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Effects of Danshen polyphenolic acid on expression of activin A of kidney tube interstitial in type 2
diabetic nephropathy rats WANG Ling, WU Qiufeng.  Tianyou Hospital Affiliated ,Wuhan University of
Science and Technology, Wuhan 430064 ,China
Corresponding author: WU Quufeng , E-mail :hb70521 @ 126. com

[ Abstrac] Objective To observe the effects of Danshen polyphenolic acid on the renal function of
rats with type 2 diabetes mellitus induced by streptozotocin and high fat diet, meanwhile, analyze its
protective mechanism. Methods  Fifty male Sprague-Dawley rats were randomly divided into normal
group, diabetic nephropathy group ( model group) and low-dose, middle-dose and high-dose treatment
group, 10 rats in each group. After the model was established successfully, the rats were given the corre-
sponding treatment [ normal group and model group was given 1 mL/(kg + d) rat body weight, Danshen
polyphenolic acid low, medium and high doses were given Danshen polyphenolic acid 5 mg/kg, 10 mg/kg
and 20 mg/kg], 8 weeks after the rats were sacrificed, blood glucose, insulin and 24 hours proteinuria
were measured. At same time, HE staining was used to detect liver pathology, Western blot, immunohisto-
chemistry and RT-PCR was used to detect the expression of Act-A protein in interstitial. Results
Compared with the normal group, the blood glucose level in the model group was significantly increased
(P<0.05), the insulin was significantly decreased( P<0.05). After treatment with Danshen polyphenolic
acid, the blood glucose in the high dose group was significantly decreased ( P <0. 05), insulin was
significantly increased (P<0.05), while there was no difference between the middle dose group and low
dose . Compared with the normal group, the renal hypertrophy index, 24-hour proteinuria and Scr was sig-
nificantly increased in the model group (P<0.05), and the salivaryol polyphenolic acid was significantly
decreased( P<0. 05). The pathological results of renal histopathology, in the three treatment groups
compared with the model group, the inflammatory response and renal mesangial proliferation were
significantly reduced after 8 weeks of treatment. In addition, the result of immunohistochemistry, Western
blot and RT-PCR showed that compared with the normal group, the expression of Act-A in the model group
was significantly higher than that in the control group(P<0.05), and Act-A was significantly decreased
(P<0.05) after treatment with Danshen polyphenolic acid. Conclusion Danshen polyphenolic acid has
little effect on reducing blood glucose and increasing insulin content in type 2 diabetic rats, but it can
significantly improve urinary protein excretion and improve renal tubulointerstitial injury. And it can reduce
Act-A expression, and thus delay the renal fibrosis associated.

[ Key words] Salvia miltiorrhiza polyphenolic acid; Type 2 diabetes mellitus; ~ Nephropathy;
Activin A
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FEE RS 5 S o 3, 316 A% IE 5 . SCXK
(55)2014-0017 ] , KB 6 JE# /A 180 ~220 g, K
BRIV K S 37 BV s o ) 2 18], 338 7 e PR 5 30 )
A ORIV B, 30 W S TR S 12 /e i B
PREFTE 18 ~26°C Z[0] , MIXHR ¥4 65% ~75% .,
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1.2.1 LB EZ N BRI (STZ) T 3£
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[ Sigma A F; P2 Z MR T REK L1 252
WA BRA
1.2.2 L FERF KA EEBEW T LA bk
FILS T 5 Ser 137 & | B 2 R A L R I R
TR B0 TR B A ) T AR I T A R B 2%
IR FATBCH ;0. 9% SR AT SHRE T Fa# IR 24
WA BRZA B 5 Act-A HiiK ECL &OGIRHF & T35 H
Santa 23 F), KB FHEAF, 519 ISR A
Rl AE =, Hofth B B0 P 2 OB 4 K A
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1.3 B R USRI 04l & 5007

