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[ Abstract]

inflammatory and analgesic effects of Cyperi Rhizoma by structure-activity omics. Method: On the basis of the

Objective: To elucidate the pharmacodynamic substances responsible for the anti-
previous in vitro efficacy study by our research group, this study explored the in vivo efficacy of the flavonoids
in Cyperi Rhizoma. The flavonoids in Cyperi Rhizoma and their targets were retrieved from the Traditional
Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) , PharmMapper, Swiss
TargetPrediction, and available articles. The targets of the anti-inflammatory and analgesic effects were collected
from DisGeNET and Online Mendelian Inheritance in Man (OMIM ). The common targets shared by flavonoids
and the effects were selected as the direct targets of flavonoids endowing Cyperi Rhizoma with anti-inflammatory
and analgesic effects, and protein-protein interaction (PPI) network of the core targets was constructed. The
method of structure-activity omics was employed to correlate the structure and efficacy of one or more classes of
chemical components in Cyperi Rhizoma with the targets as a bridge. The components were classified according
to structure. Molecular docking of components to core targets was carried out via SYBYL-X 2.1.1, PyMol, and
Discovery Studio 4.5 visualizer. Two targets with the highest binding affinity were selected to explore the
relationship between compound structures and targets. Result: The flavonoids in Cyperi Rhizoma exerted anti-
inflammatory and analgesic effects on the mouse model of pain induced by formaldehyde. Eighteen components
and 115 direct targets were screened out, and the core targets with high activities were protein kinase Bl
(Aktl) , interleukin-18 (IL-18) , cellular tumor antigen p53 (TP53), prostaglandin-endoperoxide synthase 2
(PTGS2) , and matrix metalloproteinase-9 (MMP-9). According to the structures, the flavonoids in Cyperi
Rhizoma were classified into bioflavonoids, flavonols, flavones, and flavanes. The molecular docking results
showed that flavonoids of Cyperi Rhizoma had the highest binding affinity to TP53 and PTGS2. The results of
structure-activity omics showed that bioflavonoids represented the best binding structure to the targets, while
their polyhydroxyl etherification resulted in a significant decrease in the binding affinity to PTGS2. Glycosides
had higher binding affinity to PTGS2. The introduction of the long-chain hydrocarbon group to the A ring of
flavonols facilitated the binding to TP53, while the change of B ring substituents was not the main factor
affecting the binding affinity. The 3, 4-dihydroxyl flavane outperformed 3-hydroxyl flavane in the binding to
TP53, while the two compounds showed similar binding affinity to PTGS2. Conclusion: The method of
structure-activity omics was used to analyze the material basis for the anti-inflammatory and analgesic effects of
flavonoids in Cyperi Rhizoma. Structure-activity omics provides new ideas for revealing the pharmacodynamic
substances of traditional Chinese medicine.

[Keywords] Cyperi Rhizoma; flavonoids; anti-inflammatory and analgesic effects; structure-activity

omics; molecular docking
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) 5 B ] DC bR (R R B 2 R il A RS D [ 2 o
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Table 1 Experiment of formaldehyde-induced pain model in mice

(X+s5,n=10)

FliE  24hEAER 24hEhAERE BKE

Eigil

Jekg! RKER/%  ERHRIKE 2%
g 62.93£7.02  0.075+0.008 _
BIREIDGARAL  0.04  13.3043.04"  0.03240.004"  57.33
HWEEIAL 600  13.03+3.150  0.018£0.004  76.00

T SO gV P<0.05
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WF5E 2 B, PGE, J& & 5iE 19 B T, 7T LA & IR
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SR A R, A BB A 2 PGE, & B B i AR (P<
0.05) , 7% ] 7 [t 2 W 38 55 90 1) PGE, & it Tt /& 35 2]
MR VER . W& 2,

F2 EWEWMN/NRPABBREEEERNPGE,ZEHNHM (n=10)

Table 2 Effect of flavonoids from Cyperi Rhizoma on PGE,

content in mice in a formaldehyde-induced pain model (#n=10)

) fullhs PGE, %t (¥+s)  PGE, Ml
) /g kg /ng g’ 1%
2 H 4L 82.34+5.29
FERIZH 101.12+4.35"
] ] DU AR 4 0.04 70.82+6.29% 29.96
7 Bl 3% i 41 6.00 77.36+3.13% 23.50

T 528 T4 A VP<0.05; S ELAELAT LE & 2 P<0.05
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5 TPS3 FIPTGS2 45 & ML 5 W4y Z 8 T HE 6~9 47,
H 34 A BR ) #2361k Ak [6) B B 36 224 i 72 S ik Ak (4
P XU ) I, 45 G i M R R R U S PTGS2

(9 45 A I T I AT, 3 W] 22 4 BRIk Ak 7T B8 J2 52 1
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GLU236 fFfE 1 & F-m fE ] , B 31 5 SER143 /£ 7£
o-m HLHEAE T, [ B H A 3 5 g R R AR R i
WA T MAE . ML B bRk
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