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Spectrum-effect Relationship of Anti-inflammatory Effect of Different Polar Parts of

Unripe Forsythiae Fructus

BAI Guan-ya, HE Pan, LI Yuan-yuan, YUE Yong-hua, NI Yan®
(Shanxi Provincial Institute of Traditional Chinese Medicine, Taiyuan 030045, China)

[ Abstract | Objective: To establish high performance liquid chromatography ( HPLC) fingerprints of
aqueous extract of unripe Forsythiae Fructus and its different polar parts, to clarify the contribution of fingerprints
peaks in different parts of unripe Forsythiae Fructus to inhibit inflammation, and to reveal the pharmacodynamic
material basis. Method; HPLC was introduced to analyze fingerprint of different parts of unripe Forsythiae Fructus
with the mobile phase consisted of acetonitrile and water including 0. 1% formic acid for gradient elution. The anti-
inflammatory activity of different polar parts of unripe Forsythiae Fructus was evaluated via the variety of tumor
necrosis factor-a (TNF-a) , interleukin-6 (IL-6) and IL-18 concentrations of the lipopolysaccharide-induced acute
lung injury model in rats. Grey relational analysis and bivariate correlation analysis were used to establish the
spectrum-effect relationship. Result; Seven components with greater contribution rate of effect were obtained by

grey relational analysis, the different peaks ranked as No. 23, 25, 31, 29, 24, 26 and 30. Bivariate
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correlation analysis showed that there was a significant negative correlation between the No. 23 peak content and
TNF-a, between the No. 18 and 13 peaks contents with IL-6, between No. 22 peak content with IL-183,
between the No. 7, 13 and 6 peaks contents with IL-18. That was to say, the higher contents of chemical
components of these peaks, the lower of TNF-a, IL-6 and IL-18, and the better was the anti-inflammatory effect.

Conclusion; According to the results of two kinds of analysis, it is concluded that No. 23, 13, 25, 31 and

other peaks have the greatest contribution to the anti-inflammatory effect of unripe Forsythiae Fructus. The

established HPLC fingerprint method is simple and reproducible. The anti-inflammatory substances of unripe

Forsythiae Fructus mainly concentrate in ethyl acetate part, which is the middle polar composition. Moreover, the

anti-inflammatory effect is the combined action of these components.
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Fig. 1 HPLC fingerprints of different parts of unripe

Forsythiae Fructus
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Table 1 Common peak areas of fingerprints from different parts of unripe Forsythiae Fructus
1 5.37 91.032 15. 358 27.078 41.478 17 29. 87 16. 991 3.061 4.905 7. 648
2 7.86 10. 607 0 2.679 7.013 18 30.23 1.221 1.999 1. 462 0
3 8.59 2.532 0 2. 469 1.162 19 32.43 2.763 8.011 0 0
4 10. 02 30.418 0 15.900 13.918 20 33.57 1.518 4.287 0 1.318
5 12.81 4. 006 6.324 0 0 21 34.78 19. 441 17.433 1.773 9.996
6 14.73 4.693 4.197 1.154 0 22 35.92 8.711 12. 396 3.500 0
7 16.21 8.261 7.754 2.039 0 23 37.07 24.595 16. 471 15.413 0
8 18. 44 11.599 0 10. 273 0 24 40. 31 0 1.509 0 0
9 19.55 12. 898 4.507 12.032 1.256 25 42. 68 16. 839 42.354 0 0
10 21.71 10. 796 1.370 5. 645 3.943 26 43.54 0 1.209 0 0
11 22.89 37.237 10. 403 31.805 1.078 27 46.07 3.932 8.028 0 0
12 24. 49 104. 004 17.355 107.928 5.344 28 47.85 1.370 3.324 0 0
13 25.44 4.196 5.743 2.655 0 29 48.93 0 1.220 0 0
14 26. 94 5. 060 4. 839 0 0 30 51.85 0 7.198 0 0
15 27.85 39.016 28.965 39.578 1.979 31 54.62 12.201 25.158 1.279 0
16 28.87 1.017 0 0 0

x2 HBAKXKRMBERS TNF-o,IL-6 1 IL-18 BREBIRE (x £,
n=10)
Table 2 Levels of TNF-«,IL-6 and IL-18 in lung lavage fluid of

each group(x +s,n=10) ng-L~!
5 TNF-a IL-6 1L-18

2 H 48.60 +11.80 73.33 £24.96 58.85 £22.97
i 667.58 +£246.32" 326.57 +142.53" 131.63 +38.86"
KLY ARG 481.08 £175.857 236.35 £144.45  102.85 +47.327
LIRCEMAL  442.03 £149.56% 210.28 +87.10%  81.23 +24.84%
IE T EERRAL 477.19 £156.55% 262.97 £105.66  108.66 +53.86
IKIZFRAL 587.70 +241.88  287.98 +111.60  118.35 £39.60

