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The Changes of Collagen M etabolism in Rat Heart with Type 2 Diabetes and Preventive Effect of Rosiglita-

zone

WANG Mian', ZHANG Li-hui, ZHAQO Zhan-sheng', DENG Yong-gui, ZHOU Hong', HAO Yong-mei, SHU

Sheng-ou®, CUI Wet (a. Department o fEndocrinology; b. Depa rtment o fHeart and B lood Vessels, The Second Hospital o fHebei Med-
ical University, Shijazhuang 050000, China)

ABSTRACT: OBJECTIVE To Investigate the changes of collagen accumulation, the MMP-2, MMP-9 and TIMP-l mRNA expres-
sions in cardiac tissue of the rat with type 2 diabetes at different stages and the role of rosiglitazone. METHODS The experimental
type 2 diabetic rats were induced by injecting streptozotocin ( STZ,30mg/kg) and fed with high fat and glucose food. Rats were divided
into two groups: 12-week group included control and diabetic rats and 24-week group included control, diabetic rats and rosiglitazone
treated diabetic rats.- The collagen content, MMP-2, MMP-9 and TIMP-1 mRNA expressions and the protein level of MMP-2, MMP-9,

TIMP-1 were detem ined. RESULTS The collagen content were increased in diabetic rat hearts. The mRNA expression and the pro-
tein level of MMP-2 were decreased, the mRNA expression and the protein levels of MMP-9, TIMP-1 were increased, but the ratio of
MMP-9 /TIMP-1 was decreased in diabetic rat hearts. The collagen accumulation decreased in rosiglitazone-treated rat hearts. Rosiglita-
zone increased MMP-2 mRNA expression and the level of protein. Meanwhile, MMP-9 and TIMP-1 mRNA and protein were reduced,

but the ratio of MMP-9 /TIMP-1 increased in rosiglitazone-treated rat hearts. CONCLUSION Imbalance of the ratio of MMPs/TIMPs

might relate to the pathogenesis of diabetic cardiomyopathy. Rosiglitazone may attenuated the progression of diabetic cardiomyopathy by
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regulating the mRNA expression and the protein level of MMP-2, MMP-9, TIMP-1.

KEY WORDS: diabetes mellitus; cardiac fibrosis; MMPs/TIMPs;
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* 1 AFRNHE AR RAELIRIR (X L)

Tab 1 The changes of heart weight and biochem istry makers in different stages( x £s)
% I A TR R =BEH JIE ] e
4 5l n/H
FBG /( mmol/L) Insulin/( Iu/L) TG /( mmol/L) TC/( mmol/L)
128 NC 10 4.23 £0.31 16.11 £6.54 0.60 +0.31 1.81 %0.41
125 DM 9 16.35 £1.94" 22.12 £5.65° 1.64 £0.85" 2.06 0. 40
248 NC 10 4.79 £0.37 14.58 +5.97 1.01 £0.36 2.12 £0. 44
244 DM 9 18.7 1. 65" 24.73 £7.07* 2.79 t0.74" 4.23 £1.13%
RSG 8 19.1 *1.817 15.43 +6.54" " 2.31 %0. 26" 3.39 £0. 70"
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Note: vs group CN at the same stage, “P <0.01,% P <0.05; vs group DM at the same stege, =

P <0.01
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24DM 9 2.95 £0.63" 2.08 £0.75 2.59 *1.28"
RSG 8 4.64 *1.34"  0.28 £0.11%  0.45 *0.10"

g R R

Note: vs group CN at the same stage,

P'<0.01;5F M pDMELE: ,*P <0. 01
" P <0.01; vs group DM at the
same stage, “P <0. 01

RT-PCRZ R W7~ : DM KB MMP-2 mRNAK L i (A
128 DMK B MMP-2 mRNATROGEE S A3 4 (0. 28 £0. 06)
RN KR (0.30 £0. 04) BB FEZE R, 244 pM KR
MMP-2 m RNAW G382 (0. 29 *0. 09) B BLAK T 7] A
XHE (1.13 £0.11,P <0.01); DMK MMP-9, TIMP-1 mR-
NARIAIA S Fi 128 DM KR M MMP-9, TIMP-1 T %
FEFIHE SR (0. 21 £0. 04, 0. 45 0. 08) 73 %Il Eb 7] 399 % ]
(0.17 £0.03,0.21 £0.07) LT 23.5%,114%, P <0. 01,
244 DM K B MMP-9, TIMP-1 WG JEFI 50 % (0. 44 £
0.07,2.18 £0.11) 2 7 Lk [\ BAXS L (0.19 *0. 05, 0. 64 &
0.06) FiHT 131%,240%, P <0.01; RSG4L MMP-2 mRNA
(0.81 £0.10)%i& L, MMP-9( 0. 26 0. 03), TIMP-1 (1. 53
+0.31) mRNARIAH NI, 5 MU RA S # £ R
(P<0.01).

