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Precondition with doxycycline administration abates ischemia/reperfusion injury and reduces the expression
of matrix metalloproteinase - 1/9 in myocardium in rat in vivo WU Li-ming, FAN Lin, CHEN
Liang-long. Department of Cardiology,The Union Hospital, Fujian Medcial University, Fujian Institute of
Senile Disease, Fuzhou 350001, Fujian, China

[Abstract] Objective To investigate the effects of preconditioning with doxycyeline on ischemia/
reperfusion (I/R) injury and expressions of matrix metalloproteinase — 1 (MMP - 1) and MMP - 9 in
myocardium in rat in vivo. Methods Sixty - four healthy male SD rats, weighing 300 - 350 g, were
randomly devided into three groups: sham operation group (n=16), I/R group (n=24), and doxycycline
preconditioning group (n = 24). The heart function, plasma level of creatine kinase (CK) and lactate -
dehydrogenase (LDH), and the activity of myeloperoxidase (MPQO) were respectively determined in rat
myocardium after ischemia for 60 minutes and reperfusion for 120 minutes or with the same procedure but
with precondition of Doxycycline. Also the expressions of MMP - 1 and MMP - 9 was determined by
immunohistochemistry. Results In I/R group, left ventricular systolic pressure (LVSP) and the maximun
and minimum first derivative of LVSP (+dp/dtmax) were significantly less, and left ventricular enddiastolic
pressure (LVEDP), CK, LDH, the activity of MPO, and the protein expressions of MMP -1 and MMP - 9
were remarkably higher compared with the sham operation group (P<C0. 05 or P<C0.01). Heart function was
improved, CK, LDH, MPO and the expressions of MMP - 1 and MMP - 9 were reduced obviously by
doxycycline preconditioning compared with the I/R group (P<C0. 05 or P<(0.01). Conclusion Precondition
with doxycycline could remarkably abate I/R injury of rat myocardium in vivo and inhibit the expressions of
MMP -1 and MMP - 9.

I[Key words)] ischemia/reperfusion injury; rat; precondition; doxycycline; matrix metallopro-

teinase

% J1% &K (Doxycycline) fE R O AR K W  AHERPEFEENEM, FTRERERBOMN
HRREMER RFSHNRMSEALEREREAE  b/FEECRBOEIERY., FHTBMNE
ME R (TIMPO MUK AEWEER TUMBKE @ BAOAEXRTLERTERBEAXROMN /R #

G, AR RYER TIMPs ZRERFHE GO AREREEESH-1(MMP -1
R . MMMP - O B Rk MEWT .
&I H REE T T QISHRAER £ B (2008 - CX - 18)

fe i 350000 WA BRERKERRBMERCHH, | PSR )
BEE LERTRH 1.1 ERSA . EHREENESD KR 64 R(BRER

EERA . RRI1956 -, B QUH, RS A, B W+ 4 K2 LE P LEREE) K E 300~350 g, &L
S, EAEEIT. MFEEESNBFARHA (Sham H,2n=16).1/R A


http://www.cqvip.com

pooo hgp://www.cqvip.coml

* 680 FEAEERISNKESE20074F 11 AFE19%% 118  Chin Crit Care Med, November 2007, Vol. 19,No. 11

n=24) BN BEZPLHA n=24),

1.2 BRI & . 2 IO Oy b5 W i ol 4
YoM I/RBGEE., UEEFBEN 3UHRE
P Z4h (45 mg/ke) BREF KB, $E 8] D47 RES R
IEEER (A& 30 ml/kg, FFIR AR 60 K /min),
ZATLIRBALELCESEMECIESEK. T
MiB MY 0.5 cm 55 3~5 MY O FF 9, BY FF
O, B B Bk e AR (500 U/kg) JI/R ¥ 2 48
FA—BER2mm HRZHBE S, BE 10 min FI
B2, BB 2 7R 3 Bk GEBK) 60 min /59K & i
120 min; [F] B B 41T AR 3 A DO B B2 T W T 2% S BR
CHE,ST BHE 0.2 mV R0 LBt M bR, ST &
B EEERNRE. Sham HFRERKELR.
B EATFOUI/RATERABEE 50 mg/kg ¥H,
BH2WR.EZ%EH 1A,

1.3 MEHRE

1.3.1 LI AEZFAHREERERZFZILEAR
BrmAiMEEE 120 min WAZEE.AFEZK
45 FE(LVSP) . £ 8 %% E (LVEDP) . £ Z E & K
FAFERR(+dp/dimax) MEZEBR KT RHER
(—dp/dtmax),

