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[ Abstract ] Objective: To observe the effect of Tongxinluo on expression of hypoxia inducible factor la
(HIF-1a), vascular endothelial growth factor ( VEGF ) and vascular endothelial growth factor receptor 2
(VEGFR2) in retina tissues of KK/Upj-Ay mice with spontaneous diabetes, and explore the protective mechanism
of Tongxinluo on diabetic retinopathy. Method: Forty KK/Upj-Ay mice were randomly divided into 4 groups:
model group (n =10), Tongxinluo low-dose group (n =10, 1 g-kg '), median-dose group (n =10, 2 g kg™ ")
and high-dose group (n =10, 4 g +kg™') group. The mice were given Tongxinluo intragastrically for 12 weeks.
C57BL/6 mice were chosen as normal group (n = 10). The whole blood viscosity and plasma viscosity were
measured by blood viscometer and red blood cell aggregation index was measured by ektacytometer. The expression
levels of VEGF and VEGFR-2 genes in retina tissues of mice were detected with real time fluorescence quantitative
PCR method. Western-blot method was used to detect the expression levels of HIF-1a, VEGF, VEGFR2 in retina

tissues. Result; Compared with C57BL/6 mice in the normal group, the whole blood viscosity, the plasma
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viscosity and the red blood cell aggregation index were all increased in model group (P <0.01). Compared with
the model group, red blood cell aggregation index was significantly decreased in KK/ Upj-Ay mice after treatment by
middle dose and high dose Tongxinluo (P <0.05, P <0.01), and the whole blood viscosity at low shear rate, and
plasma viscosity were also significantly decreased in high-dose Tongxinluo group (P < 0.01). HIF-la/VEGF/
VEGFR-2 proteins and VEGF/VEGFR-2 mRNA expressions in retina tissues of model group mice were significantly
higher than those in normal group (P <0.01), while after treatment with Tongxinluo, HIF-la/VEGF/VEGFR-2
mRNA and protein expressions were significantly lower in low-dose, median-dose and high-dose groups than those
in model group (P <0.01). Conclusion: Tongxinluo may inhibit HIF-1a/VEGF/VEGFR-2 signal pathways in
retina tissues of diabetic mice, which may be related to it’s improvement of hemorrheology.
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Table 1 Effects of Tongxinluo on blood rheology in mice (x +s,n=10)
il A IMF L/ mPa-s Il 5 5 & /mPa- s
20 51 21200 i R 4 48 5K
/g kg 200 s 7! 60 5! 1s™! 60 s !
i - 4.23 +0.31 4.73 +0.26 24.16 £3.19 0.91 +0.05 0.88 +0. 16
il - 4.61 +0.38" 5.61 +0.61" 28.16 +2.81" 1.39 0. 11V 1.51 £0. 18"
SO 1 4.55 +0.37 5.45 +0. 65 26.58 £3.45 1.37 0. 19 1.37 0. 16
2 4.17 +0.28 4.59 +0.56% 25.37 +3.21 1.26 £0. 11 1.29 0. 18%
4 4.25 0. 44 4.32 +0.49% 24.98 +2.97% 1.14 0. 19% 1.11 £0. 19%

e HIEH ALY P<0.01; 5L KD P<0.05,7 P <0.01,
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(P <0.01),1f H o @ 5 i 20 VEGF B AR 5 20 1)
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mRNA 7E.O 8 &R mAmRIL T LR, WE2,
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Table 2 Effects of Tongxinluo on expression of VEGF and

VEGFR2 mRNA in retina of mice (x +s,n=10)

izl F /g kg ™! VEGF VEGFR2
EH# - 1.26 £0. 19 0.90 +0. 08
A - 6.40 +0. 56" 4.16 £0.24"
TS 1 3.47 0. 347 1.53 £0.30%
2 2.62 0. 15% 1.78 0. 11%
4 2.15 £0.36% 1.51 20.15%
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£33 BEOLEX/INRMMWEE HIF-1a, VEGF, VEGFR2 E 0 R A &
M (x +s,n=10)

Table 3  Effects of Tongxinluo on expression of HIF-la, VEGF,

VEGFR2 protein in retina of mice (x +s,n=10)

7l
20 51 HIF-1a VEGF VEGFR2
/g-kg’1
EH - 0.170.11  0.16+0.02  0.21 +0.07
iy - 0.67 £0. 12" 0.62+0.09" 0.65 +0.06"
2% 1 0.43 £0.14%  0.42 +0.07%) 0.51 £0.04%
2 0.40 £0.09% 0.29 +0.08% 0.52 +0.07%
4 0.41 £0.13% 0.28 £0.05% 0.46 +0.11%
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Fig. 1 Effects of Tongxinluo on expression of HIF-la, VEGF,
VEGFR2 protein in retina of mice
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