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[ Abstract] Objective To establish a spectrum-effect correlation mathematical model of
water-soluble components of Salvia miltiorrhiza and explore the correlation between water-soluble
components of Salvia miltiorrhiza and cardiac repair, angiogenesis and vasodilatation. Methods
The peak areas of high performance liquid chromatography fingerprint for nine water-soluble
components of Salvia miltiorrhiza and their medicinal effects on zebrafish angiogenesis, cardiac

protection and vasodilation were obtained by database retrieval. The spectrum-effect correlation
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mathematical model of water-soluble components of Salvia miltiorrhiza was established by stepwise regression
method. Results Lithospermic acid was the key influencing factor to promote cardiac repair. Rosmarinic
acid and salvianolic acid H were the key influencing factors to promote angiogenesis. Salvianolic acid H and
salvianolic acid E were the key influencing factors to promote vasodilation. Conclusion Among the nine water-
soluble components of Salvia miltiorrhiza, lithospermic acid, rosmarinic acid, salvianolic acid H and salvianolic
acid E have significant activity against erosclerosis, but their mechanisms require further study. This study can
provide reference for the activity screening of the water-soluble components of Salvia miltiorrhiza on cardiac

protection, promotion of angiogenesis and vasodilation.

[Keywords] Salvia miltiorrhiza; Water-soluble components; Spectrum-effect analysis; Influencing
factors; Stepwise regression; Cardiovascular protection
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Table 1. Fingerprint of water—soluble components solution samples of Salvia miltiorrhiza (n=50)

A E ORI AT AL )

=
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1 0.62 0.38 0.27 1.02 1.42 24.37 0.50 1.27 0.10
2 0.67 0.43 0.55 0.55 1.32 17.55 0.45 0.92 0.37
3 0.98 0.20 0.33 2.19 221 29.86 0.39 1.49 0.40
4 0.60 0.10 0.35 1.05 1.27 15.33 0.13 0.69 0.38
5 0.80 0.55 0.48 0.78 1.47 21.05 0.51 1.08 0.47
6 0.61 0.07 0.16 1.10 1.13 18.17 0.21 0.79 0.45
7 0.46 0.14 0.26 1.04 1.13 19.22 0.36 0.98 0.10
8 0.97 0.30 0.31 0.73 1.19 11.16 0.27 0.52 0.61
9 0.51 0.10 0.24 0.77 0.97 15.86 0.25 0.81 0.53
10 0.65 0.48 0.91 0.29 1.18 12.53 0.29 0.64 0.51
11 0.95 0.26 0.31 0.66 1.07 10.16 0.30 0.48 0.46
12 0.69 0.09 0.23 1.37 1.48 20.72 0.23 0.92 0.30
13 0.57 0.07 0.17 0.78 0.98 15.41 0.16 0.71 0.14
14 0.44 0.11 0.26 0.89 1.03 14.06 0.20 0.72 0.12
15 0.48 0.06 0.14 0.99 0.96 16.77 0.18 0.74 0.08
16 0.48 0.07 0.19 1.03 0.99 16.36 0.22 0.70 0.13
17 0.49 0.09 0.26 1.58 1.41 20.22 0.28 0.99 0.64
18 0.59 0.08 0.21 1.64 1.29 21.56 0.32 0.96 0.45
19 0.60 0.23 0.17 1.85 1.46 13.42 0.35 0.59 0.22
20 0.46 0.21 0.30 0.66 0.96 15.32 0.26 0.79 0.07
21 0.76 0.12 0.28 1.97 1.41 20.47 0.17 0.92 0.52
22 0.53 0.11 0.26 1.04 1.19 17.22 0.23 0.83 0.36
23 0.37 0.07 0.17 1.39 1.03 17.43 0.26 0.87 0.20
24 0.53 0.36 1.00 0.53 1.00 9.19 0.21 0.48 0.58
25 0.41 0.08 0.25 1.22 0.91 16.41 0.21 0.73 0.27
26 0.34 0.07 0.16 1.28 1.09 15.81 0.26 0.78 0.59
27 0.44 0.08 0.29 1.17 1.21 16.14 0.24 0.80 0.81
28 0.59 0.09 0.23 1.59 1.27 20.97 0.26 1.03 0.48
29 0.35 0.16 0.56 0.80 0.90 12.48 0.24 0.62 0.41
30 0.38 0.07 0.28 1.44 0.95 18.83 0.25 0.89 0.32
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31 0.58 0.61 0.81 0.48 1.31 1111 0.35 0.57 0.67
32 0.42 0.20 0.23 1.11 1.08 13.30 0.32 0.70 0.66
33 0.56 0.08 0.19 2.00 1.39 26.94 0.39 1.28 0.48
34 0.56 0.14 0.23 1.24 1.09 16.64 0.24 0.85 0.16
35 0.63 0.08 0.26 1.04 1.38 17.14 0.18 0.79 0.28
36 0.54 0.12 0.29 1.19 1.23 18.53 0.21 0.93 0.34
37 0.44 0.36 0.55 0.60 1.22 12.04 0.33 0.60 0.38
38 0.61 0.24 0.38 1.34 1.41 18.83 0.34 0.95 0.37
39 0.48 0.10 0.28 1.61 1.22 20.71 0.30 1.04 0.80
40 0.58 0.13 0.35 1.65 1.44 19.36 0.40 1.01 0.36
41 0.33 0.10 0.72 1.22 1.01 16.46 0.23 0.83 0.11
42 0.39 0.09 0.28 2.17 1.55 17.29 0.37 0.86 0.78
43 0.44 0.20 0.74 1.36 1.28 16.17 0.33 0.83 0.84
44 0.44 0.12 0.27 1.62 1.41 19.67 0.34 0.99 0.62
45 0.43 0.08 0.22 1.32 1.09 21.71 0.24 1.04 0.48
46 0.49 0.14 0.37 1.64 1.15 17.81 0.22 0.90 0.24
47 0.48 0.21 0.69 0.59 1.15 11.11 0.19 0.57 0.21
48 0.49 0.09 0.24 1.69 1.34 20.03 0.20 0.91 0.53
49 0.51 0.38 0.43 0.94 1.15 12.68 0.36 0.64 0.31
50 0.39 0.07 0.17 1.83 1.00 18.78 0.27 0.88 0.21

