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[ ZE] BHH HitBARL XS I RAEEMBEEARLCEZEOBATHAR PUAAREREE O 9F K
¥k, Jaik ARG R EEmBA (1774A 1) 2 F e AR B R (500 100, 200 & 400 mg/L) 948 & 1L %
FHF M 24 hA=Fl —KE (200 mg/L) 6948 R4 Z 4% T 12,24 % 48 h, AR sk hfetn Bk B o9 F ik
axahB, LTRGBS EANLREEER AT mRNA 69 &K, ABERK LA M EEn LFTd
AREREOBASTHEAORT, RBEEILNLETAREEE O O EN, R BANRL 24 FRA®
ABERkEOEAEFH mRNARZ K FF LEP&EORK-FEBALE £ F8 B F MW, LI fo iR B3 4o d 38
A (P<Q05), ABEARLEZYFRANEFFARLEE O OMEREBEILE £ F AT F 0, LN
KRB mwm¥E i (P<Q05). i HANLALHRFIREEA@OEARELEEABEFTFY mRNA XX . & O p
MREREEE O OW T, RTBANL SO TRHRBIRATELE@MBEARSET OB AFIFWERR S AL
BRek%aiE 90 &N M atE Rk mal kBRI ERGRZTH,
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[ABSTRACT] Aim To study the effect of advanced glycation end products (AGE) on the expression of extracellu-
larmatrix metalloprotenase inducer (EMMPRIN) and the activity of matrix metalloproteinase-9 (MM P-9) i culured
m ouse m acrophage ( J774A. 1). M ethods The AGE-BSA was prepared by mcubating bovine seram album n ( BSA)
with glucose  The culured J774A. 1 was intervented w ith AGE-BSA (50 10Q 200 400 mg/L) for24 h or 200 mg/L
AGE-BSA for 12 24 48 h respectively taking DMEM and BSA as negative control ~ The mRNA expression of EMM -
PRIN m J774A. 1 was analyzed by reverse transcription-polym erase chain reaction (RT-PCR) and the concentration of
EMMPR N m the supematantw as quantified by enzyme lnked mmunosobent assay( ELISA).  The actvity ofMMP-9 m
J774A. 1 was detem ined by gelatin enzym ogran method Results Canpared with that in the cells incubated w ith
DM EM and BSA, the level of EMM PRIN mRNA, the concentration of EMM PRIN in the supematant and the activity of
MM P-9 i the cells mcubated with 50 10Q 200 or 400 mg/L. AGE-BSA, respectively for 24 h orw ith 200 mg/L. AGE-
BSA for 12 24 48 h respectively was increased in a dose and tine dependentm anner significantly (P < Q 05). Mo~
reover w ith the increasing concentration of AGE-BSA or the extended incubating ting the level of EMM PRIN mRNA, the
concentration of EMM PRIN m the supematant and the activity of MM P-9 icreased singnificantly (P < Q 05). Con-
cluions The AGEBSA can stmulate the expression of EMM PR N, the secretion of EMM PR N and the activity ofMM P-9 in
culured J774A. 1, indicating its effect on atherogenesis and plaque mpture
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As) Bl RIE M R BOR R R Y, A5 R
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ducer EMM PR N ) R BELE BN bk 5 A B R f) s 288 v
BEER . EA IR X RS HAR R 1 Bk
A B I 38 A 43 A ) 40 L A R o 5 B BRI (ma-
trix m etalloproteinase MM P) 8}, Al MM P 55 41 ffd 4 3
Ji 4B A B 77 ( tissue mhibitors of m etallopro-
tenases TMP) P RHE K. MALEL/NRE
RN (J774A. 1) NBTFEXT R, %L AGE XS J774A.

1 EMPR N 3k 730 & MM P-9v% LR s, G B T
RiT AGE SHEIRE A sBEHFRE I KR

(matrix metallbbprotenase in-

1 MR57EE

L1 EERAH

417 B & @ (BSA, AMRESCO 7= & ); DMEM
B #E (GbeoN T ); o MF (MMWEFALAF );
Trizol( Takara /2 & ); ¥ % 5 B MMLV B (MBI
8 ); Taq®§ (MBI ] ); IHEAE (G ibeo/aF ); DNA
M arker( K A B R /2 5 ); AR (Signa’a & ); EMM -
PRIN % GAPDH |4y (LA T4 &K ); /NE EMM -
PRIN ELISA X7 & (ADL/A & ); £ RAH A
FaAtah. AGE-BSA B9 &: BSAAWIKE X 5 g/L,
HEBWKEH 50mmol/l, RAEHET H 7 484
PBSJG, TUE%RHE, 37CLE# £HEFH 90 & PBSHE
BRENMGERESCWHERE. T&HEE BATE
AR B, RAXBEH SN (BRKK 370
m, 4K K 440 nm, k4 3 o) & % AGE.
L 2 ZHEREEFR R FFRSCIE

