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猫持续性局灶脑缺血后缺血脑组织葡萄糖
摄取值的动态变化研究

(B. %’u \ !’5 H !’YZ[ %’u3t #’S]^ #

0%1 ’t_834:;r‘89+uEj’<= <> -%"-%-G!1 -S|p%_]89+uj’-S %""D-#G

#1 -S|p%_]89O84j’-S %""D-#?

D =CE3aFTU %D$‘6IOabw7pT2S;< 6 %D=CE$F@??;<’MK01c*~N/0FY
d*TabwCr!03:.?a/6G vDXHeo{9K&a4xE‘aFufpd2gcOd3*1Mc
0B&’?’fLByWWhW*~NOP’/~N4 ! HX~N/ #" IJK"# L"* L"%! L"!, LX ( HvV %D=CE$F@?
;<’9p~N4X~N/0F>?~N1)T"&?=TX(S8TLa 3:.’NEjnu1)T"&?=T
_(5dS8TLa 3:.iNW03:.M?a/6xEUVF*~N/ 3:.M\1DG’DVC!/6/~N1)
T^&?=TLLjk0 ! N "1 "- 7x3*1Mc2g 6B&’97/ #" IJK’/~N1)TX&?=T’3:.MNE
L (-1 -*M O !1 "DM"D)1 "DM O %1 "DMGB&’9/ * LG-g&’NEL #%1 %%M O "1 D!M"#*1 ,)M O %1 )*MG

B&’9/ %! LeG- *%1 #!M O %1 %(M"(#1 "# O ,1 D"MG*/-U;<a ( H(0B/Ct?’xEU%FTU
%D=CE$F@?;<9u 3:.Ma/6’T)/tu>?lmE)5Yd{9aK&aKnuXHeox

@ABCcG*~NG%D=CE$F@?GabwCr!
1MNOPC;,,-1 ! QRSTUC’ Q-VPC%*(!$#--, 6!""# 7"-$",,D$"#

!"#$%&’ ()*+" ,# -./.0/$1 21*’,3. ()$#+$/+&4.+ 56)$7. 8$1*. 9:)./
;./%$#.#) <,’$1 -./.0/$1 =3’>.%&$ &# -$)3

PQ’2E >RK$SL/R %G >A2 <JK !G PQ: T4 !G <: UJK$VRK %G >A2 CW$XJ #G ?A’2 8JW$L4 #

6%1 C45WYZI4KZ /[ 24RY/0/\XG 2WK[WK\ Q/]5JZW0G =JY]Z BJ0JZWYX B4HJ^W0 :KJ_4Y]JZXG ERWK\SL/R -%"-%-G &LJKW‘
!1 C45WYZI4KZ /[ 24RY/0/\X G E4K4YW0 Q/]5JZW0 /[ F<’G U4JaJK\ %""D-#G &LJKW‘ #1 C45WYZI4KZ /[ 2R^04WY B4HJ^JK4G

