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HYPEE ARSHAKXREHE S ZEEE TS RHARSKE, MARKRBEE, TNF -o, VCAM -1,
ICAM - 1% ICAM mRNA RA Tk . LR ZEBFRATINF o« REFTHEBRFERA  FEHLBMARM
BEEMNARARSKEA/R1I~6D) . HENEEBFFLA3h RI/R1~12d).TNF -a(I3 h % I/R
1~6d).VCAM-1d3h BI/R1~12d).ICAM-1d3h B I/R1~6 )% ICAM -1 mRNAU 3h & I/R
1~12DEXHBTREBFRAA; EEEBAMZhEREBIES T 3h.I/R 6 ). TNF-«(d/R1d.3d).
VCAM -1(/R 3d.6 d). ICAM-1{I3h.I/R1d) KR ICAM -1 mRNA(I/R 1~6 ) EEHH T HEEBA.
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Changes in inflammatory cascade response and its implication during cerebral ischemia/reperfusion in aged
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[Abstract] Objective
(TNF -a), vascular cellular adhesive molecule - 1 (VCAM - 1), intercellular adhesion molecular - 1

To investigate the changes in expression of tumor necrosis factor - «

(ICAM - 1) and its mRNA expression, and the pathogenetic mechanism of cerebral ischemia/reperfusion
(I/R) in elderly. Methods Thirty-six male young SD rats (5 - 6 months old) and 36 male aged SD rats
(20 - 21 months old) were randomly divided into young sham-operated group, young model group, aged
sham-operated group and aged model group, respectively. The two model groups were randomly divided into
ischemia 3 hours (I 3 h), I/R 1, 3, 6, 12 days groups. There were 6 rats in each group. Focal cerebral I/R
model was replicated with middle cerebral artery occlusion (MCAOQO). The changes of the nervous dysfunction
score, the water content of cerebral constitution and the expression of TNF —a«, VCAM -1, ICAM -1 and
ICAM -1 mRNA were observed at each time point. Results The expression of TNF - a in the aged
sham-operated group were higher than that of the young sham-operated group. The nervous dysfunction
score (I 3 h and I/R 1-12 d), the water content of cerebral constitution (I/R 1 - 6 d), the expression of
TNF -« (I3hand I/R1-6d), VCAM-1({d3hand I/R1d), ICAM~-1 ({I3hand I/R1-6d) and
ICAM -1 mRNA (I3handI/R1-12d) in young model group and aged model group were higher than those
of the young sham-operated group and the aged sham-operated group respectively. The nervous dysfunction
score (I 3h, I/R 6d), the expression of TNF -« (I/R 1, 3d), VCAM -1 (I/R 3, 6d), ICAM-1 (I 3h,
I/R 1d) and ICAM -1 mRNA (I/R 1-6 d) in aged model group were higher than that of young model
group. Conclusion The cerebral I/R injury is correlated with the up-regulation of TNF - a, VCAM -1,
ICAM -1 and its mRNA expression. The cerebral I/R injury of aged rats is more serious than that of young
rats which might be associated with up-regulation of TNF - a, adhesion molecules expression with aging.
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X K. 28 B 18] & B 42 7 (ICAM - D) #1 ICAM - 1
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VCAM - 1,ICAM - 1 EEAREFA R HAETE ;
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1.4 Sit24b38 . F SPSS 10. 0 3Kk 462 xF %048 3
FTHEIT 2D BIEUI B L mEE L) FER R
T ZM,P<0.05 HERBHKITFEX.
2 & R '
2.1 RHEENE
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B N E , M R 0 2R b K g BE K P, 2R s Ak i R IR K
B4 B 2 FBIE 5K LT P B ) UL 5, 40 RS
A E R EREBEKE, BB IER RN
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WEHARB[RER D MM EERBERED>HER.
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2.2 MRALREKEENHNGER D - ERBBRFR4A4HK
B AEMEFREEARBRMAASKEI3Ih B
THBZA;I/R1dXEE,BESEZH T B I/R
I~6 dERFRBRBFARAANERNAII L BEAS,
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F1 FAMALSAKBRAMETENBREI LB +s5,n=6

Table 1 Comparison of cerebral water content and

nervous dysfunction score among the groups(x+s,n=6)

A5 i (e BMART KR (%) WEThBERIES (D
HEBRFAA 77.05%1.82 0
EEERY 13h 80.42+3.29 2.0030. 63%
I/R1d 87. 701 4. 90X 3.80+1. 31%
I/R3d 86.40+3. 53%< 4,50F1.17%<
I/R6 d 84.00+2, 30% 3. 67%1.21%<
I/R12d 80.27+3.8420 3.00+1.55%Y
76.1712. 44 0
79.67+3. 36 4.5710. 82%0
86. 811+ 4. 99%< 4,67+1.03%
85.67+3.01%< 5.50%0. 55%
I/R6 d 84.22+3. 89% ¢ 5.33%1.21%0
I/R12d 80. 1142, 2700% 3.6740. 52%0%

