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[ ABSTRACT] Aim To investigate the effect of curcumin on the expression of matrix matalloproteinase-9 in the aorta ather-
osclerotic rabbits. Methods Thirty male Japanese White rabbits were fed with highr cholesterol diet for two consecutive

months.  After atherosclerotic model was established, the remaining animals were randomly divided into two groups: the control
group and treatment group.  Both groups were fed with standard diet for next one month.  Additionally, the treatment group re-
ceived an oral curcumin at dose 200 mg/kg, and the control group received an oral curcumirrfree sodium chloride solution daily
during experiment.  Before and after the curcumin therapy period, the blood sample were collected in both groups.  Serum was
separated and used for the assessment of total cholesterol, low density lipoprotein cholesterol (LDLC), high density lipoprotein
cholesterol (HDLC) and triglyceride.  After three months, all animals were killed.  Entire aortas were rapidly dissected out,
and the ratio of atherosclerotic plaque was examined. The aortic arch was selected for histological examinations and stained with
hematoxylin and eosin (H& E). The expression of MMP-9 was examined with semiquantitative analysis immunohistochemistry in
the aorta. Results Both treatment and control group had eight rabbits for analysis.  After curcumin treatment for one
month, compared with the control group, the treatment group decreased serum triglyceride by 23. 5% (0. 75 £0. 15 mmol/L vs
0.98 £0. 20 mmol/L,, P= 0.024), total cholesterol by 21. 6% (3.52 0. 66 mmol/L vs 4. 49 0. 80 mmol/L, P= 0. 020) and
LDLC by 30.3% (2.05%0.43 mmol/L vs 2. 94 £0. 72 mmol/L, P= 0. 009), but increased HDLC by 16.3% (1. 14 0. 15
mmol/L vs 0. 98 £0. 14 mmol/L, P= 0.040).  Curcumin inhibited the atherosclerotic development in experimental rabbits, the
ratio of plaque with area reduced obviously in treatment group as compared to those of control group (22. 61% £7.95% vs
42.28% £19.34%, P= 0.025). The stained intensity, ratio of positive cell and total score of MMP-9 immunohistochemistry
expression were significantly lower in treatment group than those in control group. Conclusion Curcumin could decrease the

expression of matrix metalloproteinase9 in the aorta and attenuate atherosclerotic development in rabbits.

|WimEEA 20061116 [1&E HEA] 20070226

[EETB] BN TR TR 24 (Y20060156) 55 8)

[fEZRN) MR, Wit, BIEEID, B J7 o8 SR 2= A0 W EL, Frmail SN linmeise@ medmail. com. en. BIAEZE #HE A, #4%, Wi+
5L T, Tﬂ?)‘uTﬁ/J L9 R I P R RN PR o X RE Y, T, =38 BE M, FF 75 7 1 Dy Jie 98 95 2



190

ISSN 1007-3949 Chin J Arterioscler, Vol 15, No 3

ZWAATAVBAIE LB EESIER, %
TR I7 AR I IR R S5 . 225
e N PRI — Fh o IR 1t By R o, 3=
TR EAEHTETER Y . B AN R IZE B
FEGER. DAL LR PUR LA BT MR EH,
Quiles 25" K B 25 3 3 Ak U1 K G B ok 008 A 1 Ak
(atherosclerosis, As) 2SR o 3 5 4 J& 5K H B ( ma-
trix metalloproteinases, MMP) 7E 14 1§ 2 5 41 g 4 2 J5i
MRS ER, 257 As I I I & BE 5544 BE B
MR HRELRE, 5 As BFERE S e S5
PR o R, AT R 5K e As B
M, LB RN As IAE FIA 30 bk B2 MMP-9 3%
KIS, R0 Z R ATRERIBT As ML

1 MR5REE

L1 ##H

HAAFERABEMNEFRAD LR FOR
Bt B RE AR R 84% A AE R 10% H i 5%
IR 1% EEE: 2% F b w2 A R A E E
B #R A FF A & Fr kL MMP-9 HU & &1 4 M
HHEREAT RN A7 .
1.2 KRR UAREIRNE

2~ 3 AWBREEDRAEGR 30 A, KE
1.7~ 2.1 ke, BB E N ERE L BE, &7
BREAMEERS, BREDHEEHN 150 g, 1K
AR, BT T R 2 A EHEANHER 3 R
KRAT, WHRT = 20 ficBE 3498 - K, #A As
ERHET,
1.3 4748

