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The Effect of Rosiglitazone on Macroangiopathy in Type 2 Diabetes Rats

LIU Kuarr Zhi, LV HarLi, WANG Wer Chao, JIN Tao-Ran, WEN Jir Kun, and HAN Mei

(1. Department o Endocrinology, the Third Affiliated Hospital; 2. Department o Biochemistry, Hebei Medical University, Shjiazhuang 050051,
China)

[KEY WORDS] Matrix Metalloproteinase-9;  Type 2 Diabetes Mellitus; ~ Rosiglitazone;  Atherosclerosis;  Gene Expres
sion;  Rats
[ ABSTRACT] Aim To investigate the association between expression and activity of matrix metalloproteinase-9 (MMP-9)

and type 2 diabetic macroangiopathy and explain the mechanism of antr atherosclerosis effect of Rosiglitazone. Methods

Type 2 diabetic rat model was established by highrfat diet and a low dose of STZ.  The activity of MMP-9 in arterial wall was ob-
served by SDS-PAGE zymography. ~ The MMP-9 mRNA expression in arterial wall was observed by RT-PCR.  Meanwhile the
changes of MMP-9 expression and activity were observed after Rosiglitazone treatment for 4, 8 and 12 weeks. Results The
activity of MMP-9 in model rats was 1. 27 times as high as that of control rats, with the prolongaton of diabetes duration and the
development of macroangiopathy, its activity increased progressively and was 1. 69, 2.25 and 2. 92 times of control rats, respec
tively, at week 4, 8 and 12 after DM. MMP-9 mRNA in model rats was 1. 15, 1.30, 1.45 and 1. 99 times higher than that of
control rats at week 0, 4, 8 and 12 after DM. MMP-9 activity was dropped by 11. 56% , 37.73% and 48. 60% in Rosiglitazone
MMP-9 mRNA was dropped by 26. 80% , 27.16% and 46.46% in Rosiglitazone

Conclusions The changes of MMP-9 expression and activity occured during the

group after treatment for 4, 8 and 12 weeks.
group after treatment for 4, 8 and 12 weeks.
development of type 2 diabetic macroangiopathy.  The mechanisms of antt atherosclerosis effect of Rosiglitazone might be related
to inhibiting MMP-9 expression and activity.
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1.1 Iz

% B E 180~ 200 g MEME SD A R (A% =k
R )50 B, BALE 10 RIE N Xt BR4A, 7
40 R fy Bl & e A R (B A AR R A N 1% FE B
0.35% fE B fn 5% 2 i) "R 7%, 4 B 5 M BRI 4 30
mg/kg REH £, EHBEREFFRA G, BE]
mHE> 7.8 mmol/L, B H R & RGRMERMKE N
T2DM A REA, REBEHALY A HERH (n=
20) o B BB L (n= 20) . 4 BT B 0.4.8 F1 12
BIRS A #EAR, ##5 RAK.

1.2 Za¥Fm

MEALEEAERSR FHE P AT HASEK
FHEXRAES. BSAHAdEEANER 5%
BIWASEERNERAER. ZHIIWHAE KA
HRA, EHETZ I3 mg/ kg EE .

1.3 TTIRETRERY 527 I AR5 AR B KA
ER&EEQD 9 EM”

VEH] 8% B 4 B R A 5% WK IR . WA 4 A
REFDRARRRBK S FHEMY EHZ R T
BER AL, 120V EE B KA 2h. KSR,
BEILZZ 2. 5% TritonX-100 ¥Z % # K, 15 min / K, [
JE AN R L & A, 37T CIRE 9 h, FHERA 0. 5%
O EERE 1.5~ 2h HRERMEEEeT R
TEHARFH N EEF TN L. BFELWA Lab-
works B & 4 WA AT B 44T, U AE EE
(I0D) &7~
1.4 TEFERREABERNRINEREEEZER
5 9 mRNA B9FRiL
1.4.1 ¥ RNA 8RR XA RRARMN B —&17
—FERBEF AR T L& RNA, B 4 HL T1.5%
IERE VB R IR B vk & H T B, ODago/ ODogo % 2 3
SE,HHEN LT~ 2.0 R ATHEFZRE
A EEE R B
1.4.2 #%#F A m DNA 5x 3 F & 0w 4 UL,
10 mmol/ L dNTP 1 ML.30 ku/L RNAsin 0. 7 HL.5 ku/L
AMV 1 HL.100 mg/L BEHLF| 47 1 UL, 4 & RNA 1 Hg,
A= AE 20 WL, 42°CHFFE 30 min, 95°C 5 min X
7E AMV, #0F K f7 .

