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[(HE] BRI EHOT TR0 2 BU0E R B L9 22 19 P 37 1 T B A FIAL . 75 3% 236 HMEME SD K BUBE AL 43
AL IE R AL B AT, B AL (2.4 gokg ') R VDAL (0.1 g-kgT') o R FH MG R R 3R R GE DR 00 T %
(streptozocin, STZ) JIF JIa 7 41 ) 77 10 B2 il 2 FROWE FR s R BRLCo LG AL S 700 | 3% 252 8 15 45 24 16 ], WL 43¢ 1 EE 0T 45 21 K BRI ¥ P &5
JE L AE (FBG) , G H [ f (TC) , Hh = 1a (TG) , = % £ B 85 A JH [E B2 (HDL-C) , ik %5 B g 21 H JH [ 2 (LDL-C) , .0 WUB 8%
JiE ST 4 A A, S 9O s e 5R G WiHE 0% 1 (Real-time PCR) #6i Mitsugumin 53 (MG53 ) K 3o 48 Ak ) 1 4 346 58 9 0% 2 -
( peroxisome prolifer—alionaclivated receptor-a, PPAR-a) mRNA £k W, &R 51F % 4L, KB 4H KK FBG, TC, TG,
HDL-C,LDL-C & & ¥ W EF i (P <0.01) .0 JUH L HEF Z AL, R/NA 5], LR 4 ) 7T 0 BT 58 0% i Js 25 Y T AR, L &F 4 [1]
B 39 5T, LA L I 5T i R R T O M T A ME AR, EL LA SR SRR X R B B m (P < 0.01) .02 )l MG53, PPAR-a mRNA
FIRA T F G SEEEL LR, B R A T L R A i B i (P < 0.05,P <0.01) , ¥ A2 K B3R I i1 LT 4 HE 51
FLO , 2F 4k 18] oK UL RE 5 PUAR , A A DL T 4B v i 55, 0 mT B0 b 3000 oo UL e D 2T A4 34 A= 5 0 B HICE 7T b 35 IR MG53 , PPAR-r mRNA
MIFRIK (P <0.05,P <0.01) S5« B FEHOM 92 50 M 0E PR O WU 28 B AT — i B B 36 AR H L HC AR AL o) 2 e 3 e 3 1l 4% P
K P MG53/PPAR-o 3 i, 1] MG53 ,PPAR-a mRNA )33k,
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Effect of Huangqi San on MG53/PPAR-a Pathway in Type 2
Diabetes Mellitus Cardiomyopathy Rats

GAO Ying, QIN Yang, WANG Chun-yi, GAO Ying, LI Wei-min"
(School of Chinese Material Medica, Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

[ Abstract | Objective; To study the protective effect of Huanggisan ( HQS) on cardiomyopathy of rats
with type 2 diabetes mellitus (T2DM) and its mechanism. Method: Thirty-six male SD rats were randomized into
4 groups, namely normal group, model group, HQS group (2.4 g-kg '), and Losartan treatment group (0.1 g-
kg ™'), with 12 rats in each group. Rats received high fat diet and streptozocin (STZ) to reproduce the model of
type 2 diabetic cardiomyopathy rats, and were orally administered with drugs for 16 consecutive weeks. Fasting
blood glucose (FBG), total cholesterol (TC), triglyceride (TG), high density lipoprotein cholesterol ( HDL-
C), low density lipoprotein cholesterol ( LDL-C) and histological features of myocardium were observed.
Mitsugumin 53 ( MG53) and peroxisome proliferator-activated receptor-o ( PPAR-oc) mRNA expression were
observed by Real-time PCR. Result: Compared with the normal group, the levels of FBG, TC, TG, HDL-C,
LDL-C and MG53, PPAR-a mRNA expression in model groups were significantly elevated (P <0.01). Besides,
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disordered arrangement and different sizes of myocardial tissues, obvious fat vacuole and widened interval between
fibers were found in the model group. Compared with the model group, the levels of FBG, TC, TG, HDL-C and
LDL-C in HQS group were significantly reduced (P < 0.05, P <0.01). Both of HQS group showedregular
myocardial tissue, without fat vacuole and fiber dissolution. But HQS group showed scanty fat vacuole in fiber
interval. HQS group showed significant reduction in MG53, PPAR-o mRNA expressions (P <0.05, P <0.01).
Conclusion; HQS has a good therapeutic effect on diabetic cardiomyopathy rats. Its mechanism may be related to

reduction in the level of blood glucose and blood lipids, regulation on MG53/PPAR-« signaling pathway and

inhibition of MG53, PPAR-a mRNA expressions of myocardium.
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MR IR e M ) o 3 81 ) o R BRI W A, L it 0
23 B (FBG ) FURE i , BE i 2 554 (2 hBG =
7.8 mmol - L™") 14 Jl B K B4 A S 56 5 Bifi L 53 A 4
4 I 1 S T £ i = s Sl o 2 S R R
Bk 1E 4 K RO 5 L ml ARDRE A, LA R R IR SR
JE R RE (5 2 43 BUORC L S BE 20% , F5 0 15% , I [#]
B 1.2% , JHPR B4 0.2% , I 85 H 10% , W IR &0 5%
0.6%, A1 ¥ 0.4% , Tl 18 K} 0.4% , 5 il 15
52.2% ) ,7 J&J5 8 R A VAL TT IR 2R 2, 45
LRI R 16 J8 il d R EVE B H 1R,
Horp IE & 41 5 45 R A HE AR 0. 5% BT AR B IV T
(VL) | 290 25 AL SE 3h W) HObE

