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5 min(T;). #HJEFHARFEEZE 5 min(Ts)2 28 % 4 49-F 39 3) A& (mean arterial pressure, MAP). &% (heart rate, HR), 70k
BEE A1 (To)s BIG S ARFAWT B (T,). B IRFE N (T,). BilJE 2 W(Te). HidE 6 h(T,). Hil/E 24 h(Te)dhIE 49
A Ak, AR E IR 08 S100 & & 49 P LA (beta isoform of S100 protein in astrocytes, S100B & & ). At 3K 5L E
F -a(tumor necrosis factor-o, TNF- o). A =& (malondialdehyde, MDA)K-F. £55R 2 4818 MAP. HR ¥ £ % L4t 5 &
L, BB MKW E 2 4% & S100B & & . TNF-o #= MDA & JE 4 KA KRB A2 E I 5 (P<0.05), {2t ABAE T,
Te~Ts B 69 REAKT 3T B L1(P<0.05). 4518 b AB st sk o - BB 200 BA — 2 ARPAE A, EAH 5374 £ R R
Fa EAC LB H K.
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Protective Effect of Sevoflurane on Cerebral Ischemia-reperfusion Injury in Patients Undergoing
Intracranial Aneurysm Clipping

WU You, HAN Xuechang, XING Qunzhi*, LI Yu, DONG Xu, ZHANG Yajie, YAN Xiangbiao(The First Affiliated
Hospital and College of Clinical Medicine of Henan University of Science and Technology, Luoyang 471003, China)

ABSTRACT: OBJECTIVE To explore the effect and its potential mechanism of sevoflurane on cerebral ischemia-reperfusion
injury before and after parent artery occlusion during clipping of intracranial aneurysm. METHODS  Sixty patients undergoing
clipping of intracranial aneurysm were selected and randomly divided into sevoflurane group and control group. Control group
adopted venous anesthesia alone, while sevoflurane group had inhaled 2% sevoflurane for 30 min before parent artery occlusion
and after patency of parent artery based on venous anesthesia, respectively. The mean arterial pressure(MAP) and heart rate(HR)
in both groups before parent artery occlusion(T;), 5 min after parent artery occlusion(T;), and 5 min after patency of parent
artery(Ts) were recorded. Moreover, the jugular venous blood was collected from patients in both groups before anesthesia
induction(Ty), at the time of parent artery occlusion(T,), at the time of patency of parent artery(T,), 2 h after patency(Ts), 6 h
after patency(T;), and 24 h after patency(Tg) to detect the beta isoform of S100 protein in astrocytes(S100f8 protein), tumor
necrosis factor-o(TNF-a) and malondialdehyde(MDA) levels. RESULTS Differences of MAP and HR between two groups
were not statistically. After parent artery occlusion, the S100p protein, TNF-a and MDA concentrations in both groups were
elevated to various degrees compared with those before surgery(P<0.05); while those concentrations in sevoflurane group were
lower than those in control group at T, and Ts—Tg(P<0.05). CONCLUSION Sevoflurane shows certain protection on cerebral
ischemia-reperfusion injury, and its mechanism may be related to the suppression of excessive inflammatory response and
oxidative stress response.

KEYWORDS: sevoflurane; ischemia-reperfusion injury; brain protection; inflammatory; oxidative stress
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K FEAR LR BEAC B Gy st , R B R
JREZ RS F S, LI 60 HI1E 2017 4F 3 H—
2018 4F 6 H T B B OR 7 55 — B BE e £ 30147
Fil N B JikRg e PR B s 55 28 i, e 32 #,
R 35~70 % . KRNy 2 H BRI
XPREZH, RE4H 30 B,

PINBRHE: OCT ML BUR BE I3 RE 1LE it
2PN B kR s @Hunt-Hess 77 2% 0~112%; ®
% B B B X T P 2 (American  Society of
Anesthesiologists, ASA)7;2 [ ~11 2.

Hebrbri: OB ARG HMERE; @
KRR B8 . BLERE, BN QMR Z4id
el O EZAR T .

BRARUE: OARFREBEIRENIKE; @R
o A B kR AR . R b B B ML
WL R .

