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Analysis on Spectrum-effect Relationship of Anti-inflammatory Effect of Zhideke Granules
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[Abstract]  Objective: The aim of this study was to research the relationship between HPLC fingerprint
and anti-inflammatory effect of Zhideke granules, and the substance basis of its anti-inflammatory effect was
preliminary explored. Method: The fingerprint of 10 batches of Zhideke granules were determined by HPLC,
the mobile phase was consisted of methanol-0.2% phosphoric acid solution for gradient elution with a detection
wavelength of 254 nm. Similarity analysis, hierarchical cluster analysis (HCA) , principal component analysis
(PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA) were used to evaluate the quality
difference between batches of Zhideke granules. The correlation analysis between the common peaks and the

inhibition rates of Zhideke granules on ear swelling and cotton ball granuloma in mice was carried out by partial
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least squares (PLS) , and the peaks greatly contributing to the anti-inflammatory effect were screened out.
Result: There were 31 common peaks in the HPLC fingerprint of Zhideke granules. The similarities of 10
batches samples were =0.992. The HCA and PCA analysis results were consistent, and the samples were divided
into 3 categories. Combined with the OPLS-DA results, 15 components were the main markers affecting the
differences of different batches of samples. Different batches of Zhideke granules differed in anti-inflammatory
effect. The chromatographic peaks being positively correlated with the anti-inflammatory effect were mainly
from Belamcandae Rhizoma and Scutellariae Radix, Chromatographic peaks 3, 6, 19, 27-30 had significant
contribution to anti-inflammatory effect, of which peaks 28 and 30 were irisflorentin and wogonin. Conclusion:
HPLC fingerprint combined with chemical pattern recognition method can provide a reference for systematic
evaluation of the overall quality of Zhideke granules. Zhideke granules has a certain inhibitory effect on acute and
chronic inflammation in mice, and the anti-inflammatory effect is the result of the combined action of various

ingredients, while Belamcandae Rhizoma and Scutellariae Radix have significant significance for the anti-

inflammatory effect.
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Fig. 3 Comparison of HPLC chromatograms of Sauropi Folium,

negative granules and Zhideke granules
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Fig. 4 Comparison of HPLC chromatograms of Belamcandae

Rhizoma, negative granules and Zhideke granules
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Fig. 8 Comparison of HPLC chromatograms of Bupleuri Radix,

negative granules and Zhideke granules
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Table 1 Anti-inflammatory effect of 10 batches of Zhideke granules(n=10)
NIy ShW s R BR 1A 26 b i 30
415 I g ke —
Ji B B (x+5)/mg M /% P2 T T (R +5) /mg /%
7 - 9.67+2.27 - 35.49+7.32 -
T 1R S AL AT 0 A 0.003 3.06+1.192 68.36 25.91+5.42% 26.99
S1 4.550 4.42+2.37% 54.29 24.37+5.19%) 31.33
S2 4.550 4.32+1.65% 55.33 24.00+7.15% 32.38
S3 4.550 3.75+1.51% 61.22 22.49+4.17% 36.63
S4 4.550 5.69+2.62% 41.16 27.49+5.12%) 22.54
S5 4.550 4.98+1.80% 48.50 24.97+9.11% 29.64
S6 4.550 7.59+2.65Y 21.51 29.48+2.74Y 16.93
S7 4.550 6.91+2.83% 28.54 28.56+5.13% 19.53
S8 4.550 7.28+1.99Y 24.72 28.81+5.04" 18.82
S9 4.550 6.04+1.17% 37.54 28.06+5.67% 20.94
S10 4.550 6.60+1.94% 31.75 28.15+5.37% 20.68
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Fig. 14 Correlation analysis between peak areas of common

peaks and inhibition rates of ear swelling in mice of Zhideke

granules
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Fig. 15 Correlation analysis between peak areas of common

peaks and inhibition rates of cotton ball granuloma in mice of

Zhideke granules
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