JITA R BRAETE W MR SR 10 K5 BEBL S E 5
4 BRI LA R P2 Z2 BB AR | b A s R VAR YT AL
B I #2245 T i R AN, ok 4 4G T AR TROK
LA LA G IEE A4 T — R PERE I 1 5 A5
FRZE WP, oAy 4 AT 55 me/kg STZ IEH, —IK
PRI e S B, 72 /A G 0 HG a4 K O 2
HESE T RIMHE R T4 15. 6 mmol/L B & i A5
R, TSRO | IE B 4R 2H 25 Ak B AR UK
0.1 mL/(kg - d) KEWREES, S Z2mHmmiL, b
MEREA D HNAETHSLZHIES ml/ (kg « d) |
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1.4 WARSE
1.4.1 S REIRBARA BRI 433 T a8
I7 4 R GRIT 8 AJa R L 8 s KR E T4 )R
TR USCEE 24 /NS PRI FR (1, I i0 5%, IRIRIRCSE
Je ks Hgi— R AF T B AR IR VKA AR A7 (-78C) , DA
&G — R i
1.4.2 SLEKRRIMEAARR  TERE 8 G
AEFEK R AR SERTSEFRE , 2S5 25 T 2% MK A S
i T SRR % (5 mL/kg) |, JBR I S B JHG [ 5 T i 1)
MR, 2 Je G T i fis , % 20 06 8 sh bk, FH G B e G
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BLOA R, B0 R YCEE LY, A5 FH T ARG A O
izt
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VIBRITF A2 BT 10% (14 P P4 2R bR W b O A7
2 HT HE Jeta R & T IO MRAEE T, R B E
TRARR KA PR (-78C) .
1.5 WLMFEAR Ky vk
15,1 —fE0L FEREA S0 AR v o U)W R
SRR FICIRES (B 8 R/ DL R TR R A [ e 4

Jl o LA AT — R
1.5.2 24 /NEPIREE R 24 /NI PR AR FH HEH
i FHAS BE A B 52 B, A 7 2 R FH XU 4 DR 25 2
2 RN 24 /N R EE AR (mg) = 24 /)
I} PREE 1 (mg/mL) x24 /N R #E (ml)
1.5.3  MUEEMIRAR MK Ser B 5 3R MRS
A ALFE PR ARSI ™A% S R LB 5 R4 T B AT, o Ser
AR ARSI AS S A 23 GO BE T, TR & A AN A hy
AR
1.5.4 HE (s HE Y02 Mkt B e
AU A M S 25 7 80 B RS B (B b B, U0
BLYI R JG HE B @RI 58 i, 58 s M ] 55 3% 7 %
2 UG R B 0 G FRAR B 58 1
1.5.5 fpEdife  feyge gl ik idAs il b 2 B Sk ik
FEU70 FR R I B RS R G2 R R 4R I Bl B
MR g g RN ], L 7 AR sy e 20
AR E R a5
1.5.6 FHEAEIE  Act-A F H KM 7 3k R H
Western Blot %, HAK . (1) 4% 100 mg 1) B AE 41
HET 1 mL BEEBRPOR T, ZJ5 0 T2
VEWOE i 7R 5 VT SR R A L 40 pg
AT BERE FLIK , FRLUK 58 G T 5 R 1R 5L R e e
Ja R RG 28 05 5% 35 2 /NEF, 2 /N I PR =R,
IMA—HE R, ZJ5 FRRBE I =R G A 0%
B2 /N BIBERT ECT RO WA R BOLRIAT 52
BUEHE A EAR, ] Image J 11884 4571 1 K
i, DL Act-A/B-actin B K BEH % & 4 Act-A [ 4H
X
1.5.7 P8 PCR - Act-AmRNA AYREIIR A2
i RT-PCR ¥, B 30 mg & HEZH 2 Trial 744250
RNA $RHUS E R B2 pg W5k, Z R ATd"
PGS R 95°C5 3B, 94°C B 60 F2,65C
1Rk 60 F5,72°C FEAH 60 F5, M 1T 35 MER, )5
T2CHST S 5 3Bl T B 58 R B 4H 25 L
5 wWLIFA TR BEEE A FRL UK | B i >R FH G M RS Wi B
OB EIMS , image J 13 GREAA, LA Act-A/B-actin
PR EEAE B BN Act-A WIAEXT &, ARG 91775
k1,
1.6 Ziitsabs