2.3 FEARRESIEREN  KKA G a2
K12 ~ 14 h, 8 FE PRI 4 ~5 mL, 53 B i,
HCE T - 80 C kA b AR A7, Fi¢ I 1L o FBG, TC,
TG ,HDL-C,LDL-C. 4k %t 3 ¥ 1 53 B o0 Wi, 55 B
AL A, BY GG = L2 100 mg, 2% A JC RNA fiff
i o= o A E 7o =0 | S I TN || N R
RNA, 55 B 230 5 WU 10% 48 2K bR o [ 2
HEAT H RAT WAL B 43 i DR R R - 4L (HE ) e 8
HIE #4 (Masson ) e 8 {1

2.4 Real-time PCR #:Jll MG53 Fl PPAR-a mRNA
Fik H Trizol $2 L0 WAL 21 E RNA, i i 45 4b
4306 6 BE T e vk B R 4l B SR R 8 B St R
¢cDNA, LI GADPH % N &, I % 5'-TGATTCTA

CCCACGGCAAGT-3', T i 5'-AGCATCACCCCA
TTTGATGT-3', H 3 1 7= ¥y K B 92 bp; MG53 | iif
5'-GTCCCTGTTGTCAGGCATCT-3", T i 5'-TCGCA
GTAGATGCTCAGTGG-3", Hi 34 f= 4 K i 136 bp;
PPAR-a | }%# 5'-TGGCGTACGACAAGTGTGAT-3", R
Wi 5 -AAACGGATTGCATTGTGTGA-3", J 3 14 7= 4y
KB 118 bp, MG53 [ ik %K ¢DNA 2 pL, I Fiif
24 1 pL,SYBR® Premix Ex Taq Il (Tli RNaseH
Plus) 12.5 pL, JG RNase 7K 8.5 wL; Iz i #F 3% A
95 CHIAM: 30 5,95 CAEM: 5 5,55 CiR k 30 s,
72 CZEf# 1 min, 347 39 WG, H )5 72 °C 10 min
Lk RN . PPAR-a O 1A 3 B i 26 B[R] MG53
SRR C, MRS R 27 sk B A R R AT A
XF 5 B 53T

2.5 geiteEsr R SPSS 20. 0 R AF AT 43T,
FrA BRI, v £ RoR 45T 2255, WAL A Lt H
LSD-t Test ¥ ;47 77 25 A 5%, B 41 7] b %% Bunnett’s
T3 Test 3%, Lk P <0.05 25 BAGI¥E L,

3 £R

3.1 X2 RUHE PR R BRMBE M AR 2 5 E R
2H g B KB FBG, TC, TG, LDL-C % & ¥ B i
T (P <0.05,P <0.01) ; SEC AV HL AL, o B HCAH
Al LB B F A FBG, TG, TC ,HDL-C,LDL-C & & (P <
0.05,P <0.01), 4 v» 41 v [% ik FBG, TG, HDL-C,
LDL-C & i (HX] TC F it BA T M, Wk 1,

®1 BHEHEX2BERFAR FBG,TC,TG,HDL-C 71 LDL-C HJ &M@ (% £5)

Table 1 Effect of Huangqisan( HQS) on FBG,TC,TG ,HDL-C and LDL-C in T2DM rats(x +s) mmol-L !
2H 51 F it/ g kg ! n FBG TC TG HDL-C LDL-C
E% - 6 5.77 £0.71 1.77 £0.97 0.71 £0. 03 0.72 +0. 03 1.31 £0.06
LY - 6 9.35 0. 65% 2.95 +0.15% 0.88 +0.06" 0.82 +0.09 2.04 =0.07%
BT 2.4 12 5.94 +0.22% 1.79 0. 11% 0.76 £0.05% 0.63 0. 10 1.08 £0. 08"
AV 0.1 12 6.95 +0. 454 2.75 0. 11 0.75 +0.05% 0.66 +0.87% 1.60 0. 17%

L SIERA LK P <0.05,7 P <0.01; 5HBA HED P <0.05,P<0.01(£2,3[),

3.2 HE Ze (8 W 5.0 M BUR 8 B2 BT 42

TEH R R0 WL SUHES B 5% 22, LA i R/
P, A5 78 2 R B 2 B O WILAH 4L AR 9 2L, L4
RANANEI BT WULT 2 18] mT D W S 9 g s 25 v AR, L
21 4[] B ] 2 08 58, £ AE W] A A, W LT 4R 2 A
e P A 25 PR SCEE 5 BRI R ROULET 2 R 51 R
1 4 18] oK WL 7 AR, oK UL 2T 2 v i 45 , R BULET
2 1] 4 75 0] WLAR 20 B9 7 25 90 5 S U0 B2 R L0 L
PRI BEA ST EARER B L IR 25 . WL
K1,

