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[HE)] BY FiTUMEFFURASARFELBEEARE-2(MMP -2) MMP -9 REF & B E 08

HOAMBF - 1(TIMP - DAY mRNA #iEAdk, HE AZREBRIARCHETEA. 80 R SD KEKHEN
4 KB FAM BAME A, KRGk E S ABRFRLE A EEFKE (ROSCHSEIRI K 0.5.3.6 19 h
A, B SAKXRBES MMP - 2. MMP-9 & TIMP -1 # mRNA £ik1E%. 42 OHEHS 3h XK
RSN MMP -9 & TIMP -1 # mRNA FAK V¥4 L 7.6 h 6 B &8 & MMP - 9/TIMP - 1 H{E 4
Wik, MMP -2 mRNA KPECHE G 9h NXRLBHEASE. &t LHEHE L DR MMP -9,
TIMP - 1#] mRNA 3% 3% 3 0 J Ho 5 5 % , i MMP - 2 mRNA XK ¥ ERMTHBEL.

[X@ial CHEHRAR: EREBEAE: EFLBEAMBHIMHF

Expression of mRNA of matrix metalloproteinase and tissue inhibitor of matrix metalloproteinase after

cardiopulmonary resuscitation for asphyxial cardiac arrest in rat LI Zhang - ping * , CHEN Shou - quan.,
WANG Shan - shan, HUANG Wei — jia, CHENG Jun - yan, WANG Wei, WANG Wan - tie, TAN
Ying - xia. * Department of Emergency, The First Hospital Affiliated to Wenzhou Medical College,
Wenzhou 325000, Zhejiang s China ’
Corresponding Author: CHEN Shou - quan (Email; csq@hosp 1. ac. cn)

[Abstract] Objective To study the change in mRNA expression of matrix metalloproteinase (MMPs)
and tissue inhibitor - 1 of matrix metalloproteinase (TIMP - 1) in brain after cardiopulmonary resuscitation
(CPR) for asphyxial cardiac arrest in rat. Methods
clamping endotracheal tube at the expiration. Eighty male SD rats were randomly divided into two groups:

The animal model of cardiac arrest was reproduced by

control group and resuscitation group, and they were again divided into 0, 0.5, 3, 6, 9 hours subgroups
(n=8). Evans blue content and mRNA expressions of MMPs and TIMP - 1 in the brain after CPR were
The mRNA expression of MMP - 9 and TIMP - 1 was up - regulated
3 hours after restoration of spontaneous circulation (ROSC). At 6 hours after ROSC, they were markedly
high, and the ratio of MMP - 9/ TIMP -~ 1 was higher too. The mRNA expression of MMP - 2 showed no
significant change at 9 hours after ROSC. Conclusion The mRNA expression of MMP - 9 and TIMP -1 and
MMP - 9/TIMP -1 are increased at early stage after CPR, but the mRNA expression of MMP - 2 shows no
significant change.
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matrix metalloproteinases, TIMPs) & MMPs # %
FYHALMHEF,EHT MMPs f3EHES. 15
KEL.MMPs fER# BB MR RGP RAFEE
fER @, {B7E CPR 5 i 15 B9 284k ¥ R WiRiE.
AR W R - SR N (RT -PCR) &
BELWE CPR K RRHR MMP - 2 MMP -9
AR TIMP -1 mRNA #FiX 0738 1k KBt R4 4 .

