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Study on the Active Components of Shengxuening Tablet and Its Mechanism in the Treatment of Renal
Anemia

WANG Yuedan'??, SHANG Fei®, FANG Jinying"?%, ZHANG Jiao'?*, ZHANG Ziyi’®, LI Wenge'**"(1.Beijing
University of Traditional Chinese Medicine, Beijing 100029, China; 2.China-Japan Friendship Hospital, a.Department of
Nephrology, b.Deparment of International, Beijing 100029, China, 3.Analysis and Testing Center, Beijing University of Chemical
Technology, Beijing 100029, China)

ABSTRACT: OBJECTIVE To analyze the main chemical constituents and the potential molecular mechanism of
Shengxuening tablets in treating renal anemia. METHODS The chemical constituents of Shengxuening tablets were identified
according to the mass spectrometric fragment cleavage pattern. Swisstargetprediction website was used to screen the
corresponding action targets of active components of Shengxuening tablets, and GeneCards database was used to screen related
targets of renal anemia, getting intersection targets. String database was used to identify protein-protein interaction network.
Genome ontology function enrichment analysis and KEGG pathway enrichment analysis of the target of Shengxuening tablets on
renal anemia were performed through Metascape website. The above results were verified by molecular docking. RESULTS
Twenty-four chemical constituents of Shengxuening tablets extract were analyzed by UPLC-Q-TOF-MS technology, among
which nine were active components, corresponding to 363 targets. A total of 2 722 disease targets related to renal anemia were
retrieved, including 166 disease-drug intersection targets, 186 pathways related to renal anemia, which were mainly related to
cancer, anti-fibrosis, inflammation, oxygen response. Molecular docking results showed that siderol, pyrophacophorbide a,
dimethylprotoporphyrin IX dimethyl ester, 31,32-dihydro-phaeophorbid-a could bind well with SRC, HSP90AA1, PIK3CA.
CONCLUSION Shengxuening tablets may improve renal anemia by supplementing iron, improving inflammatory status and
anti-fibrosis.

KEYWORDS: Shengxuening tablets; renal anemia; UPLC-Q-TOF-MS; network pharmacology; molecular docking
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Fig. 1 Total ion flow diagram of Shengxuening tablet in positive ion mode
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®1 #MEMTAREWENERER