3.3 Masson Qe K. LR A 4 48 IE W 4l
R ERC JILH B G 2T 8, JE 2 2 e i 8, O LI
J £ 2 o3 A $ 5] RS o BB A IR B LA i I B
I8 T B AT U i AT R A B HES AL, e AR 1
A AHEE R R RAR o B R A AU 3H 2 O LR
JREFYE o A S) SR>, B 2. R A Tmage
ProPlus R 53 H7 28 48 #E 47 0 ILZH 8L J5EAH X 25 &
Wi W3 2, 45 R 3R B, 5 1E % 4 A, A 40 R B
O WLZH S J5EAH X % i i G (P <0.01) , 54
RULH LG, oS HICZH A SE V0 30 20 R A ) A R i /D
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A IEW B BRI C WAL D. ST (1 2 [)
Bl1 FHEHSMN2EBEERFEAROCNARESHHZNE(HE, x100)
Fig.1 Effect of HQS on histological features of myocardium in

T2DM rats( HE, x 100)

O LA U JFAR XS & 4 (P < 0.01) , 48 75 25 1 B
VDI AT LAWY 5 4 ) g i 2T Ak R A

B2 EXBY2ERERFARLOCNALAKRETEY
25 ( Masson, x 100)

Fig.2 Effect of HQS on collagen fibers change of myocardium in
T2DM rats( Masson, x 100)

F2 ERHM2EBERFAROCNALRFEENEELE (v )
Table 2 Effect of HQS on collagen content of myocardium in

T2DM rats(x =)

215 Fl /g kg ! n 2 S A X
T _ 6 0.13 £0.01
LR - 6 0.33 £0.02%
T 2.4 12 0.16 £0.01*
RIS 0.1 12 0.17 £0. 06%

3.4 XFBEIR %S K B0 WL MGS3 1 PPAR-o mRNA

FIKMF M 5 OE W 4 A, AL 4 R R MGS3 Al

PPAR-o mRNA FIkIA7 fr L, # EHLA 26 )5 5T
+ 126 -

MG53 ,PPAR-« mRNA ik ¥ 85 8 FJ# (P <0.05,

P <0.01) ;& Vb 41 K R XF MG53, PPAR-a mRNA
RIETIHEZWAPE, W3,

F3 HEHX 2 BERFARDOU MG53 #1 PPAR-o mRNA R i
I (x £ 5)

Table 3 Effect of HQS on expression of MG53 and PPAR-a mRNA

of myocardium in T2DM rats(x +s)

A FlE/g kg ! n MG53/GAPDH PPAR-a/GAPDH
EH - 6 0.74 0. 15 0.89 0. 11
[l - 6 0.95 0. 07 1.04 £0. 11
L 2.4 12 0.72 £0.07>  0.77 +0.08%
A bIH 0.1 12 0.97 £0. 02 0.88 +0. 13

4 itig

DCM {4 B PR I K 19 0 1L 55 5695 T 1974 4F
BB MR PR Y IR R, — B
A T FE R, 5 PE AR R T (A T
BB Z i AR X AR 8E |, 45 116 R B 12 FIG 7
7oA — E [ TR HE, DR ML Rt S~ B R R R R A
B R BAREE 2 F R X DCM & 55 ML 547 R A
WESE, g 30 R T A — o B B AR A

MG53 Je:—Fh il ok & B AF 40 o fs 16 2 il B AT
BEERANENA, FEAET A R AT
YO HERIE BRI R SRR R B R
Ko IO g 3 B TE R R ARHU AR AL sh
BRI MGS3 4 B ik i i B3 17 R HE M 1E M
T & R 324K (insulin receptor, IR) B & 2 52 (1%
-1 (insulin receptor substratel , IRS-1) (14] L IEE A
WA VR FH R TR B IRS-1 % A B i, (B 1 R A5 5
P AZ A, A B R 2R R AR M 1 R
AR KR 55 PPAR-a 20 UL 4H B0 AR
T2 W MSCRI ) D ) o B 3T 4, R B DR RS TR 0 L
A PPAR-a 190G 25 5 B0 %9 05 W O A T Yy
A FTEL L LIS BT B R s, Bl O UL AE B L
AL, WA FH DCM ™, BFFE R 0 UL MGS3 Y
SRR S5 LK) PPAR-o 13285 19 1 i &R
T A U AL R 5 B SR G LA X
B LE LR AUIE R T MG53 6.0 L PPAR-a 235 K fif
JEAR SR Y B B T RE SR IE T MGS3 fE Ry HE IR
95 5 20 L DG BB Y — > EE 2 1R YT L A

ARSI 5% 45 SR 3 W, o FEHIORT DA B G R AT i
BE AR AKF 33X — 25 SR A AR IR T A R ZH A
IRF TS50 R T B ok A IR 4 K RO
JULIR BEEPR 25, 36 A5 I K RO LA L HE B 25 L, 0 L
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