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R E B Wk B IULF e A2 A s 32 (P <0.05) s B K R E S ke B SRR AN T LR E 7, AR L F
A3 LB R AR F 09 f B AT IR B R Fe R KAFR B 9 Wbl 238 5 (P <0.05) . SabiBarbss 2R m Kk &0
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Jm (P <0.05), HHAMLE, A% 4 4 TGF-B mRNA.TGF-B.collagen | .collagen Il & & % ik %
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ABSTRACT Objective To investigate the protective effect and mechanism of Shengi Compound
on diabetic angiopathy modeled rats. Methods Totally 18 SD rats were randomized into 3 groups, i.e.,
the normal control group, the diabetic mellitus (DM) group, and Shengi Compound group, 6 in each
group. The DM rat model was established by feeding high-fat diet (to induce hyperlipidemia) +intraperito-
neal injection of small dose streptozotocin (STZ). Shengi Compound was given to rats in the Shengi Com-
pound group at the daily dose of 2 g/kg. Equal volume of normal saline was given to rats in the model
group and the normal control group by gastrogavage. All treatment was lasted for 12 weeks. Then 2-D and
ultrasonic integrated backscatter technique were used to evaluate structural and functional changes of
abdominal aorta in the progression of diabetic macroangiopathy. The fibrosis degree of the aorta vessel
and myocardium capillaries were observed by using HE and Masson trichrome staining. The tension of
the aortic vascular ring was determined. The transforming growth factor B (TGF-B) mRNA expression
was detected by real time PCR (RT-PCR). The protein expression of TGF-, collagen I, collagen 1II,
connective tissue growth factor (CTGF), and phosphorylation P38 MAPK were detected by Western blot.
Results Compared with the normal control group, abdominal aortic systolic inner diameter, diastolic in-
ner diameter, Peterson elastic modulus, stiffness index, and backscatter integral significantly in-
creased; the rangeability of integral backscatter and the extension coefficient of cross section significant-
ly decreased in the DM group (all P <0.05). After 12 weeks aforesaid indices were obviously improved in
the Shengi Compound group (P <0.05). Results of HE and Masson staining showed that the fibrosis de-
gree of the aorta vessel and myocardium capillaries was obviously alleviated in rats of the Shenqgi Com-
pound group (P <0.05). Results of the aortic vascular ring tension showed that acetylcholine induced va-
sodilatation and maximum diastolic percent were obviously elevated in the Shengi Compound group (P <
0.05). Compared with the normal control group, the mRNA expression of TGF-B, and the protein expres-
sion of TGF-B, collagen I, and collagen I, and phosphorylation of P38 MAPK all significantly increased
in the DM group (P <0.05). Compared with the DM group, the mRNA expression of TGF-3, and the pro-
tein expression of TGF-B, collagen I, and collagen I, and phosphorylation of P38 MAPK all decreased
(P <0.05). Conclusions
marcoangiopathy and microvascular dysfunction. The mechanism might be due to the down-regulating the

Shengi Compound could effectively improve the arterial function in diabetic

expression of TGF-B, and further suppressing the phosphorylation of P38 MAPK, reducing the synthesis
of collagen I and collagen I, therefore, ameliorating arterial and myocardial interstitial fibrosis.

KEYWORDS Shengi Compound; type 2 diabetes; diabetic angiopathy ; diabetic cardiomyopathy ; in-
terstitial fibrosis
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o FE R G 8IT 5% k5 55% .
T 23% LG EF 4k 3 SR o3 78 N %) A B 43 o
17% , S 3. 2 keallg; =il ehi e S : g i
50% KA EY) 17 % 5T 25% AR 4 2 K
IITEN I HABR T 7 8% , S 4.7 keallg.