E4K4YW0 Q/]5JZW0 /[ F<’G U4JaJK\ %""D-#G &LJKW 7

903)/$’)CE9ba4^ZJ_4F?/ JK_4]ZJ\WZ4 ZL4 ^LWK\4] /[ \0R^/]4 ]ZWKHWYHJS4H R5ZWc4 _W0R4 6 3:.7 JK
HJ[[4Y4KZ J]^L4IJ^ WY4W] W[Z4Y IJHH04 ^4Y4bYW0 WYZ4YX /^^0R]J/K JK ^WZ] /K %D=CE$F@? ]^WK] WKH Z/ aRH\4
ZL4 4VJ]ZJK\ ]ZWZR] /[ ZL4 W[[4^Z4H ZJ]]R4]1EB4ZL/H]F?L4 54YIWK4KZ [/^W0 ^4Y4bYW0 J]^L4IJW I/H40 /[
^WZ dW] 4]ZWb0J]L4H bX 404^ZY/^/W\R0WZJK\ ZL4 Z4YIJKW0 /[ 04[Z IJHH04 ^4Y4bYW0 WYZ4YX _JW W ZYWK]/YbJZW0
W55Y/W^L1 ! HWX] b4[/Y4 J]^L4IJW WKH #" IJKG # LG * LG %! LG !, LG WKH ( H [/00/dJK\ J]^L4IJWG
%D=CE$F@? ]^WK] d4Y4 54Y[/YI4H WKH ZL4 3:. JK J]^L4IJ^ ^/Y4]G J]^L4IJ^ 54KRIbYW]G WKH ZL4JY ^/K$
ZYW0WZ4YW0 IJYY/Y Y4\J/K] WZ HJ[[4Y4KZ ZJI4 d4Y4 I4W]RY4H1 =JKW00XG ZL4 54Y^4KZ /[ 3:.63:.M 7 d4Y4
^W0^R0WZ4H1E;4]R0Z]F?L4 3:.M ] d4Y4 H4^Y4W]4H JII4HJWZ40X [/00/dJK\ J]^L4IJWG WKH ZL4 ^LWK\4]
d4Y4 I/Y4 ]4_4Y40X JK ZL4 ^/Y4] ZLWK ZLWZ /[ JK ZL4 54KRIbYW] 6 ! N "1 "- 7 1 ?L4 3:.M JK ZL4 ^/Y4]
WKH 54KRIbYW] d4Y4 (-1 -*M O !1 "DM WKH D)1 "DM O %1 "DM #" IJK W[Z4Y J]^L4IJWG WKH b4^WI4 0/d$
4]Z #%1 %%M O "1 D!M WKH #*1 ,)M O %1 )*M * L W[Z4Y J]^L4IJW1 ?L4 3:.M ZL4K Y4]Z/Y4H Z/
*%1 #!M O %1 %(M WKH (#1 "# O ,1 D"M %! L W[Z4Y J]^L4IJW WKH IWJKZWJK4H RK^LWK\4H HRYJK\
ZL4 [/00/dJK\ ( H1 E&/K^0R]J/KF ?L4 4VJ]ZJK\ ]ZWZR] /[ ZL4 W[[4^Z4H ZJ]]R4] IWX b4 aRH\4H _JW ZL4

DOI:10.13471/j.cnki.j.sun.yat-sen.univ(med.sci).2003.0134



!!"(B.’, ! cByWWh*~N/~N*{9abwCr!aMK/6:;’ # e

*~N45a@AZvV*eno’yeo
~NTE{9aK&aK’LZ/5|XZ/‘
aaDE\]SfxK89Z/cByWWh*
~NOP!"]’/*~N4/0F>e’vV
MK $%& ‘6IOabw7pT2S;<
’ ()*+,-.&$%&()*/+/0./12&3)*4/5. 6/5,7+/- .8,55,/- 7/&
8/3+96:2; $%<=>&?@AB ;<’TU9u;YdTL
abwCr! ’ 579-09+0,C.0 *679D. E9)*.; FGHB a
/6’XHeo{9K&aKae/x

$ ]^_‘a

$I $ 89MNN{
Lz|}lc0-S34MN1)\]?!J

"’I)03’89g(%&pL0JI % K LI #J?D3’
894t.o-p89rx1’yp894tBJ
K?xZa $%<=>&?@A;<(p $MCML N $!CMLv
Vx*+N{=DCpZ|{0 ! O P?’/Z|/ P :
vV $%<=>&?@A ;<’9u;TL FGH’yjn
FGHiNW ’ FGHQ BGZ|{’p MP"’NEp~N
/ML 8,-"M :"P :"$J :"J! :X R 0p P.>?.v
V $%<=>&?@A ;<’9u;TL FGH’yjn
FGHQx@t>?.Lt{’@{ ! O PG5,
{’GpZ|{_Z|{aU\ !J"MN1*+
ru P"’p|4 J 0V $%<=>&?@A;<’nL7_
5,x
$I J 89OPfkX+uIWEN