1.3.2 M¥F UM CK) FLREEHODH B
M 120 min B AR F KA ERCFR BRI 1 ml B T AF
EHESED,. ZBTELOG 000 r/min, B ¥EE
17. 5 cm)10 min, BUML 3K 3+ %7 T 20 -CR R K H
d, H e E 3 CK #1 LDH 8. i & h i
HERAY TR RTA, BESRHRIEEASH
1.3.3 OCUAASELEAYBMPOE M . 54
FEHLE 8 RKR, TR 120 min B 7E K RO 4
ZHAUTHLORELOREAFABYLBHEHE
DL ¥ B A0 LA SRR E 780 LA S8 & b 4 5
A 10 BRI = F EHTAB) BF R
(% F 50 mmol/L BERR %L wh R (PBS) B+ , pH
6. 00T HH 4 CTF 12 000X g .0 30 min, -7
BTF-20 CUKERTE, LL 751 40566 E i € MPO
WEH,LL 25 CHF 1 min 4% 1 pmol H,0, 31U %
~OAREEEEEREY TEMRTTRE,

1.3.4 CHARGEALRE . TRERNELEE
EHEESHROERSKRERGE N 4K E
ERELE B, R OB EEHARUTHLRT
ORI E T YD B R B E 18 h R LB
Ko AWM, 4 pm EFEYI N UHER - FHE-4
Y& ALY B (SABC) B #H AT R E LR I, B
MR e NiEEs, MMP -1 T/EWER 1 100,
MMP -9 THEWERN1:50,3,3 -~ HEKEK
(DAB) #5877 &0 B3 B Ee i, L PBS RE—$1
1E A BA 4 % B8 .

1.4 BRL4BESGWT - BEHRRAUNAFETE
BT OK 200 15, SR Y A REHLEE R 5 N LEF LB
74 Motic —imagine Advance3. 0 i+ & HL B {8 43 #7 (L
FTREHBEXHTHRERESH - WELNHAR
MMP - 1 fIMMP - 9 3F 3% Ik BE 18, H K B {8
. RIXEMD,

1.5 Siit24b3. F SPSS10. 0 48 it 5k 14 3 17 54
A ERUNBLREE )RR AR B E
H:5%,P<0.05 HEREHZITEENL.

2 & B

2.1 BAOBERTAHEX LM I/R BHKROEE
W GE 13 ARBEMAT.OIREIRIRER LS
B (P $#>0.05); B¥E 120 min B I/R 4
X Bl#y LVSP 1 +dp/dtmax Bl & F%,LVEDP &
EHE,.5 Sham AREEREREHFEREN(P <
0.05), BABERFAH G LVSP #tdp/dtmax T
BEELUKLVEDP AREEYN/NFI/RA, 2R
BHEGIT¥FE X (P $<0.01),

2.2 BABERWAREMCHU /R BHRECIE
Z1 MMP - 1 MMP -9 R3XHZ W (R 2):Sham H
MMP - 1 R EKRBE K E 5 HE, .0 U4 K
FREALEXEAENE 4A);1/R HMMP - 1%
KBRS T O RBEEE
TE 4B); & ) B & B &b 3 0] i 5 MMP - 1 R 3%
(R @ETUE 4C) . MMP - 9 7£ Sham 41k K0 U146
MEETEFHAERXRFHERE SA);I/R4
MMP - 93 kB B 158 CE A iE I E 5B); MAb#A
AL MMP -9 Rk CEAETAE 50), ‘

£1 BHEEFLESOHMI/R BHEXROBEMIRM s
Table 1 Effects of doxycycline preconditioning on myocardial function in rats after I/R(x=s)
£ 51 P (R) LVSP(kPa) LVEDP(kPa) +dp/dtmax(kPa/s) - dp/dtmax(kPa/s)
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HAb A 24 16.29+1.71*4 1.09+0.13*4 529.87+77.49*48 356.58443.21 2

[‘E'—ﬁ Shaméﬁttﬁh*

P<0.05; 5 1/R H 8 .2 P<0. 01


http://www.cqvip.com

pooo hgp://www.cqvip.coml

o S A B BE 2% 2007 4E 11 A% 19 %% 1141 Chin Crit Care Med,November 2007, Vol. 19,No. 11 . 681 »

%2 BABREBLEMNLONLRXROCANALR
MMP - 1 1 MMP - 9 X8R M (x£s)
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Figure 4 Positive expression of MMP-1 in myocardium of rats after I/R in each group(immunohistochemistry, x 40)

A: Shamffl; B: /R4, C: HisbE4A
Bs HEACI/RRGAROCNEAAMMP-9F AR ( RBHL, x40)
Figure 5 Positive expression of MMP-9 in myocardium of rats after I/R in each group(immunohistochemistry, x 40)
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Figure 1 Pathologic and morphologic analysis of abdominal aorta of rabbits in each group(HE, x40)
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Figure 2 Positive expression of vVWF of endothelial cell of rabbits in each group(SP, x 400)
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