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Abstract: Objective To explore the optimal combination structure and mechanism of action of effective components of green tea
(quinic acid, epicatechin, gallocatechin, epigallocatechin, gallocatechin gallate, and epigallocatechin gallate) in the intervention of age-
related macular degeneration (AMD) based on the theory of component structure and network pharmacology. Methods A zebrafish
AMD model induced by cobalt chloride was used, combined with uniform design method. The relative inhibition rate of abnormal
growth of zebrafish retinal vessels was taken as the dependent variable. The optimal combination structure of green tea effective
components in the intervention of AMD was screened by multiple linear regression analysis. Network pharmacology was used to
predict the action pathways and key targets, and molecular docking technology and real-time fluorescence quantitative (QRT-PCR)

method were used to verify the regulatory effect of green tea effective components on key targets. Results When the mass
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concentrations of quinic acid, epicatechin, gallocatechin, epigallocatechin, gallocatechin gallate, and epigallocatechin gallate were 40,

40, 25, 50, 15, and 15 ug-mL™", respectively, the intervention effect on AMD was the best, and the optimal combination structure was

8 1815110 :3 :3.Green tea effective components may exert the intervention effect on AMD by regulating the expression of genes
such as PI3K, Akt, TP53, HIF14, and VEGE, and activating the PI3K-Akt, HIF-1, Apoptosis, and TNF signaling pathways. Conclusion

The effective components of green tea can exert a synergistic effect in the intervention of AMD, and there is a clear optimal combination

structure. This study provides ideas for the research on the combination rules of traditional Chinese medicine components and lays a

foundation for the development of new component drugs of green tea for the intervention of AMD.

Key words: green tea active components; age-related macular degeneration; network pharmacology; uniform design method;

compatibility structure; mechanism of action; quinic acid; epicatechin; gallocatechin; epigallocatechin; gallocatechin gallate;

epigallocatechin gallate
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Fig. 1 Effect of effective components of green tea on zebrafish survival rate (X *s, n=30)
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Fig.2 Fluorescence microscopic images of fundus vasculature of zebrafish in each group (A) and fluorescence area of
fundus vasculature of zebrafish (B) (X *s, n=10)
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Fig.3 Verification results of optimal combination and compatibility structure group. (X *s, n=10)
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Fig. 6 PPI network diagram
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Table 5 Binding energy between effective components of green tea and core targets
24 f8/(kJ-mol™
Bt - e R mol )
EIE EC GC EGC GCG EGCG
Akt -21.60 -15.95 —14.54 -17.67 —18.80 —24.67
BAX — —24.41 -13.34 —29.46 -20.11 —27.24
BCL-2 —-17.85 -12.15 -24.81 -17.34 =22.07 —-15.14
CTNNBI1 -15.82 -17.21 -17.10 -17.54 -25.02 -20.63
EGFR -23.51 —23.26 -21.90 -24.05 —25.43 —22.61
HIF1A -22.93 -25.29 —24.36 -27.51 -37.85 —35.60
IL6 -26.55 —26.26 —29.05 —29.46 -30.31 -31.04
JUN -22.12 -17.56 — —19.65 -25.61 -26.74
MYC -21.41 —-18.01 -16.77 -13.09 —-15.25 -16.27
PI3K -13.22 —23.83 -17.29 -18.16 —24.89 -27.90
STAT3 — -20.38 -25.78 -27.92 —28.44 -22.71
TNF -21.00 -16.02 —24.43 -21.02 -25.61 -19.87
TP53 -22.97 —18.55 -21.29 -19.36 -30.90 —16.06
VEGFA —22.28 -21.61 -23.20 —26.26 —28.89 —28.18
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