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Improvement of salvianolic acids on hemorheology of diabetic rats and its mechanism
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Abstract: Objective To study the improvement of salvianolic acids on hemorheology of diabetic rats and to explore its mechanism.
Methods SD rats were randomly divided into control and model groups. And there were 10 rats in the control group, and 30 rats in
the model group. Diabetes model were induced. Diabetic rats were randomly divided into model group and salvianolic acids (1.79 and
5.26 mg) groups, and each group had 10 rats. Rats in salvianolic acids groups were ip administered with Depsides Salts from Salvia
miltiorrhiza in Lyophilizied Powder for injection 1.79 and 5.26 mg (magnesium acetate as index), and those in control and model
groups were ip administered with the same volume of normal saline. The volume was 2.76 mL/kg, the treatment were carried out
once daily, and lasted for 14 d. The indexes of hemorheology and surface characteristics of erythrocyte membrane were determined.
Results Compared with the model group, the whole blood viscosity 3, whole blood viscosity 50, erythrocyte electrophoretic time,
and ESR equation K values in salvianolic acids (1.79 and 5.26 mg/kg) groups were significantly decreased (P < 0.05, 0.01).
Compared with the model group, the contents of sialic acid in salvianolic acids (1.79 and 5.26 mg/kg) groups were significantly
increased (P < 0.05), and Na'-K'-ATP enzyme activities and SOD levels in salvianolic acids (5.26 mg/kg) group were significantly
increased (P < 0.05). Conclusion Salvianolic acids can increase sialic acid contents of red cell surface, enhance antioxidant capacity
of erythrocyte membrane, and improve hemorheology characteristics of diabetic rats.
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Table 1 Effects of salvianolic acids on hemorheology of diabetic rats ( x s, n = 10)

21 FE/(mgkg ") MK FE/(mPass) 41355 3/(mPa-s) AIMFE 30/(mPa-s)  4ILE5EE 50/(mPa-s)
Xt — 1.3340.30 10.33+0.40 6.71+0.30 4704030
s — 1.75+0.30% 19.31+0.6044 9.9610.30 7.59+0.4044
VA =2 1.79 1.3640.30 14.3340.50" 7.14+0.30 6.90+0.30°
LAtz 5.26 1.35£0.30 13.3140.60" 5.1040.30 4.59+0.70°
20 5 FlE/(mgkg ") 4MFERE 100/(mPas)  4IF5RE 180/(mPas) & JRF5E 3/(mPass) B JFFNE 30/(mPas)
Xt — 5.3940.40 4354030 34.44+11.80 10.43+0.70
B — 6.6710.50 6.3340.40 37.13+£4.90 9.174+4.70
e e 1.79 5.7340.60 4.6110.30 35.54412.50 7.76+0.90
LAtz 5.26 5.67+0.90 4.32+1.40 36.13£15.90 9.1740.70
415 FlE/(mgkg ™) EIREEE 50/(mPa-s) EJRFNE 100/(mPa-s)  EJFEFE 180/(mPass) ZLA A%
Xt — 7.9140.90 7.3740.60 5.46+0.40 45.00+3.60
| — 7.39+0.90 5.74+1.40 3.79+0.40 50.00+3.90
e 2 1.79 7.03£0.70 6.114£2.50 3.97+0.40 49.00+3.60
[ 5.26 9.49+0.90° 5.74%0.50 4.7940.40 46.00+3.90
4153 i/ (mgke ™) AAMIER/ (mmhT)  FLEEAF(gLT) ARNITE R Ei=p 1 21200} L DK B 17 /s
Xof R — 3.0010.40 3.6410.40 13.47£1.30 23.56+1.40
| — 30.00+6.70 5.34+0.90% 11.36+1.00 32.13+3.304
e £2 1.79 5.0042.60 4.13+0.40 11.43+1.30 12.14+1.50™
PR 5.26 19.00+3.70" 2.84+0.90" 11.06+1.00 16.13+3.30"
4153 FlEAmgkg ™) LLANAE TSR HU% ML 5 FE K AH AR fei=g 3
Xof R — 5.1440.50 9.9744.00 0.95+0.70
| — 3.7940.40 491.50+17.0044 0.67+0.60
VR =7 1.79 4.4140.40 40.30+10.00 0.79£0.50
TR 5.26 5.7610.40 13.50417.00 0.47+0.60