E: HIERAMAE AR, o FFAEM; b BILRES; o FFEMEAH; d. K AR e WA, f FFEBEAB; o fFMIAE; h. FFAEIEAB/ S AE
FRE; i. FFECERA.

R2 ASKBENSBARERERBR (n=50)

Table 2. Effects of water—soluble components solution samples of Salvia miltiorrhiza (n=50)

e YERIZICR o YEIRCR
MAHKR (%) LIEER (%) mEHFKE (%) MAFHRR (%) OIHMEER (%) WEFKER (%)

1 38.68 76.52 35.97 26 47.76 62.61 37.54
2 41.12 57.17 57.96 27 51.98 42.20 44.25
3 56.28 67.63 54.02 28 62.45 70.56 55.86
4 60.69 70.89 33.89 29 62.33 67.10 46.34
5 55.12 49.82 66.66 30 52.72 61.72 56.77
6 35.40 64.84 56.38 31 66.99 58.33 39.75
7 37.65 82.10 56.10 32 70.15 54.61 39.98
8 54.11 43.78 46.70 33 63.60 45.25 40.60
9 46.75 71.38 51.58 34 62.74 51.20 46.18
10 55.76 61.24 44.41 35 44.19 56.34 35.97
11 54.63 60.74 54.03 36 60.30 79.42 69.10
12 49.55 82.42 70.03 37 56.51 83.68 68.18
13 47.04 73.70 53.24 38 37.79 73.07 37.54
14 46.79 73.33 48.55 39 69.43 56.96 70.26
15 50.30 52.88 42.24 40 58.41 70.37 68.49
16 39.73 63.52 64.24 41 71.02 75.97 46.32
17 66.72 53.92 47.16 42 52.94 72.36 70.86
18 84.43 68.69 73.25 43 53.02 67.91 72.38
19 53.05 52.14 49.08 44 64.56 74.35 74.77
20 37.48 59.44 34.79 45 72.76 74.72 35.35
21 55.01 51.67 50.11 46 71.47 69.24 57.90
22 50.60 69.99 58.41 47 69.78 68.44 62.82
23 41.95 49.36 52.80 48 70.40 69.12 28.93
24 51.81 40.63 48.54 49 62.58 57.71 48.86
25 52.99 57.92 43.04 50 46.34 54.08 64.16
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Figure 1. The influence of water—soluble components of Salvia miltiorrhiza on the cardiac repair
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Table 3. Correlation coefficients of water—soluble
components of Salvia miltiorrhiza on the cardiac
repair effect
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Figure 2. Effects of water—soluble components of Salvia miltiorrhiza on angiogenesis
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Table 4. Correlation coefficients of water—soluble
components of Salvia miltiorrhiza on the angiogenesis effect
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Figure 3. Effects of water—soluble components of Salvia miltiorrhiza on promoting vasodilatation
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Table 5. Correlation coefficients of water—soluble

components of Salvia miltiorrhiza on the effect of
promoting vasodilation
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