Westem Blot&5 SR 7R : 128 .24 DM KR MMP-2 1
FHEKT (0,13 20.02, 0.22 0. 05) 5 HEBIHEAR (0. 20
0.03, 0.29 £0. 07) LB B 90K (P <o0.01), RSG4L
MMP-2 2 E 7K (0. 39 0. 08)5 DMK B EL % B & T &
(P<0.01). DM A MMP-9MIEMAKF (12)8: 0.34
0.09, 24Jf :0.58 0. 12)5 [ X KB (0. 26 0. 05,
0.19 0. 1)L BT/ AE T ¥%%ER (P <0.01), RSG

LR 2525 24 20074F 4 HEE 2455 2




4 MMP-9 I ER /KT (0. 21 0. 06)B5 1% , 5 DML LL 4 %=
BEE (P<o0.01), SWNBALLEH%ER .

2.5 DMARIMIE LNl Angll A1 AL SE34 B 2 T )
TRYL KR, RSGAH MY O WL Angll FI AldHI & & 4] DM
KRAP R BTG %2R,

3 g

BN N A S R 25 RS W 70 05 4 B ) R A 1) 220
SR AMLE AN BN Bk R DL KT T LA e 3
B PPARYVIIRIET, Hop AL EMHA R @ RIE R
PPARY T BE S 15 .00 LA 434 £ 3 IR 3R 0 % B ik (¥ 14 42
Shim abuku ro%5 U ST T /A% FUMINT STZHE JR % oK B0 Uk 1)
PERD &5 SR B A% 5 R v 7 488 IR 0 O BRI A D ] e
R # KT IR A A0 =Rl B O LA ) 97 2 X
U B B O TR B GE . SR A WP RE S,
TZDs 2 24} ol 1 75 948 7 (V00 JUL 40 i 453 455 A L 4 7 A U8
HoF - Angll FUHUARFE 77 52 14 JUL A0 M IR K A3 46 F 00 O
AT O BE B A S A O,

AR G R E AR R R STZEA NS 22 DM
WM FE A 28 DMK BB Y W I R b s i R Y
TZDsZj¥) —— RSG, ML &6 DML WU MAE M . 45 RIE
52, RSGX] DMK LWL ARG R EH . RSGYATT 2H K Bl
2 R RN = T H 9 v A AR AR Ll B 3 R L ] T 1A Sk
& T DM AR . MMP-2 mRNARIE LA & AKTFH & i
MMP-9. TIMP-l mRNAFZE Fifl , MMP-9Fl TIMP-1 [F2& 47K
PR, MMP-9 / TIMP-1 LGB TH & , Masson % (4 m O LR
JE AT 42 kD O JLET 4 HE S T R 5

RSGIHIT AL MR /K- 6 BA S B B (B ULET 4 A0 T B 9
B ONUR AR 2B B U RGS IR IR IR AR I
A5 FH A SR Al AR st T 1B 1 A i D I BL AR AN T TT e S
PUR B35 2K - On] BB 5 39 I 1B B 25 MUss ik e 19 B #441K
P BCEONLEER AW A . Sidetl " 2500 JE I K BRI 9T
R ZK R IUT B 40 O G4 R IE TR,
UL P B 4 UK /D ATP I FE RSN, RSG IR IT NI A R 5
FHPUE , GuT4 A KFIRE IEH ) ATP IR > A0
JULF Gk T PR R 52 1 38 0 AR ST, RSG AL R By F K P AR
& SZRFIX— W A . @R MMPs/TIMPs [ 5 R # 5% : Max
S0 NE NI g W O A SR A R R T IS
PPARYILHE 15d-PGR2 Fl UL 4% 1 {id #0 ] T MMP-9 [F] mRNA
FI& H KT BASGEYE I — P SR I, PPARY L& T
AESEAEFE AT PPARYIRTR W T M HG L F AP-I
i NF-KappaBﬂ/‘J?%i‘?ﬁ[wmg A Shiom i%5 " IWF L RN
VG Z Sy ILZE £ MMP-2. MMP-9 1) 2] [ 2 3% M il %

