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WHH > (P <0.05) B .CHZRIG AL (P>0.05) , &5 5908 0 5 2 4 K UL 23 8] 2 2T 1CAC D RE ISR
HAHLHI T RE 51 5 ChAT RIE T A K,

KRR : e ; B O B Ro Bty ; 1 5 5 25 (8] 24 2T 1L 1L T g

REES S R338.26; R338.64; R971.2 HERARIRAG: A

Effects of isoflurane on hippocampal ChAT expression and spatial learning and

memory in aged rats

LUO Tie-shan, TAO Guo-cai, YI Bin, LI Peng, SHI Sheng-chi (Department of Anesthesia, Southwest Hospital, Third Military
Medical University, Chongging 400038, China)

Abstract; Objective To explore the effect of isoflurane on the expression of choline acetyliransferase
(ChAT) in the hippocampus and spatial learning and memory function in aged rats. Methods A total of 54
20-month Sprague-Dawley male rats, were randomly divided into 3 groups with 18 rats each group. Group A
(control group) received a breath of 30% oxygen and air mixed gas for 6 h; Group B (Single inhalation of
isoflurane group) were anesthetized with 1. 2% isoflurane, 30% oxygen and air mixed gas for 6 h; Group C
(Repeated inhalation of isoflurane group) were anesthetized with 1.2% isoflurane, 30% oxygen and air mixed
gas 2 h every day for 3 d. Five rats were randomly selected from each group for the arterial blood gas analysis in
the course of treatment. Another five rats randomly selected from each group were killed and their hippocampus
were immediately isolated for detection of ChAT expression by immunohistochemical assay and RT-PCR in 24 h
after treatment. The spatial learning and memory function of 24 remained rates was assessed with Morris water-
maze test form 1 d to 6 d after treatment. Results The expression levels of mRNA and protein of ChAT in the
hippocampus was significantly lower in group B and group C than group A (P <0.05). Atday2, 3,4 and 5
after treatment, the escape latency in group B and group C was observed significantly longer compared with that
of group A (P <0.05). Learning and memory curve was shift right in group B and group C, and turned to be
stable at the 4th day but at the 3rd day in group A. The results of Morris water-maze test showed that the fre-
quency of crossing the original platform and the time consumption of staying the original platform quadrant was
lower in group B and group C than those in group A (P <0.05). No significant differences was found between
group B and group C (P >0.05). Conclusion Isoflurane reduces the short-term spatial learning and memory
function in aged rats and this effects may be induced by the decrease of ChAT expression in the hippocampus.
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FIRASM 6 hy 1. 2% 59 e (36 EVAE 335 il 25 7 BR AN A, 4t 5
8670828 ,100 ml/ ) AR W AL (B 41) . W A 1. 2% S5 ke
6 h;1.2% RRIGE L IRWAL (C ) WA 1.2% F /52 h,
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AT AL AN RT-PCR 256, 45 41 4% 8 HilE4T Morris 7K
RESCR . RREE P AERRRIRE R T E
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SR ITRE BT . SR TN S d, A R AE R — I ] s AR [ 4
BELH A BRI 1) vl BE SR A K R, R SR 120 s N FHR BB 1Y
I I ( kBB CR A0 ), BRPU A G2 BRI i) SR 4 H 2 2 i, 45
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CATCTTCCAGGAG-3"; [T [7]B] 4 : 5'-GAA GGGGCGGAGATGA-
TGAC-3", 74 159 bp, ChAT FIPyZ: GAPDH PCR 52 i 4514 :35
AMEIF(94 °C 5 min, 94 C .63 C .72 °C 30 5,72 °C 10 min)
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ICACBTRIOR . TERE IR, 5 A HILE,B.CH
15 B JR0F- 15 G BRI 18] A 28800 6 59 8>, Ul
BRI 101003 1 28 AF R BRI AZ IR RE T o BRAL A AIF
FUARIE W P IRRIAE 25 S M B2 4, T B mT 5 | A
HE/INERUBAR S5 A 1 0R , Bianchi 1 1 BF Y
KB e R BE B 2L 12 H I AR/ BRI R BE
TR, AW SE R s R e e 2 20 H iR i 24K
B )27 2T A2 RE I GR , 5 TR AT SR IE AT o
FIRTRYRIESEN N, 1 T ARG BE 28 7T i 451 3 2 A
HIBEZ I FH LA Al . CBEIETL(Ach) 2124
KB 5 5 A0 5 B e o i U B — Tl 2 38 5
ChAT J2: A= il £ Tt JIEL s ) PR 32 7 , 7 fIEL sk ot 22 JC i
PR B, TP PO A DR LB A, 1 2 e A
SEGTEBRMRIE 2 AL, SR, BB ChAT FEPE Oy
BB T AR OL 25 5, F STt E e % 2 RE R b, AT A= A
Ach, it ChAT 5 Ach 7343 JL-F-FAT, # 1 1 52 A
e 2T IR G SR Ach & i 1 AR o
EIESE AT PR RE 2 2k ) F 2l RER LAY Alzhei-
mer Jji (AD) [ HENEAZ N ChAT 3% 1 T R+ B,
1T 5 5 25 14 S VA R R AR M B 5T
KRB, A PER R (vascular dementia, VD) K RS 7Y VA7
I C1 [X. ChAT A5 Sz 7 FH 1 28 0 /2T 4 250 3500
HRZH B S 9 /b, 5 B Y 2 ) 10 12 W i A ol 1 AH
FM LA R g T, — e 24 1 59 SR O
HAREAL R SR 27 > L2 D REAT W A G VE T OF
REMOCR, 5 HAR S R BT SN ChAT 351 K& Ach
A AR IR, XA R, BERRZR
MDA S J8be i 18 B ChAT B 20t %
JEMH I > (P <0.05) , ChAT 5 s A &R (P <
0.05) , BEHIERIAID , I HAX Fh kg 517 0 7
TR 25 8] 5 S TR TR A — 2, $ 7% R I 24 7 b
BUEAE R B2 )27 T IZ D REDSGR AT AETE it 52 e =45
Dryife S REARREf 22 TCAL A o Bl A 108 1, v K JIEL i
REMF 22T Wi ZE 4 R AT MR H AR, Bl 527 )
ICACA RIS R REBWTIRGR o 455 A LI A BF T 4h
ST AW A HEIRT , B 2 15 AL b X IR B RE 28 2R S8 8