B E5RBRBFRAELE .*P<0.0l; 548413 h .
*P<0.05,°P<<0.01; 5&H I/R1d ¥ :4P<0.01; 5
A4 1/R 3 d HE. YP<0.05,0P<0.01; 5&4 /R 6 d H
8. % P<<0. 05; 55 9 4 L RY 41 48 R of (] 4 b 8 . OP<C0. 01
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Z I/R12 d Bt B B F 3 d(P<C0.05 8 P<0.01),
ZEBBMA KRR I3 h M I/R6 d B#HZTIBITFIH
B B8 THEERI4ARN ML P H<0.0D,

2.4 TNF -a 1l VCAM -1 RikKFE(FE 2D . EE
BFERATNF-« ZSHEBHETFTHEERFARL
(P<<0.05). HEMEFHAMAF LG TNF -a 3y
BBAE,.I/R1dEEHE, GEH THE,I3h~I/R
6d TNF -« ¥ B H FRIEMBFARLHP<0.05 K
P<0.0D,I/RZh N SFBBFARAL4LEERE
BEH.I/R1dHMI/R3d BEEBEA KR TNF -«
FEVWERTHEERMHA P H<0.05 . HFEME
FEERA KRS VCAM - 1 RAHBHEE .1
FI/R3dKXEE.BEEEH TH.HZEI/R12d
ABETRBMBEFRAP ¥<0.05), BEHERA
I/R3d# I/R6d Bf VCAM -1 ZEHHEBRFH
R (P<<0. 05 1l P<<0.01),

2 £ETINF-oH VCAM -1
WLk AKEHEB(xLs.,n=6)
Table 2 Comparison of TNF -« and VCAM -1

expression among the groups (x+s,n=6)

#15 B TNF-o(KEf)  VCAM-1(4)
LEZ:EF S 194.3045.29 1.2240. 41
HFEMRA I3h 183.2444.75* 8.00%1. 79%

I/R1d  180.31%4.82% 9.17+2.23%
I/R3d 186. 48+5.61* 4 9.50% 2. 74%

[/R6d  186.1314.05"4 5.00+1. 26%*A0

I/R12d  188.3116.344 3.0040.63* <A0*
EEBRFRA 189. 081 5. 50% 2.5940.76
RS I3h 183.714£3.84" 7.50L 1. 64%

I/R1d  174.2343.98%*® 9 8341 47%°

12.33+£2. 94X * 0@
8.831+ 1. 17%X*¥O
5.00+1. 26 * >A0%

I/R3d 176. 834 5. 48%®
I/R6 d 184.58+5.16* 20
I/R12d  186.75+3.7120

F:HRBBRFRALE: " P<0.05,*P<0.01; 5F&4H 13 h
HE:®*P<0.05,°P<<0.0l; 5 &4 I/R1d H&:
AP<0.05,AP<C0.01; 5 & 4 I/R 3 d L #.Y P<<0.05,
Op<0.01; 544 I/R 6 d & *P<C0.05,%P<0.01; 5

EFRFEAALE.*P<0.05; 5HFRAAMFN B AL
£ .9 P<0. 05,0P<0. 01

2.4 ICAM -1 1 ICAM - 1 mRNA % ik KF
(). FEMEEEUAKRRHEF ICAM-1 &
H mRNA REHHBM, F I/R1 d 54E, WG
Z¥W TR, Z1/R12d,ICAM -1 5FRI@SBFARAH
B, E2SHM LB EM, M ICAM -1 mRNA B E
FRIBBFARA (P 1<<0.05), ZEBEMH LR
I3 hf1 I/R1d it ICAM - 1 X BE FHEL

2] [@ & 8] &, W ICAM - 1 mRNA F I/R1~6d
¥R B & THEERS P <0.05 5 P<0.01),
;3 #£4ICAM -1 1 ICAM - 1 mRNA
WEKRFEREGLs,n=6)
Table 3 Comparison of ICAM - 1 and ICAM - 1 mRNA

expression among the groups(x+s,n=6)

a5 B i8] ICAM -1 ICAM -1 mRNA
HEEBRFA4 9.074+2.04 10.33+1.21
HEMPBA 13h 16. 83+ 2. 40% 19. 33+ 2. 50%

26. 671 3. 33%<
23.00L£3.10%®A
15.174 1. 33%<a0

I/R1d 25. 001 3. 63%<
I/R3d  23.67+2.50%
I/R6d 15. 50+ 2. 88%a0

I/R12d  12.00%3.0340 13.501 1. 88 <40
2EBFEARM 11.36+2.25 10.6741.21
ZEMEA 13h 22,171 2. 32%@® 20. 83+ 1. 33%

33.1743.87%<0
26. 331 3. 33%0@
17. 331 2. 50X ¢ A0@
13.00%1. 90* cA0%

I/R1d  32.67+4.27%°0
I/R3d  25.00+3.16*2
I/R6d  17.6743.01**20
I/R12d 11.1742.32°40%