1 HEBEFE

1.1 ZRIMYRSA - EHEEFERSD KH 80 H,
A HE 250~400 g; I H IR MEE BRI TR+ 0,
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FYFIE S E ST 22 - 03001, BEWLO MEFR
X+ B H M SR, 5 T ] X 4 R FARBE
H F 1§ ¥ X & (return of spontaneous circulation,
ROSC)/5EI %I &% 0.5.3.6 1 9 h 4,540 8 23y,
1.2 FHYEARERAEAFik - HLRERREAY®
FHOLASGHE; LIS B Utstein A", RETER
12 h, B B ERKFRE, B K244 35 mg/ke JEETE
HIEFREE, 4L 10 mg » kg™ « h AP FERREE. B
NP MEMNE T FARE L, T4 OB IR, #1T
SR, EFSKEE, BE RGBS, B3k
BE . SEVFEE . BPRI. KRARZERTR
% 10 min, FRER R EASEFERPFREL. O
FEEH (CAEX N UBER CESE AF RSB
U5 55, 3 3 Bk 7 2% 3 Bk k- (MAP) <<30 mm Hg
(1 mm Hg=0. 133 kPa), 1 CA 3 min(KAXK
FE(TL£Dmin) 5 HTT CPR, RE LBk E T
ERRE 20 pg/kg MR BE 5T BN SYHIBRBR A 91
1 mmol/kg; FEIR HLAH BB S (E R 2 E0Ch 10048
0,), BRI EK 80 K /min, MK & 6 ml/kg; [FBfR
ALK, 3% EMEH 160 K /min, 3 K&
AKX BBEHE 2N 1/3: S ieR OB
A, # 3k MAP, 3 5 ¥.0-% (HR) H MAP>
60 mm Hg3F4%4E 10 min % ROSC @trE. BHFEAR
AN IGH TR KB IEE . B R, A
T2 B K& CPR, AH LY B [|] 5 AL SE 3 4 HE LR

1.3 ARG L E K (Evans Blue,EB) & &l € :
047 EB & B ] F o i B I -y R BB B AR . B
Y3 F A SERT 15 min 25 T 8 kiES 2% H# EB
2ml/kg, REKRERE, FH,.ZCEFEZEFIK.
FAHLF,10 min NS #iEEHEEK 150 ml,
REW LB RAR, AR TFRIVHERHEEEE
Ly BAPSRE S, S HMA 3 ml B, /s
F 37 CKIBFEME 48 h, B254%57,3 000 r/min &
A 15 min, B LW, 7E 721 2656 E i 632 nm &b
K I % Y6 BE. LA 0. 0.138,0.275,0.550, 1. 100,
2. 200,4. 400 1 8. 800 mg/L {E % EB BytRHEMK & ,
KREBEIFIHFE y=0.144+16. 8642 (x HREE,
yRAWED ., BMTHARXITEMAS EB & . WAH
EBEB (ug/g)=AX HEBEE (mD) -~ B E (g).
AABBEIFEBARIETABRESHUESEB SR
(mg/L),

1.4 WAL MMP -2, MMP - 9 fiTIMP -1
mRNAFE M 5E - b e KRG LB 1/4 AR E
WES WS F-70 CTKFHRFEH 3% Trizol iR

AR ERIFIRE RNA, BHFER 20 pl,
BEHLSI 4 250 ng, B 3& B B B I 75 0% 8 55 R B
(M -MLV)200 U, # RNA 2.5 pg, B 2 pl H5F
k& cDNA, Bl 1 UTaq R A B RAHN B T
20 plik Z 4T PCR ¥4, & 5149 10 pmol, HEH
% B-zhEA (B -actin)94 CAZHE,72 CIEMH, B
KBE . SIHFFEFHRERLE 1. ARELSECY
1. 5 R BRARREBE B B UK /5 » 4 Pharmacia BEBE AR
{XIREE , 3+ F Imagemaster 34T (X 73 #r R4 IR THI AR
it & MMP - 2/B8 - actin, MMP - 9/8 - actin 1
TIMP - 1/B - actin fJEREMAH{E.
F 1 PCR 3|%F3 . R AGR BRI B
Table 1 Primer sequence,annealing

temperature , product length

A iE BAREC)  FHKE®b)
MMP-2  5-CCC CAT TCT ACA CCT ACACCA A-¥' 61 243
K X §'-CAC TGT CCG CCA AAT AAA CC-3'
MMP-9  5'- CCA GAT GAT GGG AGA GAAGC- %' 59 403
R X 5'- AAA GGC GTG TGC CAG TAG AC-3'
TIMP-1  §'- TCC CCA GAA ATC ATC GAG AC-3' 61 4
B % 5'- ATC GCT CTG GTA GCC CTT CT-3
B-actin  5-CAT TCG GCA ATG AGC GGT TC -3 AR L 3