2366 %=

O N

314

RARTT AR AR S e R B E— 20 N EE T X AR
Tk As , T2 D e A, & 2 4E N POCD &A=
F AT BEHLH

A5 FE R B [0] — B A S D0, R & LR
W N5 Z R A 225048 it & L (P >0.05),
1Y 2 7 3 A et s 1) ] g 458 2 800 46 ) T — U PR A 4
BN T i — 25 F 5 5 53 AR SR AN UE S T WA &Y
IMAC {H 1. 2% 53U il 5% 0 & 47K U 23 1] 22 > 4
1ZIIRE , HAS [ WA BE AR R8N nnl 3R 75 2 — 2B 15T

25 BTIR 1. 2% S ot R AT 5 | RS AT K U D)
75 0] 27 21 C A DI RE DGR , HALHI VT Be 5 T Ve S pp
JG ChAT HyFRIAA X,

SE 3k

[1] Satomoto M, Satoh Y, Terui K, et al. Neonatal exposure to sevoflurane
induces abnormal social behaviors and deficits in fear conditioning in
mice[ J]. Anesthesiology, 2009, 110(3) :628 —637.

[2] Fesenko U A. Piracetam improves children’s memory after general an-
aesthesia[ J]. Anestezjol Intens Ter, 2009, 41(1) .13 -18.

[3] sl & 1, KE%, F BIRSZWXTEFRAEE SAMPS
/NELE ARSI BEEE I LT ] B AR 22 2% K, 2008, 28 (21)
2086 —2088.

[4] Kanbak M, Saricaoglu F, Akinci S B, et al. The effects of isoflurane,
sevoflurane , and desflurane anesthesia on neurocognitive outcome after
cardiac surgery; a pilot study[ J]. Heart Surg Forum, 2007, 10(1) :
E36 - E41.

[5] Majewski-Tiedeken C R, Rabin C R, Siegel S J. Ketamine exposure in

[6] Pouzet B, Zhang W N, Feldon J, et al. Hippocampal lesioned rats are
able to learn a spatial position using non-spatial strategies[ J |. Behav
Brain Res, 2002, 133(2): 279 -291.

[7] Orliaguet G, Vivien B, Langeron O, et al. Minimum alveolar concen-
tration of volatile anesthetics in rats during postnatal maturation[ J].
Anesthesiology, 2001, 95(3) .734 -739.