Hx AR 4P<005 44P<0.01; SERALE: "P<005 “P<001

Ap<0.05

A4p<0.01 vs control group; "P<0.05 “P<0.01 vs model group
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Table 2 Effects of salvianolic acids on surface characteristics of erythrocyte membrane in diabetic rats ( X s, n = 10)

=) » . _,. Na'-K'-ATP A/ . .
Es ]| . Fik/(mmol'mg )  MEWR/(mmol-mg ) . .. MDA/(mmol'mg ') SOD/(Umg")
(mgkg ) (umolPi-mg h )
Xl R — 0.074:0.03 3.63+1.70 1.3340.70 5.942.1 13.7044.90
Y — 0.04+0.01 1.6940.70* 0.76+£0.4044 10.91+4.6%4 9.984+4.30%
VAR 2 1.79 0.0540.03 2.86+0.40" 0.894-0.30 7.143.1 8.94+3.60
PR 5.26 0.0610.03 3.98+0.40" 1.214+0.60" 7.3+3.7 12.10+4.10"
XA 4P<0.05 *4P<0.01; SEMAHE: P<0.05 “P<0.01

4p<0.05 “%P<0.01 vs control group; P <0.05 “P<0.01 vs model group

4 itig

HS TS 2 Mg L th PSP IORS §, 6 6
PR 75 (0K SR /NSRS AT SR E A, e ]
S O AR I AR A AL B ) SRR H TS
2 Wy #h 25 BAE IG5 AR v AR BRI 21 40 i 2R
et AdemEa)n, Raag B, it
1L /A SR S A AT R A LR T, R WL
X1 A0 BB T R AR ) A R A SE a (RR T . AR S0
SGIBNRE VALY TSTIEIL Y/ i S G (1 ¥ s e o S (T
Thim MLV RE, JFRE XM LR A AT S I 1 2454)
T, 52T 205 LA R R AE R bR AR S
MR KRR, H T P22 MR 4
A0 R )1 FH B

2L MRS R AR BT 7 LR, DURR W IR I
LAPAE, HEHCAAMAMPRIIR. MAENUACIET
FE = A (R A, o A A0 B o £ i 7 T 44
FRALRTE o T 2K ) e 7 I A 4 PR P e 3 e
I, FEEHIR, ARSI TP ARELAE 040 S BRI (R
KA fE B,

CLAN R Rl 2 12 B AR 4. AR
MR, AN AR e B BT A R, LA
YERPTIRESHT, (H RS BOR PR . A5
' SOD i A 8 B B 1 R AR SO, R
FIBEWT4E 1 EH 0T 21 40 3 ) a2, AT s 1
L RBER AR . SRR, 152
Mg 5.26 mg 241 SOD /K134 W2 Tt (P<<0.05).

1240 M5 18 e R 1 1) AR Ak T e S A
N AR BERLIA DG, AR FUERE B N el v 1 g 10 o

IR, P A B R A . VR R
N N- LT 28 JHe PR B F R AT A ), T4 i
B AR O BEACRDY, i 40 o 52 1 52 A ) B A
Ty o ZLA0 M AL T v U A5 BEORZS I, R
MR R 1 i I R RIS, SRR, S22 W
1% 1.79.5.26 mg 2 MR % 1 2 T (P<0.05).
CLANARE ATP WG E ARG LA R 2140 B o A . 25 1
W 2 g AT,

ZELETIR, FYS 2 Wm0 R K SR i AR
P HAEEEEN, AR LS RSl 5 n2r4n
IO FRLR TR I 5 ki v 21 40 M RS B LA e ) 5
LI

RPN

[1] £ &, S, 4258 % w4 A 2 20K
TR LA R TS (], b E B 2R e,
2015, 32(5): 660-663.

[2] EEGHE. FHS ARPST RS TN N A BT 16
TRAPE R IEHLRIDITT [D]. Kb TR, 2010.

[3] EE40Hn, w2575, Ste. VRSS2 R A 5 Y
B PRIR EER VAT RN T [0]. BE2AEEAR, 2015, 21(15):
2867-2869.

[4] ZFER, WRA, 5k &, & P ETE R R
CLANMIEZE A IR (3], v E S0 5 RIS, 2013,
19(11): 183-186.

[5] mihss JegEpint H22 fiii /s B0 T RE XIS
D] MRV R E40: BAREBIEERR, 2011, 27(1): 7-11.

(6] 5k 01, ZE5aW. FFS 2 Ey e Ehon) LR PR B AR
FIMLi% SOD. MDA [fsghi [J]. EEIEKISE, 2014,
6(18): 53-55.



