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(BE] BE HTHEARFTALHANEEANLARRTLERTAFAEL P IEE G E(ApoE) ¥4 %
. Joik A7 B#:SD KK 48 R LA AL Rk eH SLAN 4R (Sevl 40) |k R F A48 (Sev2 48) & 7 5L
Har R4 (Conl 40)  ZF B2 (Con2 40), 35 4 48,8540 12 2, Sevl .2 HT A 7.14 = 21 d 5 H&EA
2.6% K AH 2 h,Conl .2 ZHABATEBRASAIK., HIAHMARKTAE I d. XFHARATAEE 204 A 47
Morris Kk S8 ; F L R ERELELE, R EL TR M4 R B (PCR) M ApoE mRNA & ik, % 9 4 24 4L
29 ApoE.ApoE4 ik, R RAMAAELH P, S A KK R BHERHAYBZH % 4,12 Sevl 285 Conl Ak
BEF ARG FENL(P>0.05),M Sev2 215 Con2 ZA1b4, % 3 R BB KR A E K (P<<0.05); F MK & £ %
P ,Sevl 215 Conl A% \Sev2 415 Con2 LA 2 F 3 L4 5 & XL (P>0.05);Sevl 215 Conl B L%,
Sev2 285 Con2 A%, 5 2 ApoE mRNA % ik 3 L (P<0.05);Sevl 28483+ Conl 22 K R &L CAl R =
CA3 X ApoE & i& i (P<C0.05),DG R ApoE & i £ F L4t 5 & L (P>0.05);Sev2 148 f Con2 414 5
AR ApoE ik 2 F L%t 5 &L (P>0.05);Sev]l 285 Conl 2Bk 4k . Sev2 285 Con2 2%, HE L & X
ApoEd ik 2 FH RGHFEXL(P>0.05), £it HIAHKKAAMB AN 2. 60 LRI KREE . KRR AED
ApoE HEH Hh 2 REm AL FHAED ApoE FF A RITAHAFZRE.
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[Abstract] Objective To investigate the effect of intermittent inhalation of sevoflurane in lactation rats
on gerontic behavior and ApoE in hippocampus. Methods A total of 48 healthy 7-day old rats were randomly
assigned into four groups,group of sevoflurane anesthesia of lactation (group Sevl),group of sevoflurane an-
esthesia of gerontism (group Sev2), control group of lactation (group Conl), control group of gerontism
(group Con2). Rats in group Sevl and Sev2 were inhaled with 2. 6 % sevoflurane for 2 hours at 7 th,14 th and
21 st day after birth, while rats in group Conl and Con2 were inhaled with oxygen mixed gas. Morris water
maze test was performed in lactation rats 31 days after birth and gerontic rats 20 months after birth. After-
wards, hippocampus tissue was collected to determine the mRNA expression of ApoE by RT-PCR and the ex-
pression of ApoE and ApoE4 by immunohistochemistry. Results The escape latency in the orientation naviga-
tion experiment exhibited a shortened tendency in each group, which was not statistically different between
group Sevl and group Conl (P>0. 05), but was significantly prolonged in group Sev2 compared to group
Con2 at the third day (P<C0. 05). In terms of spatial probe test,there was no statistical significance between
group Sevl and group Conl,or group Sev2 and group Con2 (P>>0. 05). The mRNA expression of ApoE in rat

hippocampus was significantly up-regulated in group Sevl compared to group Conl,and it was significantly
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elevated in group Sev2 compared to group Con2 (all P<C0. 05). Compared to group Conl,the ApoE expression

of CA1 region and CA3 region in rat hippocampus was significantly up-regulated in group Sevl (P<C0.05),

however,the ApoE expression of DG region was not statistically different between the two groups (P>

0.05). The ApoE expression in different regions of hippocampus was not statistically significant between

group Sev2 and Con2 (P>>0. 05). There was no statistical significance of ApoE4 expression in different re-

gions of hippocampus between group Sevl and group Conl,or group Sev2 and group Con2 (P>>0. 05). Conclu-

sion Intermittent inhalation of 2. 6% sevoflurane in lactation rats could lead to transient effect on ApoE in

hippocampus of lactation rats,which,however, was not adequate to cause abnormity of ApoE in gerontic hip-