[8] Komatsu H, Nogaya J, Anabuki D, et al. Memory facilitation by postt-
raining exposure to halothane, enflurane, and isoflurane in ddN mice
[J]. Anesth Analg, 1993, 76(3) :609 -612.

[9] Fredriksson A, Ponten E, Gordh T, et al. Neonatal exposure to a com-
bination of N-methyl-D-aspartate and gamma-aminobutyric acid type A
receptor anesthetic agents potentiates apoptotic neurodegeneration and
persistent behavioral deficits [ J]. Anesthesiology, 2007, 107 (3):
427 -436.

[10] Bianchi S L, Tran T, Liu C, et al. Brain and behavior changes in 12-
month-old Tg2576 and nontransgenic mice exposed to anesthetics[ J].
Neurobiol Aging, 2008, 29(7) :1002 - 1010.

[11] Lyness S A, Zarow C, Chui H C, et al. Neuron loss in key choliner-
gic and aminergic nuclei in Alzheimers disease; a meta-analysis[ J].
Neurobiol Aging, 2003, 24(1) .1 —23.

[12] Albeck D, Mesches M H, Juthberg S, et al. Exogenous NGF restores
endogenous NGF distribution in the brain of the cognitively impaired
aged rat[ J]. Brain Res, 2003, 967 (1 -2) ;306 -310.

[13] Nordberg A. Functional studies of cholinergic activity in normal and
Alzheimer disease states by imaging technique[ J]. Prog Brain Res,
2004, 145301 -310.

[14] JWIOHE, ZEe i, XU Z 5. L AE PRI (1) Sh M AR | b 22 g B G
NEgEREHLFILI]. o EIGRREES , 2002, 6(21) ;3172 -3173.

[15] Li XL, Wang de S, Zhao B Q, et al. Effects of Chinese herbal medi-
cine fuzhisan on aged rats[ J]. Exp Gerontol, 2008, 43(9) ;853 —

adult mice leads to increased cell death in C3H, DBA2 and FVB in- 858.
bred mouse strains[ J]. Drug Alcohol Depend, 2008, 92 (1 -3): ( % érfF SE §]§’ ’f{l\)
217 -2217.
(42354 W)
3 g

A, B e, PR R BRI AL A, TABP UK A, R R
HUTT, JERAT, B A b i B Rl PR 4 G4k . R Ay,
WRLEICEIE , 2 20 S LM HEE . QE g, R
LS S B A A ARAE, i IR AN O HL BT Y
AR . A A WA BZh KT , A QY Sl KR L
R PR R M S 1 AL A o I W R il o 45 2, PR IR
PR RIS, A 10 7t A ARG L S i 45 P 22
FNEGEE . DEENT ZAFRIKEIE . A8 B AR AL S, W B
ST 2R DAL G T e 0, AR de e A
BT, LARUESS 245, S0, v B L 1) B i A3 8004 T . @ReSi)
TER . T ml & A7 [, S I DR AR e o e P B B ST
PUF R AR, 225 5 B B RO I R 28 IRl i i
BT, FOCRG N A8 DI RE , 78 X 2Bt T H R, ™ A i i
MEARAE o AR B T, A O A R A 2 T IO e, L 4 4
V5, SZ SO BB OT I TR . TR BB AR B
L B S DK TE S R IS, A TIRBR 2 A

JEE G H R, O TR L RR R L B
15 AR 22 Bl A A B UL o (H i T4 B e R g%
FECCNUG AL B0 A EE IR IR B L, 7R o B
A2 2R O AL FE § K OB 28 0 4 W BRI s R BT T
MG A2 o L5 L PR S 57 22 4% 0 Il 5 A 24 A ) o 7
FEIT s 5 BR AN B e B AP BE 5 MR 32, A A e Y I (] P9 A
BT RCRR R B U RO I ) S A

KER: ImrhEAS; Stk o

HEESES: R4T3.5 MERFRIRES : B

SE k-

[1] BERE S, BE B, 48 DR AL T L R AR 2 &
e e g8 i M AT [ 7). 58 = 2B K224k, 2007, 29
(16) ;1612 - 1614.

(2] BRilzy. 2t o S )], sRh s A 48,
2007,16(35) :5375 - 5376.

(%8 &£ 35)