1.4.3 RAEBERRY ¥ REKEN DNA 2.5
UL.5 x 2% %% 2.5 UL, 10 mmol/L MgCl, 1. 5 UL, 10
mmol/ L dNTP 0. 5 HL.3 Mu/L Taq DNA B 0.5 W.. -
T#TI A 0.5 WL, #F =& K FE 25 WL, MMP-9 i9 T
FW#EBI 44 B A 5 -AACCCTGCGTATTTCCAT-3" #n
5 -GCTGTACCCTTGGTCTGG-3", 44 7= 41 4 326 bp;
W5 B 4 GAPDH #7 + T ¥ 5l 4 7 5°-CCCACG-

GCAAGITCAACGGCA-3 7 Hu 5 ’-TG-
GCAGGTTTCTCCAGGCGGC-3, 4 3 7= 41 % 606 bp.
514 Eug A TR E 6 K. MMP-9 B Y 38 & 4+
4 95°C FE M 1 min; 28 2 30 KAE (& AEH F
94°C%& # 1 min, 55. 5°C 3 Kk 1 min, 72°C ZE f# 1
min), % /& 72 CE# 6 min. KX 5 4 10 HL F 1.
5% i it 6 R v, vk, ST T 4 # F 8 & PCR 77
MeEkBRANETREMGRR, TEELE M HEF
MMP-9 mRNA A8 % T A £ GAPDH mRNA #y 5 3 &
15 MiKEMHFIRIRNE

A B B £ AEFE AT o AE . i A, AL A
K& E 8 & & (oxidized low density lipoprotein, ox-
LDL) | % K F B AT % 3¢ & fu 4k o0 ik, B IR
A5 & B (glycosylated low density lipoprotein, Gly-LDL) |
ERFARKESUMEN AL ELRE FEEH
J& ( fibrinogen, FIB) - 4 % i1 & (4 antithrombin @ AT
@) o £F 75 Wi JE 5 76 47 37 %1 7 1( plasminogen activator
inhibitor- 1, PAF 1) U & % | X & k1 & € % .
1.6 ZritZAE
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HEMRLH
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StoF % 2R AN [ s ) A 70 2 K B, 3 30 ik 4H 2R 2
TRAE 92 kDa IR0 B HH 30 B i & i J5 BT T i 117 328
X7 . HR4E MMP-9 [1)5rF &, 7] DLA W& MMP-9 %
PETE 3 B A B e B 350, A28 2H K R 3= 3 ik MMP-9
(e PR RS O RIS 2 IEH KR 1. 37 £i%, b &
AR I RE K T 38 5, 7E RO 4.8 F1 12 JA ), MMP-
9 Vi P 43 il 1 R R 1..69.2. 25 F12. 92 fi5( & 1
FE 1) o D B 25 25 B 8] 25 MMP-9 [ 75 PR 355
A 20 BH 2 FEAIK, 43 70 BEAIC 11. 56% 37. 73% Fi 48.
60% (£ 1 F1- 2) .

®1 HEEREREL 9 FEMLLE (n=5)

1A o B ZH HERLZH U I
04 833 174 1142182

4 4 1 408 =86 737 £40

8 Ji 1 875188 519 +35
12 ] 243379 428 £38
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2.2 EREBEEHBE 9 mRNA IR

5 A A b, & 0] SR A K R 3 Bl kR
H MMP-9 mRNA 53k B3 &ia 3, HBE & 9 R 1)
FERKIEINEEA B, T AR 0.4.8 A1 12 A B 43 il & 1
WM 1.1541.304 1. 45 A1 1. 99 (K 2 F1E 3) .
2K 5 BT 1 )5 MMP-9 mRNA ik &5 BAK, T8

JT 4.8 A1 12 J 5, 43 A FEAK 26. 80% 27. 16% F1 46.