2 29 R KA R 2 14X So-
nos7500 (s8 HP 3 ~8 MHz, Philips 23 H]) , A=¥HLEE
LB FR G0 :BL-420E (AR BARHCAIRAT]) , A1)
Fitl: RM2243 (fE[E Leica A H)) , 966E & PCR {Y:
ABI 7500 Real Time PCR System (Applied Bio-
system A #)) , #FR 2K 1430 #1{X: DVB00 (Bechman
NED) BUFBER R 7 55 . Flurochem 9900 - 50 (Al-
pha Innotech A #]) , 5% # Hi k1% . PowerPac Univer-
sal 500w (Bio-Rad A 7)), RNA #2151 & Trizol
(Invitrogen 7~ H] ), TGF-B . collagen 1. collagen I,
P38 MAPK antibody (Santa Cruz A7) . ZEE N
WUkE (k45 :20130720 ) HY LA 42X R R e 25 7B 77,
B A TR 10 g,

3 R 6 HTHRAK R4 T ik
HAx 14 HRRS T e Rk E 4 A5 — IR PEE 5
HEMRIE W &K (streptozotocin, STZ,35 mg/kg) ,1 Ji
JE S 12 h R B R I RS A0 A i AR it B S (ARG DU
JEE R 0.5 ~27.6 mmol/L) Ml MBHE , A2 I i b
=16.7 mmol/L AWl FRvs 4 K B s D i 5 s, 2
B3 85. 7% o K 3 A Ji 2 R BRLBE AL 73 g A Y
HRSEE A, B4 6 N, WS EE A KR
HLSERE T 2 g/kg H#EH 12 J&, BRI M 1F H %R
R UL AEPERKAES 12 A,

4  FEARGISEICRE  TH12 F)E, KEREREE
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HARE; 75— L E T 4 CHIR M 4% 2R
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5 WEHRbR BAIN ik

5.1 WS FEShIkEith LIhae 4T R
I3 EEL L 2 M T A BRI, 0 R AR $EFE 300 Y/min,
BRSO B, DL M BRI
KT I A TSI R W s BN A2 (Ds ) (& T K
WINE (Dd) , IFITH5EE 3 Ik Peterson i P4 45 i
(Ep) EMEREFE 2L (B) WY 5K R4 (CD) . Ep.
Bl CD #& VA T~ it%:Ep = (AP/AD) x Dd =
[(Ps -Pd)/(Ds -Dd)] xDd (10°dyn/cm?®), B =
In(Ps/Pd)/([Ds -Dd]/Dd);, CD =AA:[A x (Ps =
Pd) ] =mx[(DsR2)? - (DdR)*]: [mx (DdR)? x

(Ps -Pd) x0.13332] (kPa™") (Ps,4i)%;Pd,
ok A, ESIIKE BT AA, FE 3K R
AR L) o SRS m U AR HOR, TR &
SNk VI T R B 1 3 20 JORE 5 ) 0 AR o e L A
FEREIEF YT M HUR R (IBS % ) AT 1l B L
JA AR AR B (CVIB) o AT D 4 35 Hy [R)— o7 45/
SER, YT [ — AL 3 A% 220 sl A I ) H49(E

5.2 FSfk L g XK E
IR ZE 0 24y B 1T HE Y48 Masson 48 J 0
AL Masson %4, i f Image-pro Plus [E{% 43 #r{%
HEFT O WL D~ o £ 43 T, 1 0 LG i 225 PR 4 8
(collagen volume fraction, CVF) % A .C> LIl 45 J&]
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50 mgT#E 2 H H 1Y) F S k2L, ELISA 323 & F2 i
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#NM3.5%",

5.4  BERKRF S FRok S e KR
S Je I M R i S Bk, B FE A 95% O,
5% CO, IRESUEM Krebs i+, 4l 8 M : NaCl
119 mmol/L, KCIl 4.7 mmol/L, CaCl, 2.5 mmol/L,
MgCl, 1.2 mmol/L, KH,PO, 1.2 mmol/L, NaHCO,
25 mmol/L,D-Glucose 11.1 mmol/L,pH 7.4, /]N.(»
FB 0L R B 4 s AL 2R IR I L2, i R I A8 PN L
B2 3 mm (I IR, A E T Krebs W1
VI, JFiE A Tk T e Re 28 & TAMILRE LI R %l
KA ST 2 g BPIER KT, V-4 60 min, LA
60 mmol/L %) KCI W4 il 4 , I 1 8 3% P, 28 J5 1
Krebs & ¥k i ik 5 2. ff s Bk 3 B2 € 5, |
10 ~° mol/L &' I3 (PE) Wi 1fi & , 43 %1 H 10 ~°
~10 ~° mol/L ) Z. B (ACh) FIAlER H il (NTG)
ORI, A ET IR B o b (BP SR IR B R R R
TR AR EE) o