R X 5-CTT AGG AGT TGG GGG TGG CT -3

1.5 SiEFE - BEHUSERLEEEGEHR
7~ B SPSS 12. 0 it BTt KRB E EH
EW. T EFIEH Levene BRI, HEFFHT B AT
BB LSD 88, 5 ZFAF6FH Tamhane's
t %, P<0.05 WERERITEE L.

2 &% B

2.1 CPR #iE kB HR.MAP % {k: E% KR
MAP %(141.8+14.1)mm Hg, KB ZEHFBZE
CA B¥[H) R (294 +44)s . B KB7E CA BRI KL
R ARSI R, FRESRA B R4, CHEEARMR
KEHB-IROE,ZE 7min £EHOHREREE
# ,HR 0,MAP i 0, 2 CPR J5 ROSC % 100%,
ROSC & B ¥ CPR B¢ [H] % (1754 104)s; ROSC
Bt MAP #>60 mm Hg, 7] fili 5 2] 80 B 49 .02
YRR BB B, TRERN KR
K FERITRIE IR Y B &,

2.2 CPR EHIKBMAL MMP -2 MMP -9 &
TIMP -1 #§ mRNA Rix 482 (F 2,8 D BFER
XF 840 & B ] 5 22 [ AR 4 41 MMP - 2. MMP -9
K TIMP-1#) mRNA XX K FERBY TR EH
(P 1¥3>0.05), EHAFECPRIE 9h )y MMP -2
mRNAFREFR LA B H 5,5 CPR B2 RfRF A
RAFBEESHLERTEFEP H>0.05), &
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MMP - 2 MMP - 9 $1 TIMP - 1 mRNA RER MMP - 9/ TIMP - 1 tLE{ETE (x—s.n—8)

Table 2 Expression of MMP -2, MMP - 9. TIMP - 1 mRNA and MMP - 9TIMP - 1
rate at different time points after CPR(x+ s.n—8)
6 T 1 4 A5 0-5 h AF6h
MMP - 2 mRNA 1AL Foo1o1 poasl 0. 263 0,726

i
3 I o, 180
MMP -9 mNA b Gn2
TIMP -1 mRNA

MMP - 9TIMP - ) |, (80

30+ 0,237 0.545 40,14

SAM ) g G AL

coAA CoAA

s AL |l.né"tlllh"AA

i G E A

S Pl 0L YRR RIS R 8L - A P00

MMI'-2 mRNA MMP-9 mMRNA

Lo ffe FARREIREE 6 hoo o ffE A HHE2E 9 hidy

%] 4 3 3581 0

TIMP -1 mBENA

B CPR BRIARMAL MMP -2 MMP -9 & TIMP — | mRNA ﬁ;tmt

Figure |

HHLE CPR IG5 3 hMMP - 8 mRNA 5K P18 .
6 h i ¥ LTE.9 b {1 TR G 0E A4S L I CPR B[4
K AR AR E B2 A [ B (] o5 bL 2 22 S H AT i A
(P ¥<<0.01), HFIH TIMP - 1 mRNA F#ikK P
il MMP -9 mRNA {473 h 2885 .6 h il
9 h W E RS CPR A B (B A G B8 20 4 1) ek
] 55 FO 4 22 49 5 W B PR CP Fp<o. 01D,
2.3 CPR LEAK R MMP - 9/TIMP - 1 H.
{28 1k (3% 20 iz TR 4 B8 2 75 0 (1] 2 [A] igq 20 £10
MMP - 9/TIMP — 1 % % & i &P #>0.05),
H U541 CPR f5 0.5 h il #120 MMP - 9/TIMP - 1
s Eit.6 h ﬂl" h S0 A S dse. 5 CPR B
B AR T oA A B2 (o) g i) 2 ] HO L 22 R E
(P Hj<<0. 01y,
3 i