46% (2 F1E 4) .

1
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4. TRIEDATERREFNREREEEZBDEE 9 mRNA
Fik T R4, 2980, 3812,

Fx2 SHEFRESEEHE 9 mRNA RIELER

o 5 3 w A A % 44 31
04 0.2583 0. 0105 0. 2710 %0. 0079
41 0.3108 £0.0101  0.2278 £0.0119
8 Jil 0.3498 0. 0214 0. 2520 0. 0201
12 0.5078 £0. 0436 0. 2724 £0. 0201

I XREMRERSEEA 9 AKREE
4, 2008, 348, 488, s HI12A.
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2. ZRRIEATEARENRKEREEERE 9 ARES
& LAR4A, 298, 3H 12,

1 2 3 4 5

250bp =T
500bp

D MMP-9 (326bp)

! GAPDH (606bp)
750bp | —
o

2.3 MREMICLFIERER

B PR K B P L0 | 1 3% H I = B ( triglyceride,
TG) i JIH [& B ( total cholesterol, TC) - #2 {i %5 i fig &%
I AH [& B (very low density lipoprotein cholesterol,
VLDLC)  fix % J5& Ji 2 (1 IE & A% ( low density lipoprotein
cholesterol, LDLC) ox-LDL 1 Gly-LDL 33 B & /& F 1E
R (2 P< 0.01), 1M = % g 82 E IE [ B2 (high
density lipoprotein cholesterol, HDLC) & 2 ik T 1F & K
BL.(P< 0.01), FIB fl PAF1 /KF& &, T AT @K-F
BUR(R 1)« SHRAA KR R, 2% 51 B 41 K B
I H% TG \TCLDLC - ox-LDL+ Gly-LDL FIB 1 PAF1
IKFEIBIBEAR( P< 0.01 3 P< 0.05), HDLC 1 AT
KFFEI(P< 0.01 3 P< 0.05), WL 3. ULBHZ#%

3. AREHHRERSBEAHOmRNA FiE 1 xii o v e e
. o3 0, A, 25 8, 5 FIBRAT — 5 T BE 1O B VA S L R«
3. FEARMAEMUFIEIRLEE (n=5)
BRI BB AL

| o B4

0 4 8 Jil 12/ 08 4 8 Ji 12
FBG (mmol/ L) 4.96%0.62  10.8312.63" 10.9610.96" 11.18£1. 12" 11.16 £1.58" 10.83%2.63  9.5610.97° 8.4230.90° 6. 62 0. 38¢
TG (mmol/ L) 0.68%0.07 1.3130.07> 1.55%0.12" 1.76%0.22" 1.79=0.25" 1L31£0.07  1.34%0.17  1.2130.11¢  1.1730.15¢
TC (mmol/L) L9g*o.11  3.29%40. 11>  3.31%0.27" 3.31%0.32" 3.34%0.07" 3.2940.11  2.9340.12¢  2.8530.150 2,74 30, 15¢
LDLC (mmol/ L) L1530.12  1.8540.15> 1.8530.17> 1.8630.16" 1.8 0. 17" 1.85%0.15  1L.71%0.12  1.5830.10°  1.49 0. 08!
HDLC ( mmol/ L) 0.9510.04  0.5930.06> 0.59£0.03> 0.57F0.4" 0.54 %0. 06" 0.59%0.062 0.65%0.06 0.7130.06° 0.7530. 03¢
oxLDL (pg/L) 10.5%1.1 211 £25° 743 togb 984 96" 1353 £104" 10.5%25.4 468 1450 578 £80 639 +30¢
Gly-LDL 86 195 107 £1# 134 £110 185 £20° 246 *18P 107 %1 0.8 %10 11418 123 £124
FIB (g/L) 3.0310.37 4.03%0.52  4.0610.56*  4.1030.61°  4.19 0. 64 4.0310.52  3.64%0.35 3.42%0.41° 3.3220.33¢
AT @ 11519, 0% 8719.1%"  819.3%" 84 %9.6%" 83 %9.6%" 8719, 1% 9%419.6%  98%10.3% 104 £10.3%°
PAF1 (kAU/L) 0.43%0.09  0.9530.10° 0.95+0.41> 0.97%0.32" 0.98 %0.23" 0.95%0.10 0.63F0.11  0.5830.18° 0.5530. 244