K1 SPSS 20. 0 GEit-Hc - B A7 s AT 481t
IHT, THEORER B b E 25 (x2s) oo, 24
P85 a] A F B IR 3 5 22 431 ( One way ANOVA )
AT LA, B S AT IE K 55, Homogeneity of
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Variances Test #E17 J7 25 57 ML K 5, 4% = P 41 8] e
BJ7 22570 R LSD- K 56, 5 25 R SR AR
SHR 5, DL P<0. 05 A€ R 2 5 HA G it

2 #R

2.1 KRB

ARG P, IEE AR R B O &
F R EFROK ¥ IE %, AN G 3K 4 3l R #0006 K
RS2 K AR S A S g R AE T 2 L, T RES
A 3 v S 3, [R) A At A7 305 7 K R B A 1
PRANHE OKEARE R Z , B0k e
R AR TS Z R = NIRRT
[P FETS, (0 H A SE R I A W B a5, 5
BRI — 8, RBA W BN EZRKEE WA
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&2,
2.3 XK RN R BE 5 2R 1 ) R )

S5I1E % 41 M b, £ A8 4 0 b BT
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LRI A L, PR S 2 W R e 70 e 2 ot A S i
BHEAMM(P<0.05), RS XS EU LA
(P<0.05) , 1l 712 22 13 i A6 R o 791 2 21 I 25
o W3,

F3 RBRMAREE LS R & i A (Rs ,n=10)
20531 MBEE (mg/L)  REZE A& (pg/mL)

4 5.12+0.68 224.54+41.12

BRI ZH 17.87+4.35°
PSS ZMBRANHIEA  15.46+3.57°
MELZWmmrhilEa 15,7243, 12°
MELMREAEA 14, 12+5.28%

W SIEWAHIL, P<0.05; SERIZAAELL, " P<0.05,

2.4 SIS A BRI i LI A2 B I AT KA 81 5 i)

5IEF AR E B 4 IO I K s L e
BEFE bR Ser B THE (P<0.05) , P+ B Z W 1AYT 8
JilJa , SRR A H, P2 22 W R v ) R )
20 B WEAE K HE BT AR TR A2 (P<0. 05) |, I
2 AL AT 25 57 5 LA, SRR A A 1L, P12
Z W R =54 Ser BB RFER ( P<0.05) , H &M
W AR, TR 4,

T4 KEUEAEAE RKIEEA I Ser & & LB (x+s,n=10)
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170.72+24. 34
176.18+25. 12
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TR ZH 10.298+0.567* 56.755+8. 232"
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FISZmmREFEL  7.92420.512%

48.702+6.256™
42.793+4.132%

36.472+5. 142

. SIEHHMIL, P<0.05; SR, " P<0. 05,

2.5 HHEREEAAL

P EZH 20 B2 AR AR AR AT HE e (%2,
HIPE 1 AT AR Y E 0 4B /NS R B /N ER 4l 1
SERIE RN, JCATAn 38 A= B0, i 28 2 D) A5 1A

F1 KREONAL T Act-A T1Y)

WA iwiE7 TG PR
Act-A 5-GCTACCTTCTGCCAGC-3 5-CCATGAAGCTGGACACG-3 434
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F2  HHR 24 /NIFIREE H I (Rts , mg)

25 n 0 A 44 8 Jil
EHEA 10 5.328+3.574 6.482+3.279 8.659+3. 154
L EIE)| 10 5.258+3.237 56.461+18.178" 156.476+38.438°
P52 W IR B 41 10 5.531+4. 667 45.368+16.491% 78.487+16.193%
FH5 2R R B4 10 5.590+2.618 42.569+14.591% 62.572+14.761*
P52 1R e ) B 41 10 5.436+3.487 41.468+15.337% 56.336=15.161*

W SIEHAHME,*P<0.05; 5B ,*P<0.05,
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