INEES M (JTT4A. DM HEE S RIBAY
I RAL S #F 55 BT Bachen % B . A& 100 64
mEH DMEM 3 % &, B 37C, Fo CO, ¥ 5 f 3%
o BATHHEAKYBHAERE 10 3B 63K
HOEEBAEKE 800 ~ OO BRACR AR, BA L
mEHEFREE S WK 24 WG, 2 2 m AT B %K
EH AGE-BSA (0. 50. 100. 20051 400 mg/L)T ¥ 3
&, NEH E HE BSA (WK E N 400 mg/L) 18 K *f B,
BHINEI, 4 hEREHM; LIKE N 200mg/
L AGE-BSA F 3% # 1 [E &t 8] (12, 2447 48 h),
SHEENE BSAKE A 200mg/L)Fn = & DMEM 4
T 48 hiEA X, §4 3L, TARE T HA
6] g B R BV
L3 HEREAMESZARN/NRERMBER
T REBEEFFY mRNA HRIE

KA Trizol—# ERMA A4 LK RNA, &

B4 E I E RNA B Ay S At B 160
~ 180 [&], 19 By W BE 7K Pk M FX WL UKIE 52 & RNA
B BRI (28 s5 18 s A BKHRAE LE
ATF 20 1). B 2 UL & RNA A #EAR # 4 %, R4E
Xk, B L& T/ 5 4 & EMMPR N f2 GAPDH #
e E| 4. EMMPRN LEi%: 5 -CTG AGG TCC TGG
TGT TGG TT-3", 5’ -CCC CCT CCA ACA GTA AGT
CA-3, A X5 T HHEKEN 530 bp#y
EMMPRN DNA H#7. GAPDH Li#: 5 -ACCACA
GTC CAT GCC ATC AC-3’, T ¥#: 5 -TCC ACC
ACC CTG TTG CTG TA-3’, Al XX 5| 47 § 3 ik
E A 452 bpH9 GAPDH DNA F . #3414 95
C 10minTAEH, 45 95C Imin 57°C 1min
72°C 1min 35/ B3, HLL 72 CEMH 10min K
K52 ARG BL 5 UL PCR F=#1 T 2% 3% g M AR (&
Q Smg/LIRMZ 4 ) 100V E £ Bk 40min A Sen-
sicapture El ] % I & R 4 A7 43 3 5 i B 1, Bl La-
binage 2 AT 8 f ¢ RNA 4 % #H 17 & B 32 # 27,
BHEEWA® 5 NS B4AH (GAPDH ) 9% K E
8, b8 % %1 EMMPR N mRNA %3515 .
L 4 BBHFEERMENE LEFEREBERRE
BFSUHIKE

Z B ELIA RA & A F %1%,
L5 FARESIEANEMER EETREREREE
B 95E M

ETHAHEGNEAS, REXRTHRLERES
R EREZ RS, EFEBRIE 40 mA Bk
120 m in. ¥ FIZ T Triton X-100 ¥ 38 Fo 4R 37 w5 v
120min FRATEMERS 37CHF 18h, £5
e, AReRle Eef® L HI MMP
EE. ZE-1E 9 A% BandScan 13 BUA # & AH
FEEEAERE, WA E =LA FHEMR x(FHWRE
-EERE).
L6 ZitFLHE

HEHEA v £skow, KA SPASS 13 03K £
ANMBE A EZRATESNMATE U FR R,
P<QOSHZERHREMERE X,

2 £ R

21 PERIRERENERYX 7744 1 ERE
BEAIEIFSY mRNA RiXHFN

JT74A. 1HEA &5 ILIE B9 25 A0 BSA 2+ il
24 hit5 EMMPR N mRNA &1k (B 1), BSA 411
DMEM 4 EMMPR N KA Z R LB EM (P> 0 03
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# 1); 50. 100. 200 )2 400 mg/L AGE-BSA T-Tii 24
h 5 BSA HAIZ HAHLE EMM PR N K ik & 3 1
I, B AGE-BSA T UK FE (38 i s m (P < Q