MMPs R i 40 i S0 BE 0 ) 1 %2 R (g, Hovp
IV 7R [ G0 5 MMP — 2 1) MIMP — O, 0] B i 1005
HEIFCHEAY A A v R R B S T B2 R
R B IAL S BE A4 LA Y . Gasche fil Asachi
SR ) A BT ) B S e S e I — S S
s B LR SRR MMP — ¢ FE I N 7R 5 ik kg
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=31

]

Expression of MMP -2, MMP -9 and TIMP - | mRNA at different time points after CPR

FAAF AR5 CPR J5 MMP - § mRNA £ IR 2120 ok
B (L, ALR L& MMP - 2 mRNA %
HRAKFAECPRIFE O BHTHEBER LB F1E,
He i o] GE 1 MMP - 2 mRNA %€kl - MMP - g
mRNA B & AR AR,

TIMPs 24 P9 5 22 1) Mk MMPs & 48 7,
TIMP - 1 G4l ] 2 % MMPs i& 1. 645 MMP -9,
s e W LK APERTER ML 12 h TIMP - 1 ik
W3 fF.2d B 7 % GAFE{E™, ARG RE
7:-CPR I5 TIMP — 1 mRNA [ &5k Y
wmpw%fb - 3K A RE S HLR Y — PR 4 2

LEF 7] s MMP - o i PERYIER . R
lel . {H & MMP - ¢/TIMP — | {8k 58 A, #F 8
MMP - 9 i & 5 5, MMPs #l TIMPs i) ) & F
7 #E BB L - A D e R R

£ B AR, CPR 15 5L HA I 2 #0 e MMP - 9 f11
TIMP — 1 ) mRNA ik i hn ., 3 B EG (7] 5 i . 72

CPR 6 h m'ul AT (g o ] RE S i AR A5 A5 17 B YT
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{7 1 G Bl m:.l’)[ QL

1. P g VAR

Gasche Y, Fu - Fujimura Y et al. Early appear-

ance of activated matrix met rateinase = § after focal cerebral

ischemia in mice:a possible role in bload = brain barrier dysfunc.


http://www.cqvip.com

PEEERSKEY 20054 9 A% 17 % 98 Chin Crit Care Med, Sep. 2005, Vol. 17,No. 9

D000 http://www.cqvip.com|

*+ 551 -

tion(J). J Cereb Blood Flow Metab,1999,19:1020 - 1028.
Hendrickx H H L, Rao G R, Safar P,et al. Asphyxia cardiac
arrest and resuscitation in rats [J ). Resuscitation, 1984, 12:
97 - 116.

Idris A H,Becker L B,Ornato J P, et al. Utstein - style guidelines
for uniform reporting of laboratory CPR research (J). Circula-
tion,1996,94.2324 - 2336.

Asachi M,Wang X,Mori T,et al. Effects of matrix metallopro-
teinase — 9 gene knock - out on the proteolysis of blood - brain
barrier and white matter components after cerebral ischemia(]J.
J Neurosci,2001,21:7724 - 7732.

THER B/ME KL S O E N S MR TR R R K E

REREOB-9OWMENWREX ). PHRERINESE,
2004,16:137 - 141.
Romanic A M, White R F,Arleth A J,et al. Matrix metallopro-
teinase expression increases after cerebral focal ischemia in rats:
inhibition of matrix metalloproteinase - 9 reducés infarct size(]).
Stroke, 1998,29:1020 - 1030.
Wang X K, Barone F K, White R F, et al, Subtractive cloning
identifies Tissue Inhibitor of Matrix Metalloproteinase - 1
(TIMP - 1) increased gene expression following focal stroke(]].
Stroke»1998,29:516 - 520.