S5 A4 P <0.01, 58558 4 A £ P <0.05,
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Table 3  Bivariate correlation analysis between fingerprints and

anti-inflammatory effect of different parts of unripe Forsythiae

Fructus

g2 TNF-o  IL-6 IL-18 || %  TNF-a  IL-6 IL-1B8
1 09780 0927 0.759 17 0.975"  0.924  0.749
2 0.990" 0915  0.777 18 -0.901 —-1.000> -0.870
3 0.870 0.831 0.986"|| 19 -0.642 -0.769 -0.956"
4 0.980"  0.956" 0.917 20 0.191 -0.092 -0.374
5 -0.678 -0.735 -0.968"| 21  0.638 0.442  0.111
6 -0.845 -0.791 -0.977"| 22 -0.82 -0.879 -0.999%
7 -0.838 -0.798 -0.982"| 23 -0.996> -0.874 -0.781
8 -0.322 -0.074  0.251 24 -0.582 -0.781 -0.914
9 —0.424 -0.274  0.130 25 -0.650 -0.764 -0.961"
10 0.969"  0.966" 0.926 26 -0.582 -0.781 -0.914
11 -0.563 -0.350 -0.016 27 -0.662 -0.755 -0.965"
12 -0.33 -0.156  0.234 28 -0.652 -0.763 -0.961"
13 -0.892 -0.950" -0.981"| 29 -0.582 -0.781 -0.914
14 -0.698 —0.657 —0.940 30 -0.582 -0.781 -0.914
15 -0.871 -0.841 -0.536 31 -0.686 -0.783 -0.973"
16 —0.169 0.259  0.003

R4 BFRARRMBULEYLEESERAREENREXKSH
Table 4  Grey relational analysis between fingerprints and anti-

inflammatory effect of different parts of unripe Forsythiae Fructus

&F:"P<0.05,2P<0.01,
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5 IL-6 By A OC Pk e 25, 5 25 &% A O, O Bk
1 <0.6,25,31,6,7 F1 13 S 5 [L-18 (140 5 P4
SR, SRR IEA G, HOREKEY > 0.6, U] 23,
13,25,31 S W45 X5 Hit & 245 &0 19 STk 3L K, iy 10,17
F 4 5 W SE X PR 2 ROTCAE - B0R ). 2 B
Bt 5 B R R Y 2 18 Bk 5 1L-6,22,5,27,28,19
S TL-18 ¥ IE ARG HICER 1Y <0. 6,10 K
ST, 3 S5 IL-18 B¢ H G HR

P TNF-a IL-6 IL-18
Foowgs  mE s KEREE &S KK
1 23 1. 000 23 1. 000 23 1. 000
2 25 1. 000 25 1. 000 25 1. 000
3 31 1. 000 31 1.000 31 1. 000
4 29 0.937 29 0.937 29 0.937
5 24 0.833 24 0. 833 24 0.833
6 26 0.833 26 0. 833 26 0.833
7 30 0.833 30 0. 833 30 0.833
8 15 0.771 15 0.770 15 0. 800
9 21 0.708 9 0.701 12 0. 695
10 7 0.688 11 0. 689 21 0.673
11 6 0.686 21 0. 685 9 0.672
12 9 0. 684 8 0.677 20 0. 657
13 12 0.677 20 0.675 6 0. 649
14 3 0. 669 6 0. 661 11 0. 648
15 14 0. 664 12 0. 649 7 0.636
16 11 0. 657 7 0. 647 18 0.635
17 8 0. 646 3 0. 642 3 0.632
18 20 0. 645 13 0. 624 8 0.631
19 18 0.635 14 0.623 14 0.615
20 13 0.635 13 0. 602
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