1 EMMPRIN (530bp
GAPDH (452bp)

L FEIRERELAERTHYTM 17744 1 ERERER
BEiE S mRNA R iA 14 Maker 2% DMEM, 34 BSA
(200 mg/L); 4~ 743514 AGE-BSA 50 mg/L. 100 mg/L. 200 mg/L
1 400 mg/Le

R L ARIREBEXLRTYTIR 17740 1 BERERES
EBIE S mRNA R (v L)

A | mRNA
AN A Q 659 *a 087
400 mg/L BSA 4 a 767 *a 107

50 mg/L AGE-BSA 41 1 100 2Q 045°

100 mg/L AGE-BSA 4 L 212 qa 072*
200 mg /L AGE-BSA 41 1. 323 £0 048"
1. 430 a 016"

ay P< Q0§ 575t B4 2 4 i B 2 1 A EUEL

400 mg/L AGE-BSA 41

22 HRELREFEELERZYTHA R E X
J74A. 1 ERE B EBBIFESY mRNA RIEHE
M)

J774A. 17525 40 A0 BSA 41175 48 h5 EMM -
PRIN mRNA £ i& (K 2), BSAA H 5= [ 4l FMM -
PRN RiLZRTLEEN (P> 0 03 % 2); AGE-BSA
(200mg/L)TFTil 12024 % 48 h, 5 BSA AT H
HILE: EMM PR N RiA B E N, 7 AGE-BSA T
b (] (R 38T 3 M (P < Q 05).

EMMPRIN (530bp)
GAPDH (452bp)

2 200mg/LEERAERTYTFM J774A. | AN BB [E] £
RERBEBQHIFEY mRNA Rk 15 M atker 2 DMEM,
379 BSA(200mg/L), 4~ 64778 AGE-BSA 12 h 24 hil 48 h

=2 %%%1&2%*#%4:@ J774A. 1 TR B EREBER
B85 549 mRNA FIRI% (» L)

5 A A8 F b 8] mRNA

T EX A 48 h a 897 %a 021

200 mg/L BSA 41 48 h Q 941 =0 028"

200 mg/L AGE-BSA 41 12 h 1 103 2q 016°
24h 1. 203 *Q 038"
48 h 1 341 *Q 037*

aN P< Q05 5% AXTHANFMFAEAALEK.

23 ARIREREEMERS=IIT 17740 1 ERE
BEBMFSYER SR

J774A. 1 EMM PR N 25 2 7 G IfiL i /) DMEM 4H
VA i, 43 7 FH B 8 500 100, 200 1 400 mg /L
AGE-BSA T-7i )5, Kl AGE-BSA fEMZH 50 mg/L
i, EMM PR N &5 5 73 WK ¥ Bl & 7t =, JFFE AGE-
BSA ¥ 18 7, EMM PR N & [ 43 i 7K °F 3k — 25 1
i, 400 mg /LI Ik B E e (P < Q 05), %k
EMM PR N 5 [ 43 Wh 7K “F- 35 8 F X %2 BSA 4 (P <
Q 03 & 3).

xR 3 TRIREEEUARYMNEREREEARESUE

BAah AR (« X5 Bg/L)

9 A FMMPRIN (Ug/L)
THA 2 4530 29
50 mg/L BSA 41 3 11 *a 28
100 mg/L BSA 41 7 540 26
200mg/I. BSA 41 9 39 %0 32
400 mg/L BSA 41 10 28 10 63
50 mg/L AGE-BSA 41 10 69 +qa 28°
100 mg/I. AGE-BSA #1 13 02 +q 73
200 mg/L AGE-BSA 41 17. 58 X0 51°
400 mg/L AGE-BSA 41 19 42 0 55"

aNP<Q055%A4MEOEOHLE; bl P<0 055 50100
F1 200 m g /LBEIEACL K P A HL

2 4 tHEIREREBEMLAERTTR 17744 1 R[E
FHENEREBRERBIESYER S NEM
FHEE N 200 mg /L) AGE-BSA T-Fi J774A. 1
10min, 12 h. 24 h Al 48 h /ET Tl 12 hJ5 J774A. 1
EMM PR N & A 43 /K Bl EFF &, (H 5 T-1 10m in
HESTLEZEM (P> 0 05), T 24 hj5 EMM-
PRIN & E /MK RE &S T 10mn2l (P<Q
03 & 4). FFBETTHAS (A ZEK, EMM PR N &% [ 733
KFRE— T E, £ 48 Wl 4E R E 5 = KT, &
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] A (10 m nf& 4 ) AGE-BSA 41 EMM PR N % (4%
WK FHEZEm TN BSAAETAN (P<
Q 05).