GRS B #2005 - 06 - 02 418 H #].2005 - 07 - 23)

% JZWEHE CT TR Sk LB A C Y EH
5 2R Bk LR & I AR LI5S

Ep AR FFMH AmM

[RAiE] £285ECT ERAKRIR: BHCREEH;

L SR Sk GRS E (ACS)
BE T £ EEE CT(MSCT) 'R 31
B GERO RS U R EH C KV E
H (sCRPYR i, #t — 35 3% 1F sCRP 57
WREBRERBEENXRR. UK _H
I B 17 P et e B 78 82 5 72 B A U
MERE, LA T ACSHEHR. EITX
s RN .

1 BE5HE

1.1 BFFEATS 2004 £ 1 H—2004 4F
10 AHAEI G ACS B 40 6. I F &
WHO it L. R A 2 W b dE . Ho
B 28 i, 4 12 B FE# 44~75 ¥, P
R(61.3+12.5) %, AREMLERH
22 B, A ¥ Q itk O L RE BE LR
8 Bl BYEdE Q HE.0FF 4 B, BRIH ML
16 i & BRI 18 B, BRAMEY
L R R PR AL R R R R A E
oL P R A

1.2 FHE:RAGELHMEMEREEAN
Bk H B9 2 B sCRP, i %l B 2 H 3%
AF|RAE, $% sCRP K HBE 4R H
# :sCRP<{1 mg/L HIEH4H,>1 mg/L

EETH . SHEHERFESFE M
H (20030419 ~ 02)

£ & B {7 .130051
BBt

EE RN EBR(1958 ), &L UL K). &
HYEHERT A M W HRE SN, EE
B,

EREKETHL

KRB FRT)
- BFFTIRE -
FRR HGAE XSz
BUTRHBKGAE  ERIBAE
F1 MSCT BHERSE sCRP A FXF #C%)

A% FBED

BERE PERE EEKT BRXRT SRT KER

EWA 10
AR -1: 30

6(60)
207

3(30)
21(70)

110>
7(23)

9(90)
12¢40)

1(10)
18(60) " *

2(20)
22(73>"

.5 ERARE. * P<0.05," *P<0.01

hAEH. WAEEA 1 FARTT MSCT
Tk AR W . TeE B R AE <50 % I,
50%~90% K, >90% NENE KA
sCRP K F-45 4 MSCT K B4R 45 i
1537
1.3 &tk WA SPSS11. 5 &%
AR TFTHITFIH TR ERA R
5% ,P<0.05 W ERERITEE L.
2 8 R

£1%ERBR:sCRP A E AW
ACS B%& ,MSCT &bk AR KB K
REEHNBESTER4., sCRPHIFH
(IS T Rz 3 SN Sk P ]
MR AR B R B EM %,
39 #®

HAiAEZHRAXRA . RHBELEEH
RIER NSRBI R E . KR RF
EEREPREEHEMA?, CRPEH
i ERERRER PEREERPEE
Fr-{Z % fl.sCRP 5 CRP L, LR #
B, B0 O A B O L
ﬁ_z@,g(s)o

A TF M MSCT Bk AR &9 f8 0
48 ACS B # v sCRP 5B fa & ¥
EAKFEREMNRXR S RBR,

sCRP 7} # ACS &3 fy MSCT 7 bk &

BKBEh R EEKT3%) BERTF sCRP

IE % 4, sCRP 9 F+ 5 °f A B3R B B

ek, FSERKRRHHEERE

IEAR. #—FRIET RER ACS 1A

BERRMEELREH.

B2 ERKSX ACS BEBRAR

# MSCT & Bk 8 5 sCRP, R E &

Bk A %2 8 R 28 B SURYE B T ELAT LA

AREEMEKREREESES N H

HHRE R TEUNSBEEERER.
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