pocampus or obvious behavior changes.
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ANy LB AR K & B 0 O B 1 L 3% B P4
4 HR X 2 2R B8 X T PN A 3R B A AR b R R R
ANUE T R B R GL B H 6 72 LA SR i iz 1 45 2L
B H T A5 L A 55 22 E XURS: R R A A7 AE L AN [
AE WA /N L AT R TH I R 2 E A B R R AT — IR Bk
ZIRMEFR A RGBT . HATC B R R ZF R
T2 L BB RR B T B 3 R Y O N T B R
0o (ELI R R /N L 4 B PR I 24 - T8 Be R I X
ey LB HA K G & B M WA A 0 ) BE R S e E i
AR E . N8 E [ E (apolipoprotein-E, ApoE) K
HCBL PRI B S 2 38 2 H BTN 28 A 1Y 52 2 AR
NN T BE B R R R it ) A A I B e S
T A S 30 08 ¢ i L300 O B 1) BT 2 A 3o R TR
Je s LI B AR AT O A AR AL g S ApoE A% fk 2%
S RV 1] BT WA L 0 R 1952 i) K BT E ApoE A8
A& 55 AN [R] B3 DA R0 T B 1 AR S R R LA .
1 #R5FE
L1 FEZHEOERS5MEHE Lk it S
65130704, 1 A& m DUREHI 25 7 BR A ®)D s ApoE — 411
At B R AW AR A R A FD s GTVision [l 4t 5L/
G B G g 2l 2k 250 (i S R R A IR A
7)) ; Trizol, PrimeScript RTReagent Kit(TaKaRa 7%
A, HZA&);1Q SYBR GreenSupermix (Bio-Rad 2\ #] ,
F[ED ; Fabius BREEHL . Va-mos & W5 I 4 (Draeger
A AEED s B A B EEAE s Morris 7K 2 F X
CRAERZE R A R FD 5 B 488 (Olympus A F] H
A5 CFX 9800 & 1 R A i 55 /2 1 (PCR) X (Bio-Rad
Nl KED
1.2 shWik# e ik 7 Hig SD K 48 H,
i A N ) I £ N H o Uiy NE= S ) 7/ R 7
[SCXK (i) 2012-0005 ], K FEAA T 7 M2 K BUAF 3% R
FHFE PR 723570 4 41, BRIV TA) W7 L 360 4o JRR 194 P 3L 101
(PO~P37)4H (Sevl £, n=12) . 0 F|, 1 %J BE 2 (Conl
H,n=12) 8] W7 L JULE R B 28 42 3] (P600 ~P606) ZH
(Sev2 4, n=12) X ZAF AR B4 (Con2 dH . n=12),
Sevl. .2 45l FHAEIGSE 7 K(PT L 14 K (P14),
5521 R (P21) 48 b 3t b 3 4% A il W A JRR B 48
(75 em X 40 em X 15 ecm) 3k, R H & 2 RREE L S,

rats; hippocampus;animals,newborn;sevoflurane;long term behavior;apolipoproteins E

AW AL TR T SR B M-b BUE FE & T 5T LR S
R RE kR T BB R R T 2. 6 %0 5 A
KR LEHRF 2.6 %06 UL R BE R 2 h; Con AU 7E I
IR R] 5553 W A 2 SRR A (B R L/mint O,
1 L/min)2 h, FRESSE 5 G A 88 J5 B S 0 a] s 4] 77 8
MR, SR R BT A O B 5026 ~ 602, i 20~
24 °C, AR BERIG I E I BEFLIR SR,

