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1.1 Zezh¥ 2 RER R E SR s o i
HE 120 HE# R 19 ~ 21 A~ 4Rl 300 ~ 350 g 1y
WP Wistar K. REEMFFEAT 12 h 25 &, B Rk
Ko ARSI TR O L BB R ) SC e (e 2
BLattifE.
1.2 20N EZETFKRIMERHEL
K3 % G L Z RS M ENE 2 FFAR G, M
DR B A= A AR RO FL Lo 28 1 4 AP IRAS , 3%
FERFIRAIL, IFAT e h Dk 2 A8 o I 20 O A rh 42
T VU U Ta) 2R A s 2 B K RO I, SR FE A5 4L S
MRtk s Bk, A 25 LR 5 46 5 19 ST-T BLReAIS 1/2
DL b GRS R B LS L 19 2% A6 38 45 4L 30 min
Je BRI A0 BLAGH I, e o P8 3 30 2 P 3 s o0
AR B0 WU U R B E - P T 120 min
J5, # KRS, Il &b KB 75 M J 5 )
2 ARJEHT 3 KT UANLAES T HEMEC0. 5 mg/kg)
FSL AL 100 mg/kg) o /NEHHIIFIRALIE A 5% [
ISR 2 F] (IS A 638) o
1.3 54 HRBEPVUECTFRIERENL N 4 A BRTFAR
2 K RAE 2SR Sk 2R 2 AN 25 4L, O LG i P
TR KRR B O LB Il P AR AR 4, B
G2 - AU IR I P AR A 2 (1) Bl I, KRR
A 2% Lk, B RFRLE 2 h, %5 d, [RIET
SR R, S5 R e AT AE O LI L PR TR 2 A
fifh b, R BRI TE ST 50 pe/kg JFRJE.2 pg/(kg *
min) KR ELERE 1 h, %225 d.
1.4 FTAZRN G705 4 RS 8 J& N H
KA B IS A BRI DI R - S 53 M2 > By
BOFICAZ BB S0 TF AR TR AR K B Tk R E
FRAER) B lR) , LR T8 5038 B A BT . 7 2] B Beixc it Ay
1 JEI B ], #AE N D3RR R A BRUIAT ) b B AN [] 7
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TG FHRITIE FoKF & B IR] . 248 [m] 5y kb
PR JF R BT A S & ARt TE] , B A e A2 iR -
1.5 KRINARIRAI MR 2B KI5 454
17 2F S5 58 U, i 20 R B ) s RO B 10 11,
LIS 2% S L % (50 mg/kg) HEATRREE IS
XPRERAT O 28 ), B H O B 3 ml IfiL, I ¥ T
PUBEF LG P R Ao A I ; R 1 5 B 4 R BRI Sk A
B, I3 20 T oK LA R IOR BRI 20 21

1.5.1 %8 ELISA 2 foie F X A F 0943
1.5.2 )8 TUNEL %l Kk 25 D Ab 2 7 20 o 8 =
e 740 FEOLEF T BEMLIERUE AN Y R S A
ASTE) A DX 3, S5 A DX s 0 T 22 00 B 220 4
BOATER T ML T S P2 oT BECE S H L BCS AR
[) DX 3 1) - P AR TR T HE E

1.5.3 RAAXMBAN T H LAb 2765 8%
B8 FRF 4100 g KU E 44U A ik B2
1 x10° /ml B B 41 B TR B 9, I AR S 5 e b
BRSO E 5 min, FH] Epies2XL 1T A7 2
9 A SRS U VB A Y 0 D't i B, A YU Vg T i 28 5 1Y) 1
T2 J38 45 B - 8 IR BT A I K B S b 28T
J 5T A5 25 - 7K F

1.5.4 JCH &Rz En il LAb 2 UMM P EE
e R A K -F R FHPDEOCERE X K BRI S 200
JLSE LR ARiE AT JCA Y, = A
oS FAR SR o5 3 TR NS SR ) ot 3 TR LN ) o
JE 33 6T b s IR A AR F) B 7 17 o

1.6 Zit= 4 %] SPSS 19. 0 4¢3t %4 %) if
FEARATE T W AL BT, T3 BB R H «
+s B RN 45 4 22 8 1 45 5 1 22 7 S R R
K25 22500, AR 25 A et 3, PR FH AL T)
P LA LSD k6. P <0.05 A2 R A G245
o

2 HR

2.1 JBEKKXFTIRWELE 74 HME8H, 5

BF AL L, Hofh = 20K B ST VAR B A 12 %
PRIAHEA (P <0.001) o 500 LS i P 1 A5 0 24
AR E , B SRR AN 25 K e 2 K B2 20 i IR Ang 42
RIS ( P <0.001) o WL 1,