S AREEIUGE RNEER R A R B A K AIEY] RSG
LR E S MMp LI A O SC R RSGZ 8 i 4il
UL BT T 44k 58 B 3L 0 DM KO LR 47 1 B .
ORI S5 L HEYE CD-1 /b BRI 20 e ik 3 0 B
P N TS I 3 mg/( kge d)IA77 DU IR 7K S 6 B4
i AH 2 45010 0 D) REAS B 3% (2% dp/dy,., dp/dt, ),
R E LR 255 24k 20074F 4 HEE 2455 2

Shiom i

TGF-B, [ SE BRI ZRIE 20 . B TzDs* O L) RE IR 55035 L5 4
il TGF-B, AR I O¢ . MLARSCHE TzDs 2 25 4 4 il 0
LR A B

ARWFFE AR B3 B O LA 20 I 5 55K 38 M I [
Bl /KT AT 2 5% 3o RSGIIL R IEF I 65 RASR S
LK.

2% SCHR

[1] SHIMABUKURO M, HIGA S, SHINZATO T, et al Cardiopro-
tective effects of troglitazone in streptozotocin-induced diabetic rats
[ J]. Metabolism, 1996,45:1168-1173.

[2] YAMASHITA H, NAGAI1Y, TAKAMURA T, etal Thiazolidin-
edione derivatives ameliorate albuminuria in streptozotocin-in-
duced diabetic spontaneous hypertensive rats[ J].
2002, 51:403-408.

[3] GUO XH,LIU Z H, LI H. Type 2 diabetes mellitus induced by

Metabolism,

diet and its features of renal involvement in rat[ J]. Chinese Jour
nal of Diabetes, 2002,10( 5) : 290-294.

[4] JINDY,LIM F ( translation). Molecular cloning a laboratory
manual [ M ]. edit two, Beijing: Science Press, 1999. 888-897.

[5] WANG M, CHUI W, ZHANG L H, et al. Study of rosiglitazone on
cardiac injury in type 2 diabetic rats [ J]. Chin J Gerontol(H [
LI ), 2004, 24: 9397941 .

[6] MEHRABIM R, THALHAMMER T, HASLMAYER P, ef al
The peroxisome proliferator-activated receptor gamma ( PPARY)
is highly expressed in human heart ventricles[ J]. Biomed Phar
macother, 2002, 56: 407-410.

[7] DAVID B B. Peroxisome proliferator-activated receptors in the
cardiovascular system [ J]. Br J Phamacol, 2000, 129: 823-
834.

[8] YUE TITL, CHEN J, BAO W, etal In vivo myocardial protec-
tion from ischemia/reperfusion injury by the peroxisome prolife ra-
tor-activated receptor¥ agonist rosiglitazone [ J]. Circulation,
2001,104:2588-2594.

[9] ASAKAWA M, TAKANO H, NAGAI T, etal Peroxisome pro-
liferator activated receptor Y plays a critical role in inhibition of
cardiac hypertrophy in vitro and in vivo[ J]. Circulation, 2002,
105: 1240-1246.

[10] SHIOMIT, TSUTSUIH, HAYASIDANIS, et al Piglitazone, a
peroxisome proliferator-activated receptory agonist, attenuates left
ventricular remodeling and failure after experinental myocardial
infarction[ J]. Circulation, 2002, 106: 3126-3132.

[11] SIDELL R J, COLE M A, DRAPER N J, et al Thiazolidined
one treatment nomalizes insulin resistance and ischem ic injury in
the zucker fatty rat hearf J]. Diabetes, 2002, 51: 1110-1117.

[12] MARX N, SUKHOVA G, MURPHY C, et al. Macrophages in
human atheroma contain PPAR gamma: differentiation-dependent
peroxisome proliferator-activated receptor gamma ( PPAR gamma)
expression and reduction of MMP-9 activity through PPAR gamma
activation in mononuclear phagocytes in vitro[ J]. Am J Pathol,
1998,153:17-23.

[13] FAHMIH, DIBATTISTA J A, PELLETIER J P, et al Peroxt
some proliferator-activated receptor gamma activators inhibit inter-
leuk in-1 be ta- induced nitric oxide and matrix metalloproteinase 13
production in human chondrocytes[ J]. Arthritis Rhem, 2001,
44:595-607.

ek 1 # : 2006-07-24

* 103

Chin JMAP, 2007 April, Vol. 24 No. 2