5.5 SZmPGE i (RT-PCR) i AR TGF-B
mRNA X EEE (1) RNA $2HL: #% Trizol wiH
FARBUOLAY S RNA L (2) RT:7E 20 wl A4 5 4
FH1, A1 ng RNA AR i 4 sk 3545 £ 5 ik cDNA
(3) RT-PCR: & H A 15 K B H W H TGF-B #l
B-actin i) cDNA J#%1, 31 PCR 5|4, %2 H 519
940 R . TGF-B: Liif & 5'-TTGCCCTCTACAAC-
CAACACAA-3', Fiifh 5'-GGCTTGCGACCCACG-
TAGTA-3, B-actin : I i & 5'-GACGGTCAGGT-
CATCACTATCG-3', T iif i 5-ACGGATGTCAA
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AL . SR T AR 25 4k B 5 98/, 53 A7 WA
B PEHUM AR DI Masson Y4l fr, R Image-
pro Plus XJ 441 K i gl ik Masson JL & |8 i 47
NTE R, A5 RN, 5 X B A, B4 PVCA/
LA .CVF B3 m (P <0.05) , SHAIHLLEK, S
HE )74l PVCA/LA .CVF &I B (% (P <0.05),
O Masson Y i 7R, O LA IR 41 €5,
JE DR AT A e Oy W gt iy R, AEXT IR, AR £
/D B DR ETF 4 B T O UL A R 5 AR AR 40 UL
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JRZF AEORR A b, A5 RE B I 39 )2 45 s B, PVCAJLA
H1 CVF 8 L0 TH 5 (P <0.05) . SHERIZH i, &
B 7 A O LIS T 4 AL 2 i B 2 s 5, PVCAJLA
F1 CVF {HE] . TR (P <0.05) .
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B AR BUE 3 Sl ol 7= b
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R SHRRENIHLR AR SR (x£s )

2H 5 n YRR ( ng/mg)
it B 6 6.58 =0.52
B 6 18.52 +1.13"
ELvy) 6 11.47 £0.79%

S IR E AR, TP <0. 05 ; S Higk, 2P <0. 05

4 AR RE R B ki 4 PR sk g A (1B 6)
S5 BRZH Ho A, A4 ACh 175 510 PN B2 IS I 45 &
K IV SZ A, e K AT 5K 4 LR (P <0. 05) 5 55
L, 2 T4 ACh i 51 LA & 3K = 0 B
P BORET K E 4 EL R (P <0.05) ¢

=
o
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[ o xfa
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| —— s
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KRR T 2 H (%)
s 38
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T
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ACh [Log M]
S IR R, * P <0. 05 ; SHEI4] 45, 4P <0. 05
B 6 HAKRRENMT ACh i T1 Py B K8
IKES =y AT S 5 s

5 &4 KELILTGF-B mRNA 5K
(#£2) 5S4, A4 KR TGF-3 mRNA
FIRACEW T (P <0.05) SRR AL, Z KA
7541 TGF-B mRNA F kK[ (P <0.05) .

K2 HHKRELOI TGF-p mRNA FikKFE

(x£s )

4151 n TGF-B/B-actin
it 5 0.15+0.02

s 5 0.38 +0.03*
SEEN 5 0.27 +0.03"

T ST EEE, * P <0. 05 ; 51 Hkr, “P <0. 05
6 &2 K B0 LG 4> 7 8 1 R IAKF R
(B 7) SXFHA e, A A4 K R0 L TGF-B . col-
lagen 1 .collagen Il & &k 7K F W 23, P38
MAPK BEfREISG (P <0.05) . SR LLEE, S
57741 TGF-B.collagen [ .collagen I % [ #%i5F%
ik, P38 MAPK R b7k (P <0.05) .

W’

B AR PR I AT 2T A AL R RS TR o, L 7 0
AHFAE : (1) BEPRTIR S REFF A0 45 , Wl s RE AN
RS PR A A R 1l 1 4 Ak s = g ke AL (2)
XZB YRR T BURA AT B AR R A
STZ TEHF 1 2 RUBE IR R SRRSO PR 1M
AR N I IZ I BT L AR T STZ

mmpryieiil
A IgFp e b S B 05 CRLC i = A
08 Il A SRS
collagen I — — 0.4 —
N - 06
e 0.2 1 5
bac . — — 8,
MG BUREL SRS 0.0 0.01
D COR R E F XA
ad R T =g ceiche]
0.61 I 5 Y p-p38 04 | Z’éﬁﬁﬁéﬁ
A
= 38 03
/=) o
o) 04 - <
3 I P33 | M — — 3 02| ]
s &
0.2 o
X HEAL MY ZRETAH 0.1
0.0 0.0