& 20 RARA L R RE(n= 10) MEEF
BITH(n= 10) . F A% T & 8B B R R,
BHI150g. BITHAEHALTEHEF 200 mgke &
B NBASHE TABELKEER, HEETLA.
1.4 IMAEHEM

IR AR 12h, AT E# KX ML 2 mL; &
JYE#EA 12 h RALHEf 2 mLo 4 000 /min, B Q5
min, B i 7& 2 B 3 A& A0 4T O o fg . ERE
% (total cholesterol, TC) | 7 F CHOD-PAP %, H it =
B (triglyceride, TG) M| & F| GPO-PAP #%, & % & Jig &
¥l FE [ B ( high density lipoprotein cholesterol, HDLC) ]
R F Bk, K B S & G B B B (low densi-
ty lipoprotein cholesterol, LDLC) | 5 | B # i o
1.5 ETRKARAIE N

ENERE, XL TR, o

FUE £ ficAQ B, B £ 30 BN E S E 3 ko B
WAL E R o ik XA ST, RIB s kAR, A e
I E bk, A AERE AR 2EEH 10% FHE1E
REMBEREZ 12h BREF KT 7B EHE, TS
Um Y] A, HE 3 6 G H#HTLERE. YESHTA
B JEIT I s Bk, TR S R £ T, 4
FRSAKREFETERSIEREG Fah k@R
1.6 GELAAUZEEINEEREEERDEO

4517 B 4 B BEAT MMP-9 4710 B x4 BE, 4 4347
FrEA TR % R L JE 4R A 10 min #AT IR B
B. %EHFAF XA En vision i, PBS ¥ %, DAB
e, APBS RE—FIEMABEXNE, HERAS
FEFEME, MMP-O [HME 4 RABARERF 2 B
o, BEEEREAMN 10 M EEN T HTNE,
A1 #0100 A48, 2E 4 1000 /40 A, 3T SRR M
SH BN T E 4R . MMP-9 FE M % & # UL 40 i
P/ AMEERECH k. RELEREME
T EHRTII:EALTEECNOL, KEB
A1, BOR 20, HEEN3 A FCHE ST
BEMEE 52 <5% K 04, 6%~ 25% H 1 4,
26%~ 50% K 24, 251% K 3 4 B BRI E £ €
REBANESTHECHURESXELLERM AR
B/
1.7 HiZEDHH

SR x Ts FR, FABITH BRI ¢
ok, A EB IR R FHTFEFTH
FAB LP<0.05YyELKITF£ER. XA SPSS
11. 55 SRR AL 2R

2 #H R
2.1 EEER

30 RBRTEEE S As IR FEH HARFET: 7 A,
I 3 R, F R 20 Rt NVRIT I B, 69T B,
WRITHIVE S SERIET 2 H, IR 1 1 xR
T3 1 R G R AR s BT 15 B3 S VA 9T 2L ROR 2 &%
B8 RRENG 0. EITRI A Rk EM
i, BERIRIT ERER TN RA, HELg 2 ER
(&1,

® 1. WARABTARFENEN (v s, kg

g A SEI0 R YRITHT VRIT G
VRIT 1.88 *0. 11 2.31%0.26 2.61%0. 40
Xl B 2R 1.84%0. 11 2.41%0.30 3.00%0.37




CN 43-1262/R # EFfkhEL44 & 2007 26 15 55 3 191

2.2 IMASEIEE1L

ZmEEEEE SR 2 AN H E WA R I TG TC.
LDLC #1 HDLC BH & F i, 1H PR 41 [7) UG &6 35 1% 2% = .
FEAIRIT 1 A5 & UL AR FE #5330 B AR FEE ok

F=2 AITAIRMAERMZT (x X5, n= 8, mmol/L)

S, S 2 oS R R At R R AL If B 4R BRI A A R AR
FEe 3, HEH RIGTH S5 BA M TC K
21. 6% , LDLC B4 30. 3% , TG &A% 23. 5%, HDLC
F516.3% , ZREGREEN (P<0.05,%2) .

| TG TC LDLC HDLC
VRIT AT XTHRAL 1.99%1.21 31.01 £14.73 15.55%8.33 2.6410.79
BIT A 3.13%2.17 37.79%13.32 17.19%5.58 2.32%0. 69
BTk xR 0. 98 %0.20 4. 49 *0. 80° 2.94 0. 72° 0.98 £0. 147
RITH 0. 75 %0. 15* 3.52%0. 66" 2. 05 %0. 43% 1. 14 £0. 154
aN P<0.05 b P<0.01, HALLE, ¢ P<0.05, d P< 0.01, ZHIiFAHE,
2.3 EFPKEBRRERAIKRE {
o] 5 i ¢