1.3 ANFNIINEEM %E  Sevl 4l.Conl 4 F4 31~37
KIEAT Morris KK F L5 ALHE 1 d 938 B 25,5
d EMMATSER A 1 d s R R LR . EMMAT
L R AWK B R E NMKTKE 1.5 cm, K
TN 4 A G2 B 23 BE v 08 K U THT 1) 2 BE il A K s
LR R 120 s PRSI _E - & B i) T 55 o i s o8 AR
Wi, #5120 s WRAE KR EIE & W45 KRB0 E T
B EARE 20 s JE KRR . KR 3 I AREIC
FVPE TN, SHHERLR . LRH 6 K. M
FVE KEME T 6 %R0 x4 A K, JiF ik
120 s ek 5 V-6 2 IR B EHE A s L R 5 2 )
BB A R B R R ARECE 7. Sev2
H(n=12) .Con2 4 (n=12)F 20 4~ H 5¢ B_I & A [
1.4 7 ApoE mRNA FAMRM 7KK F LI 25
FJE S BVBOR AR 4145 6 I s T A 1260 B HE 2
30 mg/kg Jik 5 BURE S 4140, B F 0.5 mL Trizol ¥
W B 724 20 3 B AL 4158 = . in A& Al 0. 2
mL, P PES], 4 CLL 12 000 r/min B.0510 min, BUH
FVEW N 0.2 mL SNEERES) )G . EREE 10 min,
4 °CLL 12 000 r/min & .0 10 min, 3 F{E®. A
5% B 0.5 mL,4 ‘C FLL 12 000 r/min &L 10
min, 5 W . K EP S HE FIRAK LEET AKT
i DL RREK 50 pL i ff . SR B A 608 B 1T
I&%E{E(AZGO/AZE%O)O *E*E‘ GenBank q:‘ E E"J%é
J¥#30, ffi ;| Primer Premier5. 0 3 {4 A 17 i 519,
ApoE mRNA E 5|95 -GTG CAG ACG CTT
TCT GAC C-3". FiF514:5'-CTT CCG TCA TAG
TGT CCT CCA TC-3', %) &E i PCR IR R N
ddH,0 7.6 pL,SYBR 10 pL. E#F519 0. 4 pL. Fiif
5147 0.4 pL, DNA B 1. 6 L, 54 L3t 20 ul,
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PCR JZ o7 45 F:95. 0 °C Wi A8 # 10 s;95.0 C 5 s,
60.6 °C 20 s, fFFF 40 ¥k ;55.0 CH 14 .43 0.5 CR4E
10 s 9806, R 222N g B B SR 0 A X 25k
K-
1.5 5 ApoE,ApoE4 £kl Kk & 45
Jo 5z BUECM B PR AL S B8 s W B A1 45 6 I IR U Y
105G B 224 30 mg/kg BRI A0 BT - U Ml 41 20 &
TF AR ZRFEERE R P EE 24 h )5 A WY R/ 5
&K BURAE I B R £ 2% vl (PBS) wh gk JE i —
br. WHEH.PBS bk 3 WEWE —di, & LK
KR (DAB) 8 o R R G Ye, ik B W] E R 400
fE s T #E AT 2 & 0 . Bk U0 i i HUE H CAL
X .CA3 Xl DG X , B X BEH 4 S HLEF . ok A Image-
Pro Plus6. 0 & 43 B F 44 Kzl 144 A4~ (1 B 7 X 12
FRAS X3 X X4 FLEF = 14 HLEF A fH, LISEIY A 5
Bt ApoE,ApoE4 B KIkIKI-,
1.6 Sif2#4b¥ RA SPSS19. 0 B4t 47 40 #r 11
BRI, T+ s FoR A A I 8] 5 22 18] b 41 18] He %5 2R
FHEA R 2 5 2Z 43 #1 (one-way ANOVA) , 2= 7 # 3
— PP LR, AL I) EL R I SE FE AR ¢ K . UK
HE R B 5 AT EE W & T 250, UP<
0.05 & 7A G238 L,
2 % ®
2.1 JKRE LI LR
2.1 1 GENIHUATEER: Bl S0 B[R] 3G A0, & 2K B
b e v R 2 gn A o Sevl Y5 Conl 4 W #K
LRSI %E X (P>0.05), LHBMEE 3 K
Sev2 4 K5 Con2 4 AL . ZRA G I #E L (P<
0.05), WHE 1.2,

80 —e- Sevl
~& Conl

60

S
o
T

R (s)

1 1 1

ESPS EVES E-KPS EXPS ELPS

B 1 WeG 2L HA 46 K R RE 3L if 17 S5 36 ik s 7 X HA BL 3R

2.1.2 ZSEHFERELE  Sevl 45 Conl HAHH I,
Sev2 415 Con2 A1AH LL#, J7F 5 5 B B4 B (6] /& 43
W62 R is s BE B A 40 b i & R AR
A ES TG E L (P>0.05), WK1,
2.2 wtER PCR 458 Sevl 45 Conl 4 L%,
Sev2 45 Con2 3, KRR S ApoE mRNA ik
P FE(P<<0.05), W32,

2.3 QLU AR AR

2.3.1 KREED ApopE EAEXER 5 Conl 4]
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5, Sevl & CAl XAl CA3 X ApoE £ ik i
(P<<0.05),DG X ApoE EE LR LG %8 XL
(P>0.05), 4 Con2 4] lb#%, Sev2 41 K B & 4% 4
X ApoE HE A EIEZE R L2 E L (P>0.05), L
%2,

80r
-o- Sev2

& Con2
60

S
o
T

R (s)