=ez ST U+,.-‘a V $ W uf2gc3*1M
c ’8,00). 4.+.X+9) 9+.9+2; YZ[B’fLByWWh
*~NOP’Nf ?:,),, V J W ENSBvV+uI
WEN’y5,:5UV V $ Wx
$I M "#$%&’()*;<

0F{MNNf>?=3vV $%<=>&?@A ;
< V M Wx"+=DCMN["/’u3dMc1)RS
$%<=> $%\ # YU]’LI # 8Z, BxRI/ ML 8,-’fPd
qv(p ?@A;<(]’/F.;<U[1MN
8aGBpux=ju[4vVXSi8(2Si
8’Qxa2SW ?@AU8u%SW>?Uc_
7(XSi8a{9Uc_7/’TU‘Qwe4

5(jn+U8*)’6r;ohM8x
$I ! $<rTLaDuX +,-a9p

U6saM8UV’r,c*#%uVMd V ! W

Xs9:;UVDu~N1)T_&?=T V $’ # WC
Od~N1)T0O4"/_i F2)E,9-4?"Od~
N&?=T0O] F2)E,9-4XaNb4?fX5d
aS8TLL$<rTL0+.3,/- /( ,-7.+.57; ^S_?’
^S_ars3%L ! 88; yf ?@A9iLu[4
9u;T a FGHx
$I # ij4;9

9sa;. ^S_ a FGH (vViNWk6
V0O FGH ‘P FGH?Q W’f($ KSB"0 " # $?l
|’A{GK?W^eQ?‘"NX’;>?./
6f aF=avVA*W^’5>>?.0FTL
FGHQQ?h5 %;9xU\$fu F?FF $LI Li
jklvVijNXx

J U V

JI $ "#$%&’()*M8/6
7_XpZ|c* $%<=> &?@AM83%Uj

!K)t’ed3%5i0M $ ["U?xOd3*1
Mc2g ’8,00). 4.+.X+9) 9+7.+2 /44)*5,/-; YZ[SB
/ ML 8,-’O YZ[Pw]NT%SWoOU^P

4:9-3.5 /( FGHQ 8.95*+.0 X2 $%<=>&?@A 549-5 ,- 5/8. .17.-7 7,8. +9-3.I
./0 12345C497b 4.+.X+9) ,54:.8,9b $%<=>&?@Ab 3)*4/5. 579-09+0,C.0 *679D. E9)*.

V c FGd e97&5.- G-,E ’Y.0 F4, B ; JLLM; J! ’# BC!!% N !#L’!#! W

M " c*~N4/ ()*M8 6uav 7

$89: " ()* ;8<=>3/5 2? <@=5 A/?23/ @B4 @?=/3 85<C/D8@
6<232B@E 7
[Cd/+89)b Uf F:98b Zf ML 8,- 9(7.+ ,54:.8,9b =f $J :

9(7.+ ,54:.8,9b af ).(7b ^f +,3:7



!"#

dS8TL&ic&’(c&aca\.Z1)a
^.va&i’[V.v(oOUKwS(0M $
%?x&%’(/ ) * + $, *’~N1)Ta%SWoO
UKwc&’$, *f/!K%/60M $ -?x
,. , 1)TX&?=T !"#$a/6

7_XpZ|{OP;5>*T /01!KC
F’/0126L 342OP’V&?=T /012_1
)T /012"z%iMW#$0 ! 5 #. #"?x&%’(
/ /012\1DG’yV1)T^&?=TDGL
C&i’em<?a"z\iMW#$0 ! 6
#. #"?x&%’(/ )# 789’/~N1)TX&?=
T’/012NEL 4". ":2 ; ,. #<2"<3. #<2 ;
$. #<2G&%’(/ : *G-g&’NEL )$. $$2 ;
#. <,2"):. !32 ; $. 3"2G&%’(/ $, *eG-
:$. ),2 ; $. $42"4). #) ; !. <#2G*/-U;<

a 4 =(0B/Ct?’0l $?x

) S %

). $ %&’()*+,-;9
$<>-? Zt!q\%SWYWaabwO;