B 5ABRBTERALSE. " P<0.05,%XP<0.01; 5&HI3h
H#E:® P <0.05,°P<0.0; 5 &4 I/R1d Hi%:
AP<0.05,2P<<0.01; 5 &4 I/R 3d & .0P<<0.01; 5

A4 I/R 6 d L ¥ P<0. 01; 55 7 4E 81 AU 41 46 9] o ] 4 1
# .9P<0.05,0P<0.01

3 it
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I/R4& B [8] S 39 0] WK R 2 ) # 2 BB B ig f K
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kE I/REBHMAZRHGM I3 h B I/R3 d F
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TNF - o BRI RN HEAREF, N I/R
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B X VCAM -1 FiAF R F&,.1/R12 h 55 4,
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/R EZERBEMRSFEBIBEFTEARE D

B, RREF /RN, REAKRKE . FH. . BEH

SR, R PR 53 E X B RE 55 B S A LR
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XK. B, BH W AR AE 2% B R BT BE AR CH IR IT IR I/R

B FRRE.

$EK .

1 EEA, B, R, . K ET TO I K BB B 3 45 R 3 4
ARAFHER. PEFPHES G2 HHRE,2005,12:275 -
278.

2 AEERAE, FUIA. ST, 2. 25 00K BRI G I T O M BN N O A

JE B 4 2 40 i A B B (D A B ¥, 2005, 25
196 - 198.

3 HENIT,ERA,RRR, % R X R G 0k R

10

11

12

13

14

15

16

Fas .Fasl £ H ik R caspase -3 ¥R ). PEBEE R
*%,2005,25.162 — 164.

X4, FEER A, TN, 3. N K R R /7 O A e R
HGEARSHBEREREROXRU). FEEERIBEE,
2005,17:654 ~ 657.

ZERA BTSN, % CER KRB RN/ Al ERS A RE T
AR EPRAL. PEBER A YEE,2004,16:151 - 154.
Bederson J B,Pitts L H,Germano S M. et al. Evaluation of 2,3,
5 — triphenyletrazolium chloride as a stain for detection and
quantification of experimental cerebral infarction in rats (J).
Stroke,1986,17:1304 —1308.

REF. DMEEMDRAARRE O AEFERU. PEAEY
ik, 1995,9:156 - 158.

FEAE EFERGONBERRRAERI). HIEEEFEE L)
% ,2003,24.228 - 232.

Sairanen T R, Lindsberg P J, Brenner M, et al. Differential
cellular expression of tumor necrosis factor — alpha and type 1
tumor necrosis factor receptor after transient global forebrain
ischemia(J]. J Neurol Sci. 2001,186:87 - 97.

Nagy Z, Simon L, Bori Z. Regulatory mechanisms in focal
cerebral ischemia: new possibilities in neuroprotective therapy
(J1. Ideggyogy Sz,2002,55;73 - 85.
Yin L, Ohtaki H, Nakamachi T, et al. Expression of tumor
necrosis factor alpha (TNF alpha) following transient cerebral
itschemia(J]. Acta Neurochir,2003,86:93 - 96.
Berti R, Williams A J, Velarde L. C,et al. Effect of the protea-
some inhibitor MLN519 on the expression of inflammatory
molecules following middle cerebral artery occlusion and reperfu-
sion in the rat(J]. Neurotox Res,2003,5;505 ~ 514.
Kyrkanides S,0'Banion M K, Whiteley P E, et al. Enhanced glial
activation and expression of specific CNS inflammation-related
molecules in aged versus young rats following cortical stab injury
(JJ. J Neuroimmunol ,2001,119:269 ~ 277.
FEE KB BEBA. S ERARBGLEEE - KL
R T R B o E B RE, 2001,21,
287 - 289. '
RELERL, AEEF. RIS W/ Bk S AR S R
307 B9 B (T o B P BE 45 & 4 % , 2001, 21: 130 - 133,
HHH, ERAAEK, . KRB M EFEES VCAM -1 8
ik HHEMETA U, b E IR 2P 4,2002,10.329 - 332.
GO F #9:2005 - 11 - 23 48[ B #5:2006 - 04 - 14)
FXREFRE)

N—F

2006 E MBS G HHBEIURE

FREANRERBAPHT 2006 £ 6 A 13—27 BES M D ERRASEE¥XHERAE “ MBS LETH AR %S
B OF B4 5 2006 -3 -5005), AR EITHUAMBHER T, LBITR N, RHAXFERPERY EFNBERTH. Bt
HEBEAELEERX(TEBRRELEZ . AERORE. ¥ILABRTEARRBEHT I X¥H 1650 KELESERE
WA MBS EPOREFENEEREUFP LB, BEMEFERBERREBRBBEE. BRI MAih L —§ 106

BImAREARBEBR MBS LS L
83850849,

] 9 A B T s A AL . MR 4% - 510080, B R HL15:020 - 83827812 ¥ 62010.62011; 5 B 020 -

JEEARER


http://www.cqvip.com