2.2 ZHHMBFRERFHKELRE REH4
JERNES 8 I K i VEGF & i 45 4 (a1 34125 5 A
Geitera (P <0.05) , Horp e F AR R IKIK P
(AT A T Y| 7 3 (I SR B ey - iV A NS o o iS4 R NI PA
KICH X FIFRKIE 4, & kg 2k KT,
ZEFAGEE (P <0.05) o HHLEAR)E 4 JAH
55 8 JE By ) LA B F & 4 Ry 2 R A St
SR (P <0.05) , HoArr JUL i i 7 4 4 R 4
K f , i A At = 4, SRR e b
HRFAKT-THR, ZRAGI2HE (P <0.05) .
K4 TNF-o & B fE R R ILAB. W3 2.
2.3 FHABIHZTHEATHEREERE OG0
FEERIR F ARG 24 ha4.8 Ji KBRS0 20T
BT IRERAT- R B S TRFARA, Z5RAES%
AR (P <0.05) 5 25 B[R] Bt b 38Uk 2 Y g v T
AR, 7R K B S b 28 50 R T e 0l P 0 47 =
FOR TG 2 A R A (A5 0 T A0 LR IfL
THRE B A T A 56 8 W)L Sk 2 v B ph 28
TCIRT-RMA TR R T T AR YL, 2 5 K512
B LB SRR JE LM HE L At ] BE gl 220 I
TRSRHTIEHES LRIT#E L. ik 3.4.
24 ZFABDHETHRATEFSELR O
ULt L PR Y A 78 2 A R VA o 8 s A L PN S T
FTHTFARIG 24 h4 J5.8 B & THRTFARY, 2
A G FREX(P<0.05) ; SERFARHLE, &0
Vi) 5 9 ik 2L VA 5 A1 26 0 40 G P 465 1 e A
T PR R B AR A0 S A B P S AR A, H R
F14) o5 P 115 200 PN 65 28 205 0 JUL AR PR T A R 24
FU A T RAAIR Vg 5 4o 22 0 40 L P9 45 8 1 B i AR S
8 JEBF SBFARA /i, 25 LG L 55
KIC 5L REBELLA L, 450 Bepp 405 8 15 =

F1 4AKRRFESNERBIIZITERBOLR(n=10,x )

iH MFARA O IS L P78 A R 2] L k2 SRR el F1H P{A
2 VR RI
$a 65.9 £6.2 173.2 +5.9" 142.6 +8.5" #4 157.4+7.1%4 1 387.038 <0.001
8 A 64.3 +5.2 176.9 +3.7" 141.4 +7.3"#4 156.1+7.5*% 1927.157 <0.001
LRI
o4 59.8 £4.2 152.8 +12.1" 121.7 +6.7" #4 135.4 6.6 %2 778.362 <0.001
8 58.1+5.8 149.1+7.5" 117.5+7.8" #4 128.9 £7.6* %4 880. 549 <0.001

SIRTFARA LA

P <0.05; 575 RRALHES: PP <0.05; 5.0 WU AR BRI LEAL: P <0. 05
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PR ZZ R G Lo WaRS.

2.5 HALZHEERMAMILE SHRTPARAMIL,
BRI F AR 24 haa J5.8 %
240 M0 A ] S R R A R R 2 L 22 S A ST
(P <0.05) s HEIGIT 5 4 08 Jal AL HUAE
FESEICGEVT7 78 3, H 7 L 74988 T A TR0 2] 2 A
RSN DACIY Eov s B NSRS o RTAN N P oy Y 32N Tz g

Je SR A I L7 T PR B R A, A 8 SR S5 F
ARHWBEZER LG FE L . SFREHIRTT ELHm
A A7 PR 2R M A, 50 LB I P 3 A 7R 24
TE A B B OB ok A J5 vl (57 1 M 408K, 2 R A &
TR (P <0.05) , 55 8 J&I Ik e b A B i A7 3% 1
T ERF ARG, WA ZR BRI AE L (P <
0.05) . %6