N’/*{9Ejk6L :jk $<>-?’DOx/Q
REx>? $<>-?nLi8^’vV @AB*i8’$
O0W|xB&abw/*E^]aZU[’PL
?VWl/t2>?y8p*{9E’J)fR9
0*EabwaNR(^],]! C :D 4 ExVa&U
eL $$3 789’*QR5 $<>-?ag3Cr!uy
/RI/a )# + !" 789C< ExKL89Z/RI/ )#
789vV $<>-?F@AB;<x

). , !"#X !"#$ao=W
/8zqn1AQ?abw^]&up9p

‘a’A9u /01C3 ExPVY{A}|aUV’/z
^3’=N|abw?’"G(H3%_{9a(t
W"RI/9p>?fXYW4aK,,x*E}
[& /01c0F C $# ExLo‘WCj0L}|’Wo
8915MN;<4aK"LI^p";<>?X
UD G(H3%"av,vV/fi’/01T_vV
iNWk6’Af /012 C I~Nd /01 J5dS8
TL /01?2 Egl| C $$ E’CGJL\LpW^:/
/abw^]a/6x
). ) *~N/ !"#$a/6X#$

KL89l&’7_XpZ|>OPd;5>
TL /01 3%CF I ! 5 #. #" KxZ|/~Nd
/01^5>7_d&iDG’1)TW&?=TL
C&ix/~N1)T’~N/ )# 789m(’/012
.)DG’~N/ : *DG-g&.’$, */!K
Qu/ :#2f]x/&?=T’/012/634/
4 : *_1)TC;’: *cf0g&.’P(W!
b(’(/.)0(- 4)2f]’y/U;<a 4 =
1(0B/Ct?’x

/012*>?a/6’!K)fE>~N/~
NTEabw6saa4x/Nmto )# 789’~
N1)T6saabwA.)c]’) */c]6
t&’: *Waabw^]rg&’(/b\SC’
y0B/t.^&?’xCtUV_[\]Z/>
?~aDE3%Kxx~N $, */’~N1)T/
{94]gu!6xP( /012y0|"gaZG
GL"y#tL&?’xsP\DiX}C!!6
TEcWQRE>G"ca*NOd$qr^u2
f’)W\d$]N34a2KxF>’K89*~
NOP’_[\Mc36!"]a:/\tuT
EG#/^%<2’)W/&6TEuyoEKN
O’\tua]Nn?x1i’%ea:&QRSK
cZ /01SCaX}x

&?=Ea /012c/m(>.)DG’: *
fg&.’P*/’.)40- 4)2OPxFG)
fp4L/ : *>’NmfR34g"’*hd$q
ram%’C!a4sfe4xAp&?=ZUx
{94"(p?;<X @ABM8UVuLjua’
( G(H)WOh&fRT"&?=X&6Tx/~
N/ $, *- 4 =’/0128IeG-7_?’’)W
Ap&?=EaN{9Kw)/L!6{9’y&

12344# I84j4/ K ’ ,! .

l $ ~N4/;$<rTa /012>?/6

BLMNO $ B*O P*L9QOR ST /012 89 UOQ8S9R ST 89VOUORV MOTSUO
L9= LTVOU 8RP*O78L

$ K ’NN V87O QUSWXR "# 9SU7LN QUSWX L9= R*L7 QUSWXD ! 6 #. #"Y
I , K "# 9SU7LN QUSWX L9= R*L7 QUSWXD ! 6 #. ##$GI ) K ’7S9Q $, *D

,! * L9= 4 = QUSWXRD ! 5 #. #"

?USWXR
ZSU7LN
/*L7
HRP*O78L $ K

)# 789
) *
: *

$, *
,! *
4 =

$
:
:

:
:
:
:
:
:

/012 ST PSUO
34. ,) ; $. ,:
34. 4< ; $. $#

4". "< ; ,. #<
"$. 4! ; $. ), , K

)$. $$ ; #. <, , K

:$. ), ; $. $4 , K

:<. ,! ; ,. $) , K

:$. !# ; $. ") , K

/012 ST XO9W7MUL
34. "! ; $. "<
3<. 4" ; #. :<

<3. #< ; $. #<
"3. !! ; $. )$ , K

):. !3 ; $. 3" , K

4). #) ; !. <# ) K

4<. !# ; ,. )$ ) K

4,. !" ; $. ": ) K

IDk’ !"!> VS XLQO !"! K



!"!