R 4 HEIREEENER=YTFI 1774A. | TR B 3T £

REREOBESYELDWBIFM (v Is Vg/L)

s M 10mn 12 h 24 h 48 h
Bk 2624039 4247021 5 66 10 25 6 46 10 30
BSA 4 293030 598035 697F029 7480 31

AGE-BAAA 3543058 8 6410 38° 10 72 30 23b¢ 16 36 0 49b¢

bA P<Q 03 AEREALL KT 10m nZlLLE; A P< Q03 MIZHZE
SEINS NSk SE R

25 FRIREREELLERTIT J774A. 1 £FF
EREEERQR 9EMHNEN

JT74A. VAEARE G M2 A CF MM P9 73
(K 3), H4HBERE (NT+ mm°) A 383 28 *6
59 BSA (400 mg/L)H T 24 hokiiBgff & ( NT -
mm’) Ny 484 68 T 89 5 DMEM 4H % MM P-93F
PEZ 576 5 # ;500 1000 200 &2 400 mg/L AGE-
BSA T 24 h HAWEMFE (NT* mm”){KIKA
527 8 £10 51, 591 36 *12 13. 645 12 £6 52
743 68 X13 49 5 BSA 412 A4 L MM P-9 7%
PEEZE RN, JFBE AGE-BSA T T ¥k & 184 in 1M 184 fin
(P<Q 05),

_ MMP-9 (92kDa)

B 3 FARIKEFEAERTYTM 17744 1 24 hERER
EHE 9E MM 1 A7 AXTER4, 225 BSA (200mg/L),
3~ 7 AGE-BSA 50 mg/L. 100 mg/L. 200 mg/LA 400 mg/Lo

2 6 BEEUARTYTFRARNEX J774A. 15
REREREE 9FMHAIFN

JT7T4A. LEEAE MG Z HEH DA MMP-9
Sy (B 4), HATFEEMFE (NT- mm’ )N 60 13 &
6 76, BSA (200 mg/L) 20T il 48 h %% 7 i fift &=
(NT* mm’) A 70 22 *11. 65 54 A4 ELE MM P-
OEMERLEEM (P> Q 05); AGE-BSA 200
mg/LOHI1ERA 12 24 48 hjg, H& W B MEE (NT
s mm’ )R KA 114 72 £12 63, 163 50 14 53,
206 53 £3 96 5 BSA 41/ DMEM 41 tb#: MM P-9
EHEEEEI (P < Q 05), 7k AGE-BSA T Fiihd [H]

I ZEK TN (P < Q 05).

1 2 3 4 5

| MMP-9 (92kDa)

4 BEUERTYTRARMENNRERARERS
BEALE 95EHEm 1 A7 AL, 25 BSA(200mg/
L) 48 h 3~ 54378 AGE-BSA (200 mg/L) 12 h. 24 hfl 48 h

3 1 ig

EMM PR N /& — 5 B W B6 40 B Bt 25 1, vl A
N 40 AT B 4 i Th R OE, ATAEAE TN, /N ER A A
RIS AR AL BEER S 36 1. EMM PR N 3= 22 4E
VIS 2 AE A MM P B B35 5 R, € Re 3 hn
FRAT A2 P B an i ) L i TR L At MM p
RiEREN, 2 5 WA R EM. Yoon " KL
EMM PR N 7£ A 3505 Jik o5 A B A4 1) 401 55 v R #E B 2
() 428 I NP, B EMM PR N AT RS 1 B0 4% /5 W 2
ML R ETE A s B L P RS A0 B e e, A A
EMMPR N 7] 6 7E A s BEBR Ao e b R 45 2L
YER . BFFCUF 52 EMMPRIN o] 38 i i) # MM P-2,
MM P-9 (1] & B A1 43 2 55 98 WG 14 20 5 4 B85 1)
KA R A E IR .