0 ) ) ) ) L
HIX 2R HEIK B4R #5K

@, P<C0. 05,5 Con2 4] I %%
B 2 ZEPHAXRBEMMITEREBRBERALR

x1 FERRELIBETFAEZREUNEIER
bk (n=12,7%5,%)

2151 RN E A BEER A HEARBA T
Sevl 2 2245 23+5 2244
Conl 41 24+7 23+6 2245
Sev2 2 23+6 23%+5 2445
Con2 21 25+4 2643 25+3

xr2 #B5 ApoE RiEKFLLE (n=6,7+5)

ApoE
215 ApoE mRNA
CAl X CA3 X DG X
Sevl 21 0.18940.012*  0.18240.015* 0.190+0.030  3.3740. 6"
Conl £ 0.175£0.006  0.16640.008  0.17340.020  2.140.9
Sev2 41 0.052740.016  0.052740.018  0.05340.018  3.441.5"
Con2 #H 0.0520.015  0.061£0.010  0.06240.015  1.641.2

*: P<<0. 05,5 Conl 4 [#¢;": P<<0.05,5 Con2 4 L%

2.3.2 KB5S ApoEd R ILE LR Sevl
215 Conl 4] tb#:,Sev2 415 Con2 4 L8, KRk L
%45r X ApoEd EEHRK E R LG T E L (P>
0.05), W& 3.

*3 BEEHRX ApoEd EARIKKFILE

(n=6,x*ts)
215 CAl X CA3 X DG X
Sevl 0.197-+0.031 0.202-+0.018 0.192+0.026
Conl 4 0.198+0.021 0.20340.027 0.15240.016
Sev2 4 0.124=+0. 036 0.1344+0.422 0.152+0.072
Con2 4 0.115-+0.015 0.14240.047 0.132+0.048

3 it it
4 BRI 50N 0 T BE AR AL i i o8 — B R R 2R
B PRSI R, b R DR 2 B AR PR R 08 L B R /)N
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A N LG R I I B B H D) RE B AR 0 i GE . SR
FLF K B B AT R FH 0 4 B BRI £ %6/ Lo ok
PN RE T = A= 5g i . H R IG R A 2 4L L
e A 2. 6 %0 2 A HAE e I R 99 Y0 A 3L
W 1.3 MAC, il #e58  Wk BE ol 2. 6%, T
A 1A B 0 S5 AER T 36 A A%k JE (minimum alveo-
lar concentration, MAC){H %) 2. 0%, &% ik
C6].AWFoE F oA KRR 7.14.21 d [6] B & 2 ) A
2.6 %0 -1 FUJot K i A ST 3h ) A AL DAASESRLIG R b 22
£ UJE PR T FR L s X 2 T Y B i AT Sk 2 A Ok 1 AR
b s FER VT HL AT REHLAH

H i G 0 DA 6 ) 2 M AT R O TR

Morris 7K 3% B 525, 2 BOSCHRL7 ], A 0F 58 % Al Morris
K BTS2 6 K I 0 L KB AR R RN T R AR
SEEe R R B S K B R R B . 7 AT 3 e A R
RURARPEICAZ 88 11 BRAR PEICAZ 8 T4 812 i 5
TP S A I X By Morris 7K 2K B SE I
A B H 5k g v IR 309 60 A SN B AR A TR e 12
AE 3%, D0 30k g R AR 0D . b ol VR AR U AE K, S oK
PR IRMICIZRE ) Z B E . AL R B R, 7L
1A R 3b ek VPR U B 90 e b ) 484 i 2t 4 R H L 4 T)
22 7 G4 . 240 3 K Rk ke v 1R 00 Fif
P[] 8 o B 44 e R B G AT S BR 2R 3 K Sev2 4
6 3R AR 39 AR X Con2 2H B[] 4 < (P <C0. 05) , {H i
& I SR80 B4 38 1 20 K R0k ok AR 0 22 S e g it
S X, A R R S0 A EAG I A () AR RN (R 42 R
FHO SN Z R R AL AT SE K R C AR B AR B
AW FE & B, W FL K R AR KRR T & 8 R
NS AN = B B ER = S S A AN R = NS/
HALZERY TG #E L (P>0.05, £HBA
2.6 V01 FUBE R X A% 0 il DX 1 3012 B i T B O AN
R ARBIFGEAT Ry 2 S 0 FR B L T A 09 K R TR T L
SURE IR X H: 2 AR I BRI PR I A2 T BE A AE 5 T {H X
AR sl R TR D) I PR BU I N N TR A
PEECRE A R,