ZW RIGYT A BB BE T AR b 5 e BRZH A B
IR 9 2> (22, 61 £7. 95 [ 42. 28 £19. 34, P <
0.05) .
2.4 EFREBESERT

R T, XJ R0 3 sh ket B 2 T B, L2 2%
FEFMK A E T AR T 2 B B E e 80, 3k A
AR B W T H AR AR R, FEA T E
Bk 5, B8 3 B K BE B WL, 3 ik P T L AR B
B, BB AL HA M. 65T,
X R PN RS, DR TR kg, 3G TR ) N I R S R 2R
TRARAR, PSR AN i, P B 20 Mk 2K BOAN S 4,
HI B AN KU 3 ., T LA 4 B L EE R
YRITLE T DL PN R PR P R D, P IR G R AE R IR A R
2, WA LD S EE R R A, o e LA
AEAFIR ZEFL(E D) o
2.5 EREREEHMN I RREAAUENT

LI FIGITH MMP-9 5% 4 2340 5 L (58
BH P4 2 o 2 L AR 4 B BAR T X R4 ( P< 0. 01; & 2
MFE3) .

%3 ERSBEAM RBEALUERE (x L5, n=9)

4l GEEEE () B 4 20 e R MBS (4)
Xf HE 20 2.3%0.7 38.5% *13. 6% 4.3%1.4
RITH 1.310.5" 16.5% £8.0%* 2.4%0. 7

a N P< 0.01, SXTRALE.

3 g

G AN ANJE P R [ B2 IR IR 75% ~ 90%
ot v g ML SE V7 B e A0 AR, KR i & i e =
Sk R AL BB e IR Bh Bk o FE AL S5 A8 5 N

1. EZEKRHERBUBIRE LT F (% 100) s

. TR,

2. ERERBRERQN 9 A KB RELAPRAMSR
i& (% 100) JE Ry Rt B, A7 RIRIT .

KRB ILA L. FRE K RMEARAEEEE 0.3 ¢,
4 A~ H J5 AR BT UL 35 B ok 56 A B 10 B B 5 4 R A
BE0.5¢ 3 MNHETHIIRH, FWMERLK 1 g,
A N2 NH. AEAGHA THERE1.5¢2 A
JEF RO IS 2 &R A, 3¢ H =30 bkEE
R 260, 5% H L3 A IR ILAE, As AL R TR 5T .

{35 B2 g 25 1 RE [ 8% ( LDLC) 1 5 2 & /0 95 1



192

ISSN 1007-3949 Chin J Arterioscler, Vol 15, No 3

FEZJFEH, FEAR LDLC 58 B 250/ 7 O 1) fa B
1M HDLC 5 76k 0095 & 98 2 1 AH 9%, I HDLC I fiE &
O A I TR bR . AN 2P AT FEAIK LD-
LC [F]i = HDLC ¥4 7T #5852 ik 545 4 i 14 2 o 2
FIRIFHIEITIE . AR EREERBITHS
A2 B ER K6 BE 4R e B B BRI I % TC A1 LDLC, FF
HEET s 3% HDLC /K F, 5 B W 4T 7T 45 M
1u\3,4| i

F 4 8 & E B 9(MMP-9) X AR BH i B B, 2
MMP FEH I — N BB R, REEMR R EA &
BRI FEE R R R . MMP-9 F 844 52 LA
AR EREE JF Y S W 1), R BS54 R R FE
PR R IME . IEH sl bkeE L /b & i
£ MMP-9 Rk, T 7E As BEE AT G H £ Fh MMP, H
HMMP-9 & B8 2 TS, 7E As (L5 BE, MMP-
9 FH (ML RE P B 41 A P38 L4 L 5 4 i YR
S L 5 2 L AT 20T o MMIP-9 75 B RE R Ak 451475 4cb
AR KGR N, T B 20 O 4 3 ORI 3 BT B
M REERA R EEREENEY . LR
FAEVERTR AR LS A R A RA TG IR IT IR R As
FEHLH ) L

LT RN S REBE B T MMP-9 F1E B 14 oK L3R
. AW TR I Z B TR K R 3 KEEN AT
BEHet MMP-9 3%, MMP-9 %% 4 434k, 2 ik 7F 2%
FRIAIT A Y R | SRR L B T
R . 2T EANH] MMP-9 Fik B HLHI o] BE :
MMP-9 {E 1% K7 KB [ Rz R, 25 3% 250 i 4
B 7 kB B> MMP-9 305, @& & Al fE
T S I v LA A v T 3 TG Uk 2> MMIP-9
oy, VEEE R B BHEMABIRIER, f8E S8Ry

PO T YR S IS, YR L B R4, kT
/> MMP-9 [R5 .