1.2 BRI JTIE

ANZEEINC AL TERIIL AR
Fioi FEL XA Fi6 25 (bispectral index, BIS), {T88a8)/k
FREBEWNE. RAT4E T HER IS BT F )
0.5mg, BKIAME 0.05 mgkg ', POEANK, 4
WHRER. 2 HEIFTIEME: &35 KJE
0.4~0.6 ug-kg ™' M AREEREA Hh 7 % 0.2 mg-kg ™
PHVAmY 1.5~2.0 mg-kg '« S8R E IR, AR
Bl, Bt AR E 2 Lomin™', #1S& 6~8 mL-kg ™',
WA 2 A4 B 12~14 IR, BEULEL(T @ B)=1 : 2.
FBREATHNFIKFREE . 2 HIYFFSEEAN
My 4~6 mg-kg ' -h™ H#ZF AR 0.1~0.3 pg-kg ™ -min ',
FEV) K TF S T R ORI I8 n &7 25 K 8
10~20 pg , 18 it > i BROFT O E B 0.1~
0.2 mg-kg "-h™'. R ZE 7E 4R B ik BEL I R B K
I8 2 K P38 5 55N 2% L3 F 30 min, [F )80
DK BRI 24 F B R AR IR R, YEFE
W R — S A B 43 & (partial pressure of carbon
dioxide in the end of breath, PyrCO,)7E 30~
35 mmHg; VRIS E KI5 W KB, 4E+F BIS
HAE 40~55.

1.3 WEHRIR

0 37 S8 B B K SELT AT (Ty) 28098 50 ik LIk
J& 5 min(T;) #FIFZNIKFIEG 5 min(Ts) 34350
R E AR R 2% 2019 4 7 H 55 36 4555 13 ]

Jik H (mean arterial pressure, MAP). /> % (heart rate,
HR), FFAERREE 5 AT (To) %08 30 Ik BE BT (T2)
HOR S K B N (T FEJE 2 W(Te). HEJE
6 h(T;) i 5 24 h(Tg)h U 3 (150 Py i ik I,
SR FH i 10 A 2 vE R B2 T R B Al . S100 2 11 B
MV (beta isoform of S100 protein in astrocytes,
S100B % H ). M & 45 B8 K - -a(tumor necrosis
factor-o, TNF-a)7K>F, BiARE b 22 FRyE A T —
[ (malondialdehyde, MDA)7/K¥,
1.4 Gttt

2] SPSS 20.0 ZE it B AF#EAT AL B, H Bk
KA /RS, HEZRL X s £oR, ARESR
H ¢ ke, ZH N EEBOR AT B RN E T 2 0 4
P<0.05 NZEFH G E o
2 R
2.1 HIBR N R 1E L

CREBALAT 3 49 R R AT BELIKT B B K
1 B E AR S KR AR XA 2 i R R
PRSI sk, 2 0 B E R PO, 1 418
FHIEEMME . ERBIBRANBUGE, LB
AN 26 5], X HRH BRI 25 Hil.
2.2 REEHLE

2 MR ENES . R BRI Bk BE B[]
TR A5 BRI B 2 7 e g it 2 m . &R
W 1.
R1 2ARHE - BMEALER

Tab. 1
groups of patients

Comparison of general conditions between two

MAl Tkl FE/®

R 50 K FELLT %ﬁi@/%@wﬁ

i} 8] /min
18.7+4.1

LHEEEA  12/14
X R AH 10/15

53.74£9.3 242.5+29.6 4

52.4+8.6 19.3+3.7 247.9+26.1 5

2.3 [RI[E] s L B0 7 2 L

LRBFAL) MAP. HR A8 (k38 5 % 2 A
[, H 2 4108 MAP. HR MZR LG iH#E L.
SR WK 2.