R2 4 ARRAREETE R MR AP RAEEFAILE(n=10,x £5)

i H BFARA SO JULSR I P AR AR 2 Ry Nl ISR IedH F{H P1{E
VEGF( ng/L)
54 JE 52.1+3.2 69.5+6.7" 84.2 +4.57#4 73.1£5.3%% 205.512 <0.001
%8 Jl 55.5+4.6 71.5+5.7" 87.3 £5.4"#4 79.6 £5.1%4 204.245 <0.001
AR (ng/L)
54 JE 14.6 3.5 26.5+4.3" 21.5+3.27 % 25.1+3.1*2 67.086 <0.001
8 JA 15.2 £4.1 27.5+4.2" 22.3+3.27 % 25.3+4.2%4 55.285 <0.001
TNF-« ( ng/L)
%4 17.4 +4.2 35.3+4.6" 22.4 £4.27*A 28.4+4.3%4 95.613 <0.001
58 JA 16.7 5.3 34.5+4.7" 22.3+4.6" % 31.1+5.2%2 80. 646 <0.001
SEFARAH: " P<0.05; 55 RIBH HH: * P <0. 05; 5.0 WUBR I PB4 Hogs: 2 P <0. 05
£3 4AXRRFRAHESAEDHETHET R % ,n=10,xx5)
WiH BRFARA S JULS I P A TR 2] Rt Nl ISR el FAE P{E
24 h 3.9+1.7 8.7+2.7" 5.6+2.5"# 6.9+£2.7%% 20. 856 <0.001
4 J 4.3+2.1 18.4+3.9" 7.2 £2.47 %8 8.2+3.5%4 120.359 <0.001
8 JAl 4.2+£2.1 16.3 +3.8" 4.8+1.9%4 5.7+2.4%4 139.773 <0.001
SEFARA ™ P<0.05; 5IF KB HH: 7P <0. 05; 5.0 WUBL I FE B4 Hgk: 2 P <0. 05
F4 4ARBAEREEESHETHATIEHMEE( % ,n=10,x+5)
WiH RFARAH A FLAGJe i, P-4 A A 2 R i JER el F1H P{H
24 h 3.7+1.6 8.6+2.3" 5.9£2.3" %4 6.2+2.3%4 26.175 <0.001
4 8 4.5£2.0 18.7+3.6" 7.8 %2.6" %~ 7.2+3.3%2 136. 157 <0.001
8 i 4.4+2.3 17.3 £3.4" 4.8+1.94 5.9+2.3%% 177.181 <0.001
ST AR T P <0.05; 525K A *P <0. 05; .0 USRI FFE A Fegs: 4 P <0. 05
R5 4AARAEARESELHLTHBATE FREMLEE(n=10,xx53)
WiH RFARH S LR I P A AR 2] L kA YRR F i P1{d
ARJ524 h 4.9+1.4 18.4 +5.4" 10.6 +4.2%4 11.5£3.7%4 58.857 <0.001
N 5.3+2.1 9.5+3.7" 6.8 +£2.1%% 7.7 £3.1%42 11.516 <0.001
U NEREL 5.2+2.1 9.4+2.9" 5.7+2.2% 6.6+2.4%4 18.015 <0.001
SRFARLLEE: T P <0.05: 55 RIBALILE: P <0.05: 5.0 AL FHEEBURAL R © P <0.05
F6 4AXRAEREREREEBAMEER(n=10,x5)
i H BRFARAH S JUL I P-4 A TR 2 LR ZH Ay et F1{i P1{E
RJ5 24 h 0.29 £0.11 0.14 £0.07" 0.16 £0.05" #2 0.15£0.07*% 24.426 <0.001
KRG 4 & 0.33 +0.11 0.17 £0.09" 0.23 £0.06" 4 0.21 +0.05*4 21.141 <0.001
ARJ5 8 & 0.32+0.10 0.17 +0.08" 0.28 +0.08%~ 0.26 £0.04*2 19.795 <0.001
SBEFARAIE: " P<0.05; 525 KB4 LE: *P <0.05; 5.0 LB i P R 40 e dg: 2 P <0. 05
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(TN RN D) BB A2 75 7 A 1) 5 W) 7 BE A T IR AT F
5T. BT ARG 0T F 2L Fh 508 1 1 B -
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AR DI S A X A 22 D) B, TNF-o A1 ILA 1] 35 3
[N IR e ah e P S @ A W) P <)
LA A LRI 2 T A AR ) — B R E R, R
BLAO TN ) BE A AR 55 TNF-o0 7K S 0 48 25 4 5K o
VEGF 1 R —Ff £ K, B 1l 45 #4284 i
DL 2R SR ZE BRI 4IRS, VEGF (1Y
FikemiZz 7 . VEGF B T 76 1 I A s vh &
FEAER 785 R 0 DA H ) ey T 40 Y A A
A ABFREE SRR, ARG 4 AR 8 Ji, L
SBRZ S K JE 2 VEGF 2618 7K P40 WLk If P8
TR ZH THa i 1L B A1 TNFo &5 Rk
R AN ST A I AT DL BRI ARRE IR 7 I Rk L 4
15 VEGF {33k , DI o35 22 15 R BRI AR 5 A )
BE
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JE X B 28 2R g T S AN T e G 2R B U)X v
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BB R A O, DT R — 20 (R R B AR
AN/ Sy A N AR VAT ¢ NI (o7 PN K3
Ihp 22 e PR e 1t P P 98 3 A0 0 T S0RY IR B8 A
T2 ARBESE R, S O U 22 5T R mi-

