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ABSTRACT KEYWORDS
To investigate whether sufentanil pre-dosage induces protection aganist Sufentanil;
acute focal cerebral ischemia-reper fusion injury in rats. MethodyForty Cerebral ischemia-reper fusion
male SD rats were randomly div -ided into four groups with 10 rats each. injury.

Before establishing animal model, the rats were intraperitoneally injected
sufentanil 3p g/ kg(group S1), 6 1 o/ kg (group S2), 9 u of kg (group S3) or
no rmal saling(group C). At 30 min after injection, all rats subjected to the
right middle cerebral artery occlusion(MCAOQ) for 120 min, which was
followed by reperfusion. The neurolo-gical deficit scores(NDS) were
evaluated at 24 h after reperfusion. Infarct volume, as a percentage of
volume at normal cerebral hemisphere, was determined by TTC staining.
Results: At 24 h after reperfusion, the NDSwas higher and infarct volume
waslessin group Sl than thosein groups of S2, S3 and C(P< 0.05). There
were no significant differencesin NDS and infarct volume among groups
of S2, S3 and C. Conclusion:Sufentanil preconditioning can protect rat
brain against ischemia-reperfusioninjury.
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INTRODUCTION decrease cerebral ischemicinjuries. Sufentanil isanew

typeu opiatereceptor agoni<t. Itiswiddy usedinclini-

Therateof death and disability of cerebral trauma
and cerebrovascular misadventureishight¥. It hasa
strongimpact on the health and life quality of human
beings. Although thereare many intervening measures
such ashypothermiatherapy, glutamate receptor retar-
dant which hasthe neuroprotective effect etc.l, there
isalack of safe and effective drugs and methods to

cal anesthesiafor itsunigue and outstanding merits.
Researches on animal s show that sufentanil can smu-
late the effect of ischemic preconditioning and induce
the generation of myocardial ischemiaendurance®.
Thereisno literature report on the cerebral protection
effect of sufentanil preconditioning. Therefore, thisre-
searchisconducted to observewhether sufentanil pre-
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conditioning hasthecerebra protection effect through
rat modelsof focal cerebrd ischemia

MATERIALSAND METHODS

Experimental animalsand grouping

40 male Sprague- Dawley rats (provided by Ani-
mal Experiment Center of Medica School of Yangtze
University) withweight in 400+20g. The using of ani-
malsisinlinewith conservation regul ationsfor conser-
vation regulations. These rats are divided into four
groups at random: separately inject 3u g/ kg (group
S1), 6 n o/ kg (group S2), 9 n g/ kg (group S3) of
sufentanil and norma sdineof equivalent amount tothe
control group (group C) through intraperitoneal injec-
tion 30minbeforeischemiamolding. All animdsarefad-
ingfor 12 hours before operation, but they arefreefor
drinking.

Modeling of focal cerebral ischemia

30min after intraperitoned injection, formmiddle
cerebra arteria occluson (MCAOQO) onright internal
carotids of al ratsby nylon suture method. After ani-
mal's are anaesthetized, cut from the middle neck to
exposetheright arteriacarotiscommunis, external ca-
rotid artery and internal carotid; ligatearteriacarotis
communisand externd carotid artery; cut aincision at
the lower part of the arteria carotis communis, put a
nylonwirewhichisfired to obtuse by aa cohol burner
17-18mmintotheinternd carotid until dight resstance
isfelt. Draw out thenylonwire 120min after occlusion.
Perfuse again after recovering.

Observational indexes

Animal recovery and neurologica dysfunction as-
sessment (NDS):after anima sarerecovered from an-
esthesia, put them back to cagesfor free eating and
drinking. 24hoursafter reperfuson of cerebrd ischemia,
observerswho are blind to the grouping shall assess
and record the neurol ogical dysfunction score(NDS)
by referring to the Garciascoring method, namely the
6-grade scoring method: grade 1, spontaneousactivity
(O-3 scores); grade 2, symmetrical limb activity (0-3
scores); grade 3, fore limb stretching situation (0-3
scores); grade4, climbing Situation (1-3 scores); grade
5, noumend body reaction (1-3 scores); grade 6, whis-

ker reaction (1-3 scores). Score for each rate is the
total of the above scores. Rat with 3 scoresto thelow-
est and 18 scoresto thehighestisnormal.

