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Abstract: Objective To explore the differential characteristic components of raw Achyranthes bidentata, salt-processed A. bidentata,
and wine-processed A. bidentata through feature fingerprinting, combined with network pharmacology prediction and molecular
docking verification, to screen potential quality Markers (Q-Markers) for the intervention of 4. bidentata in knee osteoarthritis (KOA).
Methods The characteristic fingerprints of raw A. bidentata, salt-processed A. bidentata, and wine-processed A. bidentata were
established by HPLC. Principal component analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS-DA) were
used to screen the main differential components before and after processing; Network pharmacology was used to predict the core targets
and key pathways of the characteristic components in treating KOA, and a “drug-component-target-disease-pathway” network was
drawn to screen the differential active components against KOA; Based on the Q-Marker five principles and the results of molecular
docking verification, potential differential Q-Markers were screened. Results The characteristic fingerprints of 15 batches of raw 4.
bidentata, salt-processed A. bidentata, and wine-processed A. bidentata respectively identified 27, 28, and 34 common peaks. After
comparison with reference substances, 14 common chemical components were identified for three 4. bidentata. Chemometric
analysis showed that the main differential components before and after salt processing of raw A. bidentata were ginsenoside Ro,
zingibroside Ri, oleanolic acid, calenduloside E, chikusetsusaponin IVa, chikusetsusaponin IVa methyl, while the important
differential components before and after alcohol processing were ginsenoside Ro, chikusetsusaponin I, zingibroside Ri,
calenduloside E, B-yecdysone, oleanolic acid, chikusetsusaponin IVa. Network pharmacology prediction indicated that B-
yecdysone, cyasterone, chikusetsusaponin 1Va, oleanolic acid, ginsenoside Ro in 4. bidentata, might participate in anti-KOA by
regulating 6 core targets including albumin (ALB), proto-oncogene (JUN), peroxisome proliferator-activated receptor y (PPARG),
cysteine aspartate protease 3 (CASP3), estrogen receptor a gene (ESR1), and anti-apoptotic protein B-cell lymphoma factor-2
(BCL2) in cancer pathways, interleukin (IL)-17 signaling pathway, and prostate cancer and other key signaling pathways; Molecular
docking verification further confirmed that the above 5 core components had good binding activity with JUN and BCL2 targets.
Based on the Q-Marker five principles, B-yecdysone, ginsenoside Ro, oleanolic acid were finally selected as potential Q-Markers
for the treatment of KOA with A. bidentata. Conclusion The established HPLC characteristic fingerprints can effectively
distinguish raw A. bidentata and its salt-processed and wine-processed products; The differential active components screened by
network pharmacology prediction, molecular docking verification, and the Q-Marker five principles can be used as potential Q-
Marker for the treatment of KOA with A. bidentata.

Key words: Achyranthes bidentata Bl.; processing; characteristic chromatogram; knee osteoarthritis; network pharmacology; Q-Marker;

B-yecdysone; ginsenoside Ro; oleanolic acid
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Table 1 Information of A. bidentata, salt and wine processing A. bidentata
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Fig.1 HPLC Characteristic chromatograms of A. bidentata (A), salted A. bidentata (B), wine processed A. bidentata (C) and

reference chromatogram (R)
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Table 2 Similarity of A. bidentata, salt and wine processing
A. bidentata

PR OMBUE | SRR OMREUE | AR ARUE
N1 1.00 Y1 1.00 i 1.00
N2 0.73 Y2 0.79 J2 0.76
N3 0.94 Y3 0.83 33 0.82
N4 0.97 Y4 0.60 J 0.84
N5 0.97 Y5 0.79 J5 0.86
N6 0.71 Y6 0.63 J6 0.68
N7 0.83 Y7 0.41 37 0.80
N8 0.84 Y8 0.94 J8 0.86
N9 0.92 Y9 0.79 J9 0.69
N10  0.85 Y10 0.88 J10 0.86
Ni1  0.78 Y11 0.61 Ji1 0.65
N12 097 Y12 0.64 J12 0.79
N13  0.76 Y13 0.85 J13 0.88
N14 091 Y14 0.89 J14 0.80
N15  0.80 Y15 0.89 J15 0.86

22.8 TSN (PCA) LI, 3hA . 1
A% 15 HEpEA T 14 NI &,
SPSS20.0 #ATH 77041, SLEE-MHE- B it 7857
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1T, HERRRERER RS E N 0.000, £

B & AR A OV, IR 3 AT, DARFIE(E>1 N
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MEE, AR 3. R 4 K730 e A,
JHIE 8~13 X E s 1 Bk, i s X3
Ay 2 SUmaA R, S 1A 7 X RS 3 M
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T IVa; 1075 S 23 IVa Hilig; 11-32R=EBH R; R-&RAEBFHE; BMHSEH IVa THE: 4-MHSEF L 1S-ETEESE D; 16-

FERIR.

1-inokosterone A; 2-B-yecdysone; 3-polypodine B; 4-25R-inokosterone; 5-25S-inokosterone; 6-cyasterone; 7-ginsenoside Ro; 8-chikusetsusaponin IV; 9-

chikusetsusaponin IVa; 10-chikusetsusaponin IVa methyl; 11-zingibroside R;; 12-calenduloside E; 13-chikusetsusaponin IVa butyl ester; 14-

chikusetsusaponin I; 15-cyasterone D; 16-oleanolic acid.

2 #idmiEik. REMBRBRE HPLC

Fig.2 HPLC chromatograms of test solution and mixed reference substance solution
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Table 3 Characteristic values and variance contribution

rate
BT RHIEE T ETUIRE% BB TR %
1 4.460 31.856 31.856
2 2.193 15.663 47.519
3 1.376 9.827 57.346
4 1.177 8.404 65.750
5
4
g 3
£,
1
0
1 23 456 7 89 1011121314
3 A
Fig. 3 Gravel diagram
x4 BEFHEER
Table 4 Factor load matrix
i i AT
1 2 3 4
1 —0.438 0.488 0.611 0.143
2 —0.363 0.355 —0.323 0.269
3 —0.460 0.481 —-0.115 0.119
4 —0.444 0.582 —0.153 —0.143
5 —0.424 0.721 0.235 —0.138
6 0.516 0.150 0.587 0.274
7 0.351 —0.188 0.617 —0.151
8 0.654 -0.214 —0.066 0.410
9 0.612 0.268 —0.041 0.328
10 0.774 0.186 —0.024 —-0.270
11 0.690 0.418 —0.091 0.256
12 0.797 0.388 -0.119 -0.122
13 0.656 0.420 —-0.227 —0.010
14 0.463 0.162 0.004 —0.709
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Fig. 4 3D map of PCA scores
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