A5 HE ] MM P-92 58 FRIGPE A sfRAR
eSS . 78 AsTAEH, MM P-9 & 2 34 4E 1)
M %& ~F ¥ WL 41 B ( vascular smooth muscle cell
VM C)FIBE B f B AZ /5 0 40 L 43 b, AT B4 g I
FERE R F LA N GBI, (R a3 v ()
T2 A0 2 Tk A B 4 PR B Bk N P R, I A RO
R EWA M. B — R4 BEF. A K
LT AR BRI R 5 R AR B A BEER A B IX
1, MM P-O 8% [ A i 1 BH B 384 0, Bk e P B s 3~
5%, FLAX P MM P-9 f 34 hn = ZERJE T B (1) 51
% [E VS0P .

ARSI KB, J774A. 146 AGE KT Hilt 24
EMM PR N mRNA &3k, B+ 5 EMMPR N & H
Ko MM P-9 153, HFE AGE-BSA T-Fik BE# n, %
44 J774A. 1 EMMPR N mRNA £ik. 5 A0 W &
TEH MM P-9 i P AH B2 38 s A BUR WK B H) AGE-
BSA F il J774A. 1 AS[E B[] g, % 40 EMM PR N
mRNA ik B AW & b B MM P-9 3 14t A v
Hn. UESE AGE BEI B2 AT B [B] 3G b3 i J774A.
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1 EMMPR N mRNA &3& i H 70 il & B o MM P-9
R 1k, T AR MBS A BETESE EMM PR N MM P-
9Z SRR TE AsHIR RS #E . 52K
Z 2 UNEW] AGE FI7ER MLt B W4l 554k, 3858
ELBRAN A MM P-9 7% 1% f) 41 38 F A AH — 3.

B AGEJBIL AT 2 B HLHIE J774A. 1 MM P-9
SYUATEIN AN B A . MM P ) 3R 05 R0 3G 1 52 31 £ Bl
M BRL 7~ A B A i B, G0 A E -1 ( interler
kin-l, IL-1). 3 -6( interletkin-6  IL-6) . [ B3 5
BEA ¥ -a ( wmor necrosis factor-a, TNF-a ). EMM -
PRIN %3 7] i MM P (A g M. b 4h, i 4b
Ephe GEREEARKFEA, HKE AGESN
FHIAEBEATER, A 1) GHY i IR AT (i i3 B i i 1 Ry
SRR AU AIRE AGE nl {2k & b s 5 B
20 R IR R B BRI 2 A sHOR R,
Bt AGE 3Z K ( receptor of advanced glycation end
products RAGE) @i 4% 40 g 43 W4 TNF-a 1 A
F -1B( interlerk in-18, TL.-1B) %5 2 Fh 4% 1 41 f X 7
J MM P, 5215 R FE R A sBESR B R . I R A
FAIRIR, HEPRE BB R A sBEHR R #8140 g
W%, Ho RAGE ik K 2 [ b 35 1 i, 7] G 38 1
W AW -2 AT P IR R E & AU ( cyclooxy-
genase-2 /meanbrane associated prostaglandin E  syn-
thase COX-2/m PGES-1){5 5% 53 AsHEH)S
HE ER T MM P-2, MM P-9 [#) ik, 3 fl B Bk (1 A
FasEtEmiz ',

R E R4 - IR SR AGE 4K KIAFEAE, 32
7N AGEXY J774A. 1 EMMPR N () 5% Wi A] 8 2 3@ it
AGE 5HZARMMEF TR, Yuan® "™ RKIL AGE
RN AR S5 A TN 3 AR A (S S
FHEB, 5l 2 P+ (40 -1, -6, TNF-a
) K AR > TRIRLIEZ . EMMPRIN
PEN—HPRE B 7 T AT R & E b A T
IL-1. IL-6 KL 50005 41 5 B )R 7 ( granu o
cytem acrophage colony stmulating factoy GM -CSF) AJ
BB S T EMMPRN Rk, gbab, 8 H ok 1
EMM PR N 5 5 K # 4r f& SWE RL g if, 4 A A A
ZURE AL AN F I Th R, =K~ ) AGE s I [H] /E
H BRAR T E AR B, K AGE ] ¢
BT EMMPR N (F4

22 AR, AW AN AGE 72441 0] R 1 1%
JH EMM PR N 334 1f A2 33F MM P-9 4334, X A RE A2 bl
PRIFE A sBEERANES 8 S Al 24T i 5 8 T ML 2
—o HIRN} AGE M2 EMMPR N T ] /8 Jy 18 fin ki
PRIGVE A s BEHRAS 52 M I BT VR 7 1 A5 (H R AR LG
itk — S A

(&5 30K |
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