toKATP T8 18 , L % Fik 791 b 28 M 171 9 /0 7 M R Ca®
FBER LA B Ca®* i AZRRIAA , e Rudib T Lok R b ik
KA IR0 A A 38 30 ok 2 IR KRR J A 1)
RERY FT Y ZRbiiRJE T ol SE A0 R i 0 Y o 2
4IRS o e A A7 P e 28 7 A 475 o T
AR A AR, ML TR TS LD T LR AR
AN BT B i 28 TC SRR S A R L A BRI R
RaAs . BFg Y SR B B O ) g
£, bR R B i SR AR 5 T B AR N 380 T —
P i e L Th e A i AR v e A I ok AR
PR 4% R W 7 2RO AR 55 Fl 07 B T ek 10
e AN LR G A R R R R A Y
FE B 30, i A A N K, XS R
LRLRS B M AL IR g T O . gt A
T b 28 T AN M 1 21 8 €8 2 S AR G e 48] i =X 40 g
ASCAT A 3o 50 PR B ok A RS HhL (57 S AR 40 B P L
Bl SRTFARLAH L, i 8P DA A0 R A A5 7R 2 2k
PR (7 3 PEAE PR R HREE A B R . 2 EIRBkA
IT i JRUE 2L 1) R B L T R TR K AL 2 0%
KRICTAYT J5 J5 K & 2 2 6 R J5E vl 437 375 4 4 8 ¥ K
2 HZE 8 RS TR F AR

25 F BT B SR 25 K8 AT LU RO
R AL AL ot - 7 5 SO I N T R B A, AL
il 542 VEGF Fik /K, fE 853 A= il T8 i 72
DA IL — 18 A1 TNF — o 25 58 5E R T BRI, T A
BB T B UL S BRI D RE R AT A & 2 Btk
ZAh,-EREEFIY K JE I8 e % 9 /D Vg H p 28 T 40 i
P HE—ER T IAS RE RS Y K A
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Effects of sevoflurane and fentanyl

on long term cognitive function in aged rats
Xu Bing, Li Juan, Chai Xiaoqing, et al
( Dept of Anesthesiology , The Affiliated Provincial Hospital of Anhui Medical University, Hefei 230001)

Abstract Objective To investigate the effects of sevoflurane and fentanyl on long term cognitive function in aged
rats. Methods 120 aged Wistar rats were randomly divided into four groups, rats received sham surgery group,
myocardial ischemia reperfusion model group, myocardial ischemia reperfusion model plus sevoflurane group, and
myocardial ischemia reperfusion model plus fentanyl group. Blood samples and brain tissue were collected. Hipp—
ocampal neurons apoptosis index was calculated using TUNEL assay, and the rate of apoptosis was measured by
flow cytometry and intracellular calcium levels in hippocampal neurons. Fluorescent probes were used to determine
mitochondrial membrane potential in rat hippocampal neurons. ELISA assay was used to detect the inflammatory
factors in the blood. Cognitive function was assessed by Morris water maze test. Results The results demonstrated
that treatment of anesthetics shortened the periods of learning and memory incubation, suggesting a protective role
in cognitive function. The expression of tumor necrosis factor-a( TNF-«) and IL-4 decreased, whereas vascular
endothelial growth factor( VEGF) expression increased when using anesthetics( P <0. 05) . In addition, anesthetic
treatment reduced neuronal apoptosis rate and apoptosis index, but improved neuron cytoplasmic and mitochondrial
membrane potential activity ( P < 0.05) . Conclusion  Sevoflurane and fentanyl can increase the expression of
VEGF and decrease the release of inflammatory factors such as IL4 8 and TNF-a. The sevoflurane and fentanyl can
also reduce the hippocampus cell apoptosis rate after ischemia—reperfusion in rats, reduce the incidence of cognitive
dysfunction in aged rats. Among them, effect of sevoflurane is better.

Key words inflammatory response; anesthetics; aged rats; cognitive function