#$ %

#& %

#’ %

#! %

#" %

#( %

#) %

***********************************************************

12344# *84j4/ + ’ &! .

"450e/ ,-./ *$/) +54fReucNmaU
V’}U’,-./ *$/) +54fReucNman?)
W_4iY|axL(4%%@x.G( 0123-4/
56-, # " %a:;(2y ,-./ *$/) + )utO6To
-yKuc6(n?x,-./ *$/) + 54fReuc
NmaUVZ?_tO6TaxL(4%\@\
1pvtHR]x

\:;FL # ) % ,-./ *$/) + 78 && -92: ; < A5~
N4fR0$\GHn?’Qo8f &) -92: ; <>
)c]uaMcmp’5K89DE $8 7 -92: ; <
o801 ,-./ *$/) + 5)P~N4fR0$aU
Vx,-./ *$/) +5)P~N4fRap,@9’7/
W9vV1x

rsQR=

>5? 0@ A?- B@ A4CDC13 E F@ !" #$8 G29H616I4DC CJJCKI3 2J
H1CI1C6I9C-I L4I5 K6HI2H14: 6-M :2361I6- 2- K61M42D63K?:61
H12ICKI42- 4- 6 16I 92MC: 2J 43K5C946/1CHC1J?342- # N % 8 N

,9 G2:: G61M42:’&777@ ’" *’ + = )O)8
$ C 8 NOx(|!XY%_)~~N4fR0
$ # N % 8 )NO:4vw’$PPP@ &7 *’ +C$!’Q
NaP@ 1 ,@ v w@ , 8 NOx(| / *$/) +/N
Ox(|!,-)PQRy31an? # N % 8 15)
NO:~)@ &777@ &O *( + = !(78
E2R3 , N@ D6- SCC: T T@ T4-I2 B U@ !" #$8 ,-.42IC-34-/
*$/) + 43 6 92M?:6I21 2J I5C 5?96- 1C-4-/6-.42IC-34- 3V3/
IC9 # N % 8 WVHC1IC-342-@ $PPP @ ’! *& + = &P(8
. G’Dba’;B) 8 tO6To-NOx(|
* $/) + O(uaMc # N % 8 1HI54_a54~)’
&77$@ $" *& +C$$$8
Jv7@ 3EF@ F)1@ , 8 ‘llL53F)P
4fR0$aGHn? # N % 8 1HF*:GH84 @
$PPP@ $$ *) + = !$’8
XC11C416 , N@ A6-I23 E ,@ ,:9C4M6 , T8 ,-.42IC-34-/
*$/) + = K61M42H12ICKI4DC CJJCKI 4- 9V2K61M46: 43K5C946 ;
1CHC1J?342- # N % 8 WVHC1IC-342-@ &77$’’O *’ TI & + = (("8

*Vz J%s +

*]m’ !"7 > J219 H6.C !"7 +

#$ %

#& %

#’ %

#! %

?=ApY0~N0Z’cWQRE>"IJcL’
AL EYZE{90(t,’UVo A[\#$7 %x

89UVl&’*~N/~NYdT A[\].
)DG’( 5G-g&’*/\U40’Vf1)T
a/6LLjk’*/I\tu[8a40’P^
&?=T84pt.L&?’xAp89MN$p
\3’34BJsut.&<a A[\]$!yfU
gUN&6Ty&?=’PK89-])fNu’
A[\] ByG&aTL)WZ!6{9T’D
A[\]tUWDG’y\^340aTLL~NY
dT’Aq\C! A[\]/6\7aTL’B\&
Y{9’q%$!\1pvtH:;x