TTC staining and cer ebral infar ction focus mea-
surement

TheNDSiscompleted 24 hoursafter reperfusion.
Cut heads of deeply anaesthetized animals. Take out
bransof raisrapidly. Put theminthebrineicefor 10min.
Cut the corona planeinto thick brain slices of 2mm,
put them into 2% TTC solution rapidly for 30min of
ganing, thenfix themwith 10%formalin solution. Take
photosof thesebrain diceswithadigital camera(Sony,
T700) and input these photosinto the computer. Then
usetheimage process ng software (Adobe Photoshop
¢s8.0) to computethevolume percent of cerebral inf-
arction (the pink areaisnormal brain tissue and the
whiteareaisinfarct), namely the percent of infarct fo-
cusintheoppositenormal cerebral hemisphere.

Satisticanalysis

Data are analyzed by the SPSS 13.1 statistical
analysissoftware. M easurement dataare presented by
mean+ standard deviation ( x +s). One-way analysis
of varianceis adopted for the cerebral infarction vol-
ume percent. NDS isrepresented by median (scope)
and tested by Mann-Whitney U.

RESULTS

NDS scoring 24 hours after reperfusion of four
groups of rats, the NDS score of group S1 is appar-
ently higher than that of group S2, S3and C (P<0.
05). Thereisno statistical significancein differences
among group S2, S3and C (TABLE 1).

TABLE 1: NDS24 hoursafter reperfusion of four groupsof
rats

Groups number of elements NDS (score)
S1 10 12(9~14)
s2 10 10( 8~ 12)*
s3 10 9( 7~ 10)*
C 10 9o( 7~ 11)*

Compared with group S1, *P< 0.05
Cerebral infar ction volume per cent
24 hours after reperfusion of four groups of rats,
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the cerebral infarction volume percent of group S1is
apparently lower than that of group S2, S3and C (P<
0.05). Thereisno statistical sgnificanceindifferences
among group S2, S3and C (TABLE 2).

TABLE 2: Cerebral infarction volumeper cent 24 hour safter
reperfusion of four groupsof rats(%, X +s)

Number of Cerebral infarction volume
Groups
elements per cent
S1 10 32.7+5.30
S2 10 45.90+4.69”
S3 10 43.90+1.47>
C 10 52.50+2.414
Compared with group S1, AP< 0.05
DISCUSSION

3ug/kg, 6pg/kg and 9ug/kg sufentanil pre-admin-
istrationis sel ected to observeitsinfluenceonthetran-
sient ischemic attack on rat, the resultsindicate that
3Lg.Ik pre-administration can reduce the volume of
cerebrd infarction of rat caused by MCAO.

Opioid agonistisacommon drug used in anesthe-
saand anagesa Thepreviousresearcheshave shown
that morphine can generate preconditioning effect and
reducetheischemicinjury of myocardium and brain*
6l

For along haf-lifeperiod of morphine, itistill un-
clear whether thisprotectionroleisfromitsdirect ac-
tion or the preconditioning protection effect triggered
by it®. There have been previous researches showing
that the preconditioning of both fentanyl and sufentanil
hasaroleof myocardid protection. Currently, thevari-
ousknown opioid receptorsinclude, 8, k and ORL1.
o opioid receptor playsakey rolein neuroprotection.
Themechanism of both hypoxic preconditioning® and
low frequency € ectro-acupuncture preconditioning®
cerebra protectionroleisrelated witho opioid recep-
tor. In recent years, the role of k opioid receptor in
preconditioning hasa so been attached attentionto. In
rats and marmosets, k agonist Enadolin (C1977) can
reduce the glutamic acid rel eased by neuron under 4-
aminopyridineexcitement and relievethe cerebral in-
jury mediated by excitatory amino acid™.

Sufentanil isaspecific p opioid receptor agonist.

There has been research™ finding that the precondi-
tioning of another p opioid receptor agonist fentanyl
adsohasaprotectionroletothefocd cerebrd ischemia
reperfusioninjury of rates. The specificmechanismon
the previousadministration of fentanyl to cerebrd is-
chemiareperfusioninjury isstill unclear. GarcaFuster
et al.[*¥found that opioid drugs could inhibit Fas-re-
lated death domain protein, so as to promote anti-
apoptosis. Theregulation of anti-apoptosisapproach
might be one of themechanismsfor previousadminis-
tration protection role of sufentani. Asthe organ pro-
tection induced by sufentani preconditioning has uni-
versdity (heart and brain etc.), sufentani hasasignifi-
cant gpplication prospect clinicaly. For example, when
cardiovascular and cerebrovascul ar disease patients
need surgical operation, sufentani can be selected as
thenarcotic. In addition to thefunction of anesthesia
and analgesia, sufentani can aso relievethe positiona
cerebral and myocardial ischemicinjuries. Inaword,
theexperiment demonstratesthat 3ug/kg sufentani can
asoimprovethe neurological deficitsof ratsand the
infarct Ssizeissmadl, having aprotection significanceto
cerebral ischemiareperfusoninjury.
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