®2 24KEHFTFEM R MAP. HR b
Tab. 2 Comparison of MAP and HR between two groups at
different time points

etz Al Bl T Ts Ts
LB 26 782445  80.7+4.6  82.4%3.7
MAP/mmHg
SR 25 825469 812454  83.9+6.1
. LHEBLAL 26 70.1£5.3  70.6£6.5  74.4+6.4
HR/IK/ 5y
SR 25 72.6£5.7 702459  73.3+6.7
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[y L8 7 N | ¥ i A =t o N (19 = R A L SN
XoF P P o A8 AU e s e N S AR 2 A S, A
P& T AN BRI . AREF R R BN, K
I8 20 Fik BEL 07 i B2 48988 20 Fik e = im G i, 2 41
[i] MAP. HR MZER LG HE L. BEEMN
BN K AR TE AR Z S B AR F, R rh 55 ZE A 1
Pl MAP,  FFORFRF 205 0 BRI IR 5 A0 ML IR 3)) 70 2
FaE o ABEFTAE SRR, UK 0l Ak 38R 5 Ak 22
NV AT YN T T E RS A

B 15 AR E

FEl P9 40 K 2 9T U S - R0 IK B 0% el i i
- FEE SR O) . A B I o I - PR AR
ATALERAN S AL B 2 FhOTvE. Hd, GHREE AL
HREOS 5 SN 52 o (RIS, 38 ] 580 S
RER A, TIREBETRET, BRALRRG, K
R ERT . AET R R, LRE R A
A A DR BRI 2H 2Rt AR AN B IORT S ORE S B, PR
AR e I - P e A D . B S I R R L, 5
Bl U TRUAL BE B AR EE LS, BRS 2 RRORVE
X O JULR AL - P VE B A B R A VR FH B . AL,
AHIF TR - Rk FAL B RN JE AR EE 2 RO IRSE G
T8 7 R B Rk BEL W AT S 0988 B bk P E S A RN
30 min LR EEEEAT A OCER AT . A AT S,
S100B & 1 4 FH Sk VP4l fidi 2H 23 /2 75 52 45 % 3 ™
FEREEL), TNF-o 18 4O RS AR Eh A T, 56k
i G R P 353 S A A A RO, S 4k, MDA
YRR E 5 T A I AN D g B I8 1 I I
SEAALFEYD, VR IR BT SRR R AR bR
BT UL, B 58385 % ifiL i H S100B & H  TNF-a &
MDA HEAT R, PR 78 Fo Rk Xof i e 1f -2 v 4
(4 5% KAL) o

IEHEDL R, S100B & [ 3 ZAAE T IR B 40 i
H, I S100B A S &R, MIHLA R
B, K& S100B & 38 il U 14 152 Jo 448 it 0 - fii
B B EE N R, IR S100B 2 [k
EERM. @R kM, LHERETETSS 2
L) 9 2 e I o A 5 B A7, AT AR U8 T4
i i 15 R I A B 1 A B SR U AT AT 4 R
N, BRIM-FEHEVE S 2 41 S100B & A K B B AR i
B 2 T 51 (P<0.05), {H -G HUEEZE AR T % R 2H . (Rt
AT 45 HE 3 B A - T U 53 A P 2HL 7

F=3 24 BFFFEA A SI00p & E . TNF-o X MDA RE LB (X +s)

Tab.3 Comparison of S100f protein, TNF-a and MDA concentrations between two groups at different time points(x £ )

it 4151 Bil% To T, T, Ts T, Ts
S100B/ug L™ LRk A 26 0.28+0.05 0.30+0.07 0.39+0.09"? 0.65+0.12"2 0.99£0.17"2  0.44+0.07"?
X} 2 25 0.29+0.06 0.31+0.07 0.48+0.12" 0.82+0.16" 1.14+0.18" 0.53+0.10"
TNF-o/ng L™ LRk A 26 17.9843.64 21.51+5.86 41.90+8.36"Y  70.68+10.139?  86.72+14.21"2  43.15+9.16"?
X} 2 25 18.54+4.32 22.49+5.23 50.71+10.43"  87.22+13.93"  103.31£15.72"  55.87+10.40"
MDA/nmol-mL™" 4 k4L 26 5.71%0.86 5.90+1.03 6.63£0.94" 7.74+0.98"2 8.45£1.06"2  6.51+0.77"?
pay R 25 5.804+0.95 5.96+0.98 7.64+1.02" 8.95+1.19" 9.64+1.07" 7.37+0.84"

T SR Ty b, VP<0.05; 5xt AR A A b, 2P<0.05,

Note: Compared with Ty of the same group, P <0.05; compared with control group at the same time point, 2P<0.05.
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