rsQRC

(B.@ u \@ 5 H@ , 8 cWh*~NOPae
vy)#IW;<OP # N % 8 15Tz)*NO:~
)@ &77$@ ’0!?C&(O8
T54:4 E ^@ S61V S ,@ _6D4M , ‘8 aC?12:2.4K6: MCJ4K4I
6-M KC1Cb16: 4-J61KI42- 6JIC1 IC9H2161V 94MM:C KC1Cb16:
61IC1V 2KK:?342- 4- ?-6-C3I5CI4cCM K6I3 # N % 8 AI12RC@ $PO(@
$) *& + = ’$O8
(B.@ u \@ 5 H@ , 8 c3*1Mc2g/~
N*{9*eabw^]a:; # N % 8 15+uj~
)@ &77&@ ’" *$ + = &"8
(B.@ YZ[’u \@, 8 c*~N!6/ <6Ke
$8 &HH94uytIh*ea01 # N % 8 ’t_834
4#’&77&’&&0)?C"))8

A-4MC1 E A@ a4C9C1 ^ ‘8 , 3IC1C2I6d4K 6I:63 2J I5C K6I
b164- #U % 8 G54K6.2= [-4DC134IV 2J G54K6.2 T1C33@ $P($8
(O8
T5C:H3 U F@ W?6-. A G@ W2JJ96-- F N@ !" #$8 ‘292/
.16H54K 9C63?1C9C-I 2J :2K6: KC1Cb16: .:?K23C 9CI6b2:4K
16IC 4- 5?96-3 L4I5 * X/$O + &/J:?212/&/MC2dV/_/ .:?K23C=
D6:4M6/I42- 2J 9CI52M # N % 8 ,-- aC?12:@ $P)P’( *& + = ’)$8
EC4-561MI U@ 0C? U@ \23bC1. W@ !" #$8 e?6-I4J4K6I42- 2J
.:?K23C I16-3H21I 6-M H523H521V:6I42- 4- 5?96- 3RC:CI6:
9?3K:C ?34-. X_S TF‘# N % 8 N a?K: UCM@ $PPP’!7 *( + =
P))8
U4V6c6L6 W@ Y392-I ,@ TCI4I/‘6b2?C U G@ !" #$8
_CI/C194-6I42- 2J $OX/J:?212/&/MC2dV/_/.:?K23C 16IC K2-/
3I6-I3 4- I5C 6-C3I5CI4cCM b6b22- b164- L4I5 MV-694K
H234I12- I292.16H5V # N % 8 N aC?123K4 UCI52M3@ $PP’’"7
*& + = &(’8
>636M-V f E@ ^65: E <8 AI6-M61M4cCM ?HI6RC D6:?C3 2J
-2196: I433?C3 6I TF‘ L4I5 &/ # J:?214-C/$O % /J:?212/&/ MC/
2dV/_/.:?K23C= D6146I42-3 L4I5 b2MV LC4.5I 6-M 6 9CI52M
J21 K211CKI42- # N % 8 E6M42:2.V@ $PP’’$OP *" + = O!)8
<?K4.-6-4 S@ AK594MI f G@ U21C3K2 E U@ !" #$8 UC6/
3?1C9C-I 2J 1C.42-6: KC1Cb16: .:?K23C ?I4:4c6I42- L4I5 J:?/
214-C/$O/X_S 6-M TF‘ 4- 5CIC12.C-C2?3 I433?C3= I5C21CI/
4K6: K2-34MC16I42-3 6-M H16KI4K6: H12KCM?1C # N % 8 N a?K:
UCM@ $PP’’’! *& + = ’(78
S294 A@ f61H ,@ S1CC-bC1. N W8 EC.42-6: 6:IC/16I42-3 4-
6- CdK4I6I21V 694-2/6K4M I16-3H21IC1@ b:22M J:2L@ 6-M
.:?K23C 9CI6b2:439 6JIC1 94MM:C KC1Cb16: 61IC1V 2KK:?342-
4- I5C 16I # N % 8 FdH 0164- EC3@ &777’$’7 *’ + = "&$8

*Vz $-0 +

# " %

#( %

#) %

#O %

#P %

#$7 %

#$$ %