H T B N3G B 52 3 ] ApoE Jz H 5L A A&
BAIN AT REBE 15 1 ) L R Al S 51 7 B 2R 9% if R
Joi CAD) 9 15 B BB 25 5 00 60 ) e B A %) 0% 1 3 1k
RPN AD H YA L . ApoE 4ok 3 Bl IE
A5y 3ok ApoE2, ApoE3 J ApoE4, A W5 &I,
H f 28 R 40, ApoE 1 Sy IR [ it 25 14 32 i 1 i oL
Xt il g8 A KA EAE L, ApoE4 AT AR ik IR 51 G
KI5 B0 5 S, DA A A DA H R A G A
HANSON %5 fiff 58 145 - ApoE 5 AB B3 bR 1L
W UIAH OC . AR & RN “ & B Y Y S
ApoE flil i o FAEMB I XS AB &5 &, w2 TE
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AN R 22T X AB BYE BR 5 B0E AR BEE RN i 28
SRR T NI 5 1R AR T RERE 15 . H. Apod #5475 & 1H
FRAE )55 T Apo3, it Apod T 55 AR YT, fff
TRE I/ i P A S A B TR B . 1 T 2 2E A B0 T g
WA & A . ASHIESE R B TR IRA 2.6 %6 B B
J& M FLIN A 0 B ApoE mRNA £k ¥ U] g F
Y (P<<0.05), ApoE mRNA J& % [ & 5 09 A 4
£ ApoE 14 sat B b A EAE M L i ApoE mRNA
KRB TR R R ASAEO RN Z i, I
— Xt L5 4K BRI 5 4 4y X ApoE S R iE A8k
KI,Sevl AR CA1 X .CA3 [X ApoE & 13 k7K
45 Conl 4B FIH(P<C0.05), iFH CAl X &%
SIEACAE A A B X R, CA3 K2k
RO 7 A i BN X, 4 o 3 OB AR R S AR S
P2, T Sev2 4K B 545 4 X ApoE B [ # ik K
FHEBEER LGB X, Bif—20 KRG
%50 X ApoE4 T H KK T 22 R LG 1T 8 X
(P>0.05), i1 X}k & B, (8] Wi A B SUbE 26 0
AT LS BOR B S5 ApoE | 9 . $2 7% ] B 2 A L 38
Pe AT 77 A — A b2 EE 1 T N ) e B A 1 1T g
{FL it 25 1sF R] 49 38 000 o 3K o ot 428 B P AT DA 2o RS g A2
BATHE bR AT R H T RE S ApoE H ZE M
IRE Ry 5 M G A IR 4 i I 5% 6 W ApoE2 4§
fFEHYS AD M fE Bt A N, W BT
ApoE3 nJHi i Tua & 1 HY o E P  42 F ph &0 19 2k
FAE R I T 2L A R A 2 1) T R e IR S
HATREAFTE ApoE2, ApoE3 ik iy Tt & » Al fig 5 A
I REBE AT 1) 7= 4 B A 56 . X Bl ApoE £ 25 1 3t A
1) FH VR A AT BB 5 -1 g6 Joe B 8 B (8] B Wk B AE AE AR
Ktk HAS G v L S AR K B ApoE4 A6 i
H LS ZIE T LA AN 26 400 A4 5 BE AL A 56 /Y
INHIBEAS e A o AR S 56 il 2L 0 K B Ta) I 2. 6 260 £ 9
ot PR I B AR 7E K R4 AF W1 51 2 118 5 ApoE #(74% . 5
Al CE K B 5 ApoE 58 KB B AT N F L
A B 20 BE L U SRR BN R A R R BRI A 5 )
SRR AN A AT O 2 . SCHERCT9 TR W A
ARSI R —8, X WA REESN L H b
S W) DA TR 114 3050 0 A 0 ) L — 2o P A AR

ZE TR 2L R SRR BB 2. 6 V0 TRl R B
AR RS ApoE ;7= A= 5 8 5% i, {H I R 2 DL K
KEEEE S ApoE S8 KW B AT e 48, v
Sl R A P 2% W B C R b SR = % . W B AR B O A
FEFE— AN B ZAb B BN 1 — 20 R 58 3 A ) AT
IR BB AL U S5 1 5 ApoE Z2 8 PER 284k, DA K&
Xof H A DA T RE AR G 6 ) M R R AT HE— 2 e
M TR Z R T L RRE WA RR B A 0 T g
AR (R FH EHLT]

5% 3wk
(1T Ak 6 38 DR G 26 o TR 7 K R 7 00
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