ay P< 0.05, b2y P< 0.01, 5XIRALLE: ¢ H P< 0.05, d N P< 0.01, SHEAHNE.
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B4R i 9(MMP-9) & 1F % M 52 7% I 4
BErh Rk BRI — 28 MMP, 7 As % 28 §1, MMP-9
FE I VSMC FBE B R S A/ A i 2 T4,
AT B it 0 R SR 1) R B AR R o — G, {2
HEFE PR R BA% 20 2 O P R A A B N P R
T, FEBEOE AL A B R 4 R R — &R A1) 41 i A
Fo HI 40 B 43 WA i) MMP-9 1] 24 VSMC M o i
BN I AT I T 2 R A5, NS5 As 1)
KK RS . [, MMP-9 ()3 35 i 1k 7 1) 42
S As [ RFERE

Uemura 250! P BA B il 33 K2 Western E[1ZE 43 # $2
7N, TE Mg 15 0 PRI sh DA B A MM P-9 7K~ 7E ifiL &
SHZURI I A B, AR 3 B0 Kk A R 4 L TE 4E
R AR IE MMP-9, {H7E 2 B &R S 5 S
T MMP-9 J5 3 73 P K H mRNA FI&E 3 RIA.
SRTM Portik 2510175 T2DM H 3 IR 3h ik 5 M5 R A 1)
HX P FLB ik EE MMP-9 & & Ko iif 1 R BE, JE4 T
T2DM As H5 3% I BE () MMP-9 5 & 1) i [8] 44 86 v
i, RIT2DM B3 As BB EE MMP-9 [ & &
B, 51 % 53 As, T As J5 B MMP-9 &3 Fvg PERE
i, #t— Dk As IR E. UHHAE As TE RIS 2
HH 2 A 5 5T A R A i D T R T 0 RS [ B
B st . AW LSS SRR B, BE IR K R 30
Fik MMP-O 375 1 AN 2 58 55 1E % o B8 41 B 6 386 v, 9 L
B 55 R PR 9 70 2 S K 2 R AT P 3

& B B 2 1 FH A o () ME P e — i 25 (TZD) 24
W, s it EAARIE YD EOE B 2 4R Y( PPARY) (133
7], 38 i FE S AL TR RE AR, SE B R K
LS, A S R BT N IR R . SR
AR, DB 0] PSS, & B A KM Ry
PERAY . HEEMIERLEN  TZD @it 5id Ak
RIS TE IS B2 AR v 456, (8330 558 40 8 A2 i
1B KSR BB R 3. @8 N & b %
ZF 1M 4 Rk, M AR AL AL, 5T R &
FAE HRSL, B0 AT E BRI A2, T 2 = iR
SEMBURMIO Y e9TZD BT 10 AR AR B E 1
RIE, RABECE A RE R L RE R #E, H R AW Rt AT
BGE MUK (0 1 5 E BUR PP, Sha sz gk R W,

TZD AT IR0 db/ db /N 5B 5 T AR 250 & R0 R 5
ROR, IS B A s AR AR B,
TZD BAH Bt As FIVER, (HALHIAR . ARF LR E
7N, BAEFNER VA T AT 6] MMP-9 ) 38 35 3% P, A
AN VSMC (3858 3B 72, HF H57 1k R 2 B A
PEEE [ B A T 2 FR£T 4 1) e 38 RS0 As BEBR, [
1, MMP-9 %1 i 14 52 2140 1] 7] 58 2 2 4% 51 i K
FEBT 16 B8 RIS K M 7 B B 4> FALEIZ — . 54k,
% 5 B 2L 000 I A 6 TR0 £ HE b 1 AR A 15 B
B B EL AT B AR TR L A 5 1 AR ot S 18 n£F %
TEME R Th R, WA B T 48 22 9% K 0 K I 09 25 1)
B
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