Tab.1 Speculated compound structure information of Shengxuening tablet

545 Wi a0 sk g PRI CWRES SR HH AT
min mlz mlz
glycerophosphocholinel®] CsHyoNOGgP  3.30 0.90 258.111 257.221  203.053 6, 185.043 1, 127.0399
2 (3B,22a)-12-oleanene-3,22,24,29-tetrol- C40He6012 0.84 8.36 739.463 738.945  650.1712, 3532165, 265.1653,
3-[arabinosyl-(1->3)-arabinoside]™! 221.1392, 177.113 0, 133.087 1
3 momordicoside DI'] CspH70013  —0.61 8.41 783.488 783.000  757.103 5, 649.1710, 604.1656,
501.173 4, 500.1599, 489.158 3,
266.986 7, 240.991 4, 128.9954
4  (9Z,11E,13E,157)-4-0x0-9,11,13,15- C13H2603 2.26 8.60 291.196 290.397  251.664 0, 177.119 8, 155.069 5,
octadecatetraenoic acid 133.087 2
5 1-(4-hydroxy-3-methoxyphenyl)-3-decanone C;7H,60; 1.92 9.76 279.196 278.387  205.108 0, 155.0713
6  dehydrophytosphingosine!!!] CsH37NO; 1.52 9.81 316.285 315491  205.108 2, 155.0715
7  octyl phenylacetate Ci6H240, 3.03 9.99 249.186 248.361  213.1109, 205.107 8, 155.070 7
8  phytosphingosinel'?] CisH30NO; 1.10 10.05 318.301 317.507  213.1142, 205.107 2, 155.071 1
9 chlorin e6°113] C34H3sN4Os  0.94 10.12 597.271 596.673  538.2528, 465.2280, 407.22 67,
205.106 6, 155.0714
10 2-Hydroxy-3-(palmitoyloxy)propyl CyHs5oNO,P  0.39 10.46 496.340 495.630  381.1726, 213.1140, 205.109 2,
2-(trimethylammonio)ethyl phosphate!'?] 155.072 2
11 chlorin p6°1'3] C33H34N4Os  0.09 10.58 583.255 582.646  539.2660, 503.2429, 421.2409,
205.109 5, 155.071 6
12 pheophorbide A"[4] C3sH36N4Os  —0.27 10.64 593.276 592.684 5392662, 537.2635, 381.1710,
365.262 6, 249.134 2, 205.107 6,
155.071 4
13 dimethylprotoporphyrin IX dimethyl C36H3sN4O4  0.31 11.37 591.296 590.711 5652440, 536.274 1, 5352710,
ester’11°] 435250 6, 326209 1, 159.116 5,
123.082 3
14 sideroll'® CnH;340; -0.03 11.46 347.258 346.504  263.2022, 193.1242
15 pyrophaeophorbide a*l'4] C33H3N4O3  —1.55 11.53 535.270 534.648  507.2751, 433.2028, 205.109 4,
123.082 3
16 31,32-dihydro-phaeophorbid-a“'4] C3sH3sN4Os  —0.94 11.74 595.291 594.700  549.249 8, 477.2362, 339.290 8,
137.097 8, 123.081 8
17 moreollin!!”] C35H4,03 1.28 11.84 591.296 590.703 5753010, 474.2427, 159.1179,
123.082 6
18 gamma-tocotrienol!'$] C,3H40, 0.25 11.89 411.326 410.632  339.2894, 147.1192, 123.0820
19 aralia cerebrosidel'?) C4H77NOyy  2.13 12.51 732.564 732.040  664.624 4, 663.4550, 607.3929,
551.330 6, 495.266 9, 439.204 7,
298.277 5, 280.263 7, 133.101 4,
123.083 0
20 cerebroside B[2% C41H772NOy  —0.05 12.87 728.567 728.051  613.484 7, 580.5298, 554.5155,
536.503 0, 530.489 2, 282.280 4,
276.268 8, 137.0905, 123.081 5
21 annuionone B! Ci3H505 2.72 12.97 223.133 222.280  159.116 2, 135.116 6, 123.0815
22 1,1’-(1,4-dihydro-4-nonyl-3,5-pyridinediyl) CisHgNO, —0.71 13.46 572.540 571.960  512.503 1, 429.0950, 355.070 8,
bis[1-dodecanone] 221.0853, 123.0809
23 culinariside Cy4sHg7NOy9  —0.46 13.61 802.640 802.173  692.6589, 64.5858, 622.5758,
599.505 1, 597.488 4, 577.517 2,
551.502 3, 355.069 2, 280.264 2,
262.256 3, 123.0814
24 1,I'<(1,4-dihydro-4-nonyl-3,5-pyridinediyl) C3HgNO, — 2.90  13.83 516479 515.854  429.0898, 341.0170, 221.0899,

bis[1-decanone]

138.091 6, 123.0809

VMR 4 I ERLEH
Note: “Represented the compound had four pyrrole ring structures.
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Fig. 2 Active component of Shengxuening tablet-gene target of renal anemia network

Composition  of  Shengxuening tablet was replaced by serial number: NO.5[1-(4-hydroxy-3-methoxyphenyl)-3-decanone],
NO.6(dehydrophytosphingosine), NO.7(octyl phenylacetate), NO.8(phytosphingosine), NO.13(siderol), NO.14(pyrophaeophorbide a),
NO.15(dimethylprotoporphyrin ix dimethyl ester), NO.16(31,32-dihydro-phaeophorbid-a), NO.21(annuionone B).
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Fig. 5 Bubble diagram of KEGG functional enrichment analysis
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Fig. 6 Thermal diagram of molecular docking results
Composition of Shengxuening tablet was replaced by serial number:
NO.5[1-(4-hydroxy-3-methoxyphenyl)-3-decanone], NO.6(dehydrophytos-
phingosine), ~ NO.7(octyl = phenylacetate), ~ NO.8(phytosphingosine),
NO.13(siderol), NO.14(pyrophaeophorbide a), NO.15(dimethylprotoporphy
rin ix dimethyl ester), NO.16(31,32-dihydro-phaeophorbid-a), NO.21
(annuionone B).
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