, and the average growth rate of net profit for the last three years) refer to the related indicators data of overall performance published 
              by the enterprise. 
Note 4: The return on net assets has different definitions. In order to avoid the problem of the incomparable value of net income caused by the different income tax rate between listed companies and non-listed companies, we will definite the numerator as the total profit rather than the net profit, the formula 
             for calculating The return on net assets is: The return on net assets = Total profit / Net assets
Note 5: The monitoring data shows that if the competitiveness of enterprises comes mainly from the growth indicators (that is, the average growth rate of revenues for the last three years & the average growth rate of net profit for the last three years), the index of enterprises competitiveness is often unstable. 
             The main reason for this instability is that some enterprises with small original revenues base have rapidly increasing in sales revenues during the past 2 years, which makes the average growth rate of the past 3 years much higher than the industry average level. An extremely high index may cause 
             the enterprises’ overall competitiveness standard value of fundamental data improved significantly. But in the future 2 or 3 years, with the growth rate of sales revenues remaining average and other index without rapid increase, the monitoring data will fall. To avoid unfair competition due to this problem,
             we make some viable improvement by setting the indicator of growth index (the average growth rate of revenues and net profits for the last 3 years)into the limitation of [1,-1]. With the consistency of statistical test, the overdone impact on overall standard value of fundamental data by the abnormal data 
             of growth index can be eliminated.
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 Rankings of Top 10 competitiveness enterprises in the ultrasound field of China medical devices industry during 2010-2011
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Note 1: (About revenues) Because some enterprises have lots of products in different fields, the revenues here refer to one enterprise’s sales revenues in China market in special sub-field of medical devices industry. 
             For example: the revenues in the list of the radiology field are the sales revenues of enterprises' radiation products in China market.
Note 2: (About net profit) The indicator refers to the net profit of one enterprise’s related products in a special sub-field. If the annual report didn’t show the related data, we will calculate it from the total profit rate and products contribution proportion of the enterprise.
Note 3: The other six indicators (net assets, return on total assets, return on net assets, revenues per employee, the average growth rate of revenues for the last three years, and the average growth rate of net profit for the last three years) refer to the related indicators data of overall performance published 
              by the enterprise. 
Note 4: The return on net assets has different definitions. In order to avoid the problem of the incomparable value of net income caused by the different income tax rate between listed companies and non-listed companies, we will definite the numerator as the total profit rather than the net profit, the formula 
             for calculating The return on net assets is: The return on net assets = Total profit / Net assets
Note 5: The monitoring data shows that if the competitiveness of enterprises comes mainly from the growth indicators (that is, the average growth rate of revenues for the last three years & the average growth rate of net profit for the last three years), the index of enterprises competitiveness is often unstable. 
             The main reason for this instability is that some enterprises with small original revenues base have rapidly increasing in sales revenues during the past 2 years, which makes the average growth rate of the past 3 years much higher than the industry average level. An extremely high index may cause 
             the enterprises’ overall competitiveness standard value of fundamental data improved significantly. But in the future 2 or 3 years, with the growth rate of sales revenues remaining average and other index without rapid increase, the monitoring data will fall. To avoid unfair competition due to this problem,
             we make some viable improvement by setting the indicator of growth index (the average growth rate of revenues and net profits for the last 3 years)into the limitation of [1,-1]. With the consistency of statistical test, the overdone impact on overall standard value of fundamental data by the abnormal data 
             of growth index can be eliminated.
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Rankings of Top 10 competitiveness enterprises in the laboratory medicine field of China medical devices industry during 2010-2011
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Note 1: (About revenues) Because some enterprises have lots of products in different fields, the revenues here refer to one enterprise’s sales revenues in China market in special sub-field of medical devices industry. 
             For example: the revenues in the list of the radiology field are the sales revenues of enterprises' radiation products in China market.
Note 2: (About net profit) The indicator refers to the net profit of one enterprise’s related products in a special sub-field. If the annual report didn’t show the related data, we will calculate it from the total profit rate and products contribution proportion of the enterprise.
Note 3: The other six indicators (net assets, return on total assets, return on net assets, revenues per employee, the average growth rate of revenues for the last three years, and the average growth rate of net profit for the last three years) refer to the related indicators data of overall performance published 
              by the enterprise. 
Note 4: The return on net assets has different definitions. In order to avoid the problem of the incomparable value of net income caused by the different income tax rate between listed companies and non-listed companies, we will definite the numerator as the total profit rather than the net profit, the formula 
             for calculating The return on net assets is: The return on net assets = Total profit / Net assets
Note 5: The monitoring data shows that if the competitiveness of enterprises comes mainly from the growth indicators (that is, the average growth rate of revenues for the last three years & the average growth rate of net profit for the last three years), the index of enterprises competitiveness is often unstable. 
             The main reason for this instability is that some enterprises with small original revenues base have rapidly increasing in sales revenues during the past 2 years, which makes the average growth rate of the past 3 years much higher than the industry average level. An extremely high index may cause 
             the enterprises’ overall competitiveness standard value of fundamental data improved significantly. But in the future 2 or 3 years, with the growth rate of sales revenues remaining average and other index without rapid increase, the monitoring data will fall. To avoid unfair competition due to this problem,
             we make some viable improvement by setting the indicator of growth index (the average growth rate of revenues and net profits for the last 3 years)into the limitation of [1,-1]. With the consistency of statistical test, the overdone impact on overall standard value of fundamental data by the abnormal data 
             of growth index can be eliminated.
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