Quiles %' ' K D132 75 &K AL IR R 5 S B ik ol Ff 1
AR, 1697 2H 32 2 ik HE o B 803 242 o0t FE 2H B 2
AR . TRATTHIAE 7 IE 52 32 58 R AR K S E sh ik
KPR BT, 2238 IR T AL DR AR L B 2
KT XA, 23R rE k. B K
LDLC. t 75 HDLC. Ji /> MMP-9 [£] 3% ik M 1 #2 ) VA
J7 As TEH .

[ &3 3Rk

[ 1] Quiles JL., Mesa MD, RamirezTortosa CL, Aquilera CM, Battino M, Gil A, el
al.  Curcuma longa extract supplementation reduces oxidative stress and attenu-
ates aortic fally streak development in rabbits | J].  Arterioscler Thromb Vasc Bi-
ol, 2002, 22 (7): 1225231.

[2] T, M. EFREEE ARSI RS ERE K R
[J]. ¥ BEshhkaiede s, 2003, 11 (6): 592-595.

[3] Arafa HM.  Curcumin attenuates diet-induced hypercholesterolemia in rats [ J].

Med Sci Morag, 2005, 11 (7): BR 228-234.

[4] TRX4AE, /NG, FERIHE. SRR AR A AR IR U K R AR A
M SBHEEREmI[ J). P B s a4 &, 2003, 11 (3): 223
226.

[51 JAER, % % E0M, FANF, L2, BES, & ERSEEA
9 AL A KA T B AE NSRS AL TR (134 04 B 5 BT A s
HRIKAL)].  FEHEREAEE, 2006, 14 (3): 217220

[6] Swrh YJ, Han SS, Keum YS, Seo HJ, Lee SS.  Inhibitory effects of curcumin
and capsaicin on phorbol ester-induced activation of eukaryotic transcription fac
tors, NF-kappaB and AP-1[J]. Big'actors, 2000, 12 (1-4): 107-112.

[7] BR&#, JUHIE, B, Tuow, Barse. RREXNMERGEN
BEANEE[ . ARFHELAS4E, 2003, 12 (18): 1 944-945.

[8] INFA, R, R, @Rl RANHE. LIS X
SULE LI REM RSP EHI[T]. s o EmA &, 2004, 10 (1):
60-63.

(9] ¥ f, ZERAZ, SR, JEMRE LM AL A S A A
MR EFRS [T, PR RBESE 54575, 2005, 10 (12): 1
376-380.

(Mgt R

PRiz sl fEbG 7 o gk Bk 7 2 B B &R FARTI 2
LU

RS T AR A A 4 AR S AE Bl RS 0 I R IA T IR UE R 27 I PR -5 B AT 5 1) SR 3h A A K
&, 25E T 2007 4F 10 A 15 H~ 19 H7E R G [H brig 3 b fs % 2 4 B1 R 3 E B A & 200 = AR
7o e U 32 B 0 4 AR S 38 BT BR RSB0 1 993 DR A0 A 9o ML S I PR 12 W Y 97 30 Je A % i v 2
B TR o 2 R 8IS B N A0 2 IR & 200 T K E VRS0 FIG R 2 W 5 1697 PR IE B % R AERS
R AR« K2 E Brig 2 BBt 5 2 WK X BT 23 D3 2 AR R 22 2o PR 2% 73 23 WA & 3R S 12 3))
G FA TS, LIBEFSMENBEREL S DRERESEFERFZERE NS LIFTIE K RSB
BB AT AR VR T E KRR FHE v 10 77

WA H: 900 To/ N (&2 BERL AR ) » EEfyvE, A,

W4 EHE T 2007 49 F 30 HATZE: R4 iK% 197 5, B A0 8 K FEE S B M @ B 4 B2 B pi 2
PR AT IR A = (HBS: 200025) ; B4% B 021-64454473 1 E-mail(1jsn197@ yahoo. com. cn) , Bt &R N : #LECE I,