1 :A S Western blot #1441 K Fl TGF-B .collagen 1 .collagen M ZE 131k ;B A& KR TGF-g H A E & ;C NE541 KR colla-
gen 1 HHER;D NEH K collagen I 1 E i E NS4 KR P38 A KIA; F N4 K P38 & M &k & i S0 IR ik,

P <0.05; 5HA4 H#, *P <0. 05

B7 #SAKFONLIZ TGF-B.collagen 1 .collagen Il &% P38 MAPK i 57K HLEk
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S A S SRS A RISE R 5 (2) R A
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W PRI AN RESE AU N 28 2 UM FR 5 , DR I T A5 4536
R 2 NP TG e — 20 B0 E 5 (2) N IR e 09 22 &
BIKHSFERE A A2 , T AETZ AR L | K 2500 ks R B
AR AT B0y 1ML 2T 2 Ak , B {70 0 PR s 15
TR , Sh KIS AR R LR AN 3, 3k 5 A2 PR v s
AR TE 42, B HRE F IR RS U R
(3) KW etk e STZ VESHFA & 1Y 2 O bR
BB AL g r A R B K, FLAE TR IR AR & 5, I b
SR IE 5 BRI b DLE B DF 1 3l ik
WAk & A 1 2 R R R AE I I R R . A
b, R BRAE A 3l W A5 R BF 5 475 8% BAT AN AT LG 48079 £
B BEPER BRUVE Sy B 5 08 RS I A5 995 A5 1) 2y ) A R
ZAYIE =YV

055 T AL — A SIS, 5T LA A 2T
AR A0 0 38 5 RS R T AR SR T B A
Ree A S TEHTHES S5 A o W PR I A B AR R IR
3 JUT 3 I I A 5 M A A I A e IR | 4 2
MU R RE S T OB AR A I AR R R SO i A R
AN PR R ) A 2 B A O N A, A A S 1 JER
2 AR A B R, B T A A A
A1) PR 1L T PR A I A A )
FHIG . T BIIKEF dE Ak 205 PR s = ) K AL 1) 32 B
ARAE S AHIFSESE BRI, 2 OB PR K B 32 Bl bk
LA AE S 4k R 3, BRI E k3, &
Sk AR TR % I A5 R PN G DR L B8] B i ) ik e
S G B T B kot B S A, 3 Sh R A R 4 %L
BRI, S EEIriRIT 12 JHG , B8 AUE & b
PRI Bk AL Y i JRe , o I 4 T Re . REAERER &
B, 2 B 5 R PR I 7655 78 GO B O LS LA
PRI AR S S TS T A 5 R 2 M PR K
SESIIKET defb i 1E J . A5 3 3h Ik 75 45 R
IR BERI R R 2 B 7 1697 5 I8 32 sh Bk &7 5k 1
Fds N T T4 5K 2R RO S, i T 3 Ik A A A
¥ Petersons F b i B il s 16 2 S kR 1E 734
5 ) R AR 1 B SR 080N, T 1 05 AR 3 S 3 1
AR W S, DA 5 SR R UE S22 AR ] AR

= AR 3, B0 T 4 s B 1 e o B kAT
AR

AR L A5 2SI 6 i 2 Tl 2 ol I A5 P 2 A S A
A R K T RE , R PEY LA DI RE I e S0 80 . AR
SEBGAFTT I, 50 R H AR, AR A K UM 3= B ik oA
X EAR R RS2 RSN NE S US040 1 5k e, Xk
JEHY) ACh 5K B T I, 5 Zhu BH 257 1A
HK—H. KSREIRITIG ARG SRR, Mk
FERKHSY ACh EF 5K O 4 i , 2 BH 2 152 Jr W) It
PR 2 EL A AR A

R, MAPK 155 5% Sl B2 M R IR ST
PGt WIUIE K B 8] J5 27 44k i A S e 1
R RAS T , i 2519 TGF-B Al it i % MAPK
5 g4 5 | A W PR R I 45 5 A 119 45 o B2 i
A2 A 5 8 A ] o ML AR e 3 R G I
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