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Thinking and primary practice on discovery of pharmacodynamic material basis
of Chinese materia medica assisted by virtual screening method
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1. School of Bioengineering, Xihua University, Chengdu 610039, China
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Abstract: Given in-depth study on the numerous chemical constituents from commonly used Chinese materia medica (CMM) whose
pharmacodynamic material basis have not been completely clear yet, the tested virtual screening method has been used to reveal the
pharmacodynamic material basis. It would be an unimaginable thing to experimentally evaluate the activity of every compound on all
interrelated biomacromolecule targets one by one. In this study, the attempt of applying high-throughput virtual screening method to
discover the therapeutically effective components, which represented corresponding active components in the given CMM, was
developed. For the Chinese herb Sang (Morus alba) including Mori Folium, Mori Fructus, Mori Ramulus, and Mori Cortex, a
molecular library consisted of their 510 known chemical components was docked with four target models related to antidiabetic and
diuretic activity using Molegro software, respectively. It was shown that the numbers of components with theoretical activity on
a-glucosidase and carbonic anhydrase XII were far more than those on insulin receptor and mineralocorticoid receptor, and some
components were observed to display potent theoretical activity on multiple targets. Besides, the forecast of activity of some
components aiming at a-glucosidase was found to be supported by literature experimental data. On the basis of these results, we
deduced that the antidiabetic and diuretic activity of Sang could be mainly due to the effects on a-glucosidase and carbonic anhydrase
XII, rather than those on insulin receptor and mineralocorticoid receptor. Virtual screening method should help us to build a new open
mind for clarifying CMM pharmacodynamic material basis.
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Table 1 Common efficacy of Chinese herb Sang
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Table 2 Targets for docking with chemical components of Chinese herb Sang
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Fig.1 MolDockScore distribution of docked results
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Table 3 MolDockScore of first 28 molecules for insulin receptor target
He7 fic A MolDockScore HE fic 1A MolDockScore
1 albanin G —171.684 15 kuwanol B —142.934
2 albafuran C —158.481 16 kuwanon I —142.553
3 ZMEIE M (mulberrofuran M) -155.296 17 moracenin C —142.249
4 ZIRW G (sanggenone G) -153.505 18 Ml ZE-3-(6- B ATHEEY) —-141.918
5  kuwanon W -153.245 19 FAE T —141.404
6  FWIH B ~149.468 20 MRS -141.116
7 albanin F —149.450 21 kuwanon H —140.512
8  kuwanon P ~149.068 22 FRMREE 1 -140.194
9  FUWKH L ~149.062 23 R A ~139.785
10 W D ~148.066 24 ] (rutin) -136.936
11 artonin [ —145.417 25 moracenin D —136.602
12 FWI O ~145.289 26  albafuran A -135.863
13 moracenin A —144.178 27 kuwanon J —134.372
14 kuwanon X —143.457 28 alboctalol —133.337
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Table 4 MolDockScore of first S0 molecule-for a-glucosidase target
Hy fi & MolDockScore HEy fie Ak MolDockScore
1 albanin F —174.748 26 EURIAY -127.211
2 MR M -165.579 27 4-prenylmoracin —-126.898
3 albafuran C —158.605 28 moracenin B —126.868
4 artonin | —147.671 29 moracenin D —126.760
5 XM O ~146.340 30 SN G -126.277
6 MR E —143.286 31 sophoraflavanone D —-125.804
7 KNS -142.418 32 kuwanon N -125.673
8 albanin G —141.665 33 albafuran B —125.275
9 kuwanon X —139.107 34 volaxanthin —125.079
10 moracenin A —-138.852 35 EIURIEN —124.963
11 kuwanon W —137.367 36 PSR (folinic acid) —124.449
12 M D ~135.743 37 kuwanon Y —124.280
13 AR T —135.283 38 albanin D —124.147
14 chalcomoracin —-134.261 39 EURIN —-123.967
15 ZeE B —132.288 40 ZMfE H (sanggenol H) -123.215
16 albafuran A —132.233 41 kinuyutaka —122.829
17 albanin E —131.530 42 kenusanone C —122.769
18 mulberrofuran I —130.602 43 alboctalol —121.950
19 AT —130.348 44 EURER —121.653
20 nonaisoprenol —129.905 45 dimoracin —121.003
21 ZARE P —129.293 46 kuwanon P —120.985
22 EURIZBN —-128.719 47 kuwanon G —-120.621
23 kuwanon Z —128.127 48 ®-hydroxymoracin —120.615
24 FWRIEH ~127.879 49 WIS 55 2 2 3% -3-BAWE -5~ T 57 —120.392
25 ZIIH R —127.223 50 kuwanon M —120.193

x5 REPHMEYEZE o-BEVEEBEISEIF BTN S
Table 5 Forecast score of some known alkaloids and a-glucosidase inhibitors in Chinese herb Sang
H LA MolDockScore

1 1, 4-dideoxy-1,4-imino-(2-O-B-D-glucopyranosyl)-D-arabinitol —86.328
2 4-0-a-D-galactopyranosyl-calystegine B, =77.012
3 2-0-0-D-MHEM - U FE- 1-Jli 4 BT 785 % ~76.938
4 - i ~76.324
5 3-0-0-D-MH I 4 26 - 1- T AU 8T i 3% —69.624
6 calystegine B, —68.263
7 calystegine B, —66.503
8 fagomine —65.889
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2 A ELAE I VP20, AR D SO R0 A% PR3 7
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ISR BAF PR 2 B @S A KR SR H e it 2 |
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Table 6 MolDockScore of first 50 molecule for anhydrase XII target

Hey Bl A MolDockScore | HEfP Bio A MolDockScore
1 albanin F —166.766 26  moracin | —123.690
2 UKW D —152.509 27  albafuran C —123.435
3 moracenin D —151.645 28 albanin G —122.811
4 ZILIE B —140.706 29  kuwanon X —122.638
5 ST (isopentenyl adenosine) —-136.343 30  moracin H -122.025
6 kuwanon P —135.938 31  kuwanon C —121.888
7 FAE K —-134.837 32 glutathione —-121.682
8 ZRMKIH L —133.336 33 kuwanon S —120.877
9 IV -133.131 34 moracenin B —-119.933

10 FAMEED -132.777 35  chalcomoracin -119.696
11 kuwanon J —132.743 36 ZMRM 1 —118.893
12 kuwanon M -131.634 37 ZMEE -118.710
13 4-prenylmoracin —-131.261 38 REEHGER-3-O-B-Mb 0w 25 Hl 1T —-118.027
14 kuwanon W —130.850 39  moracin A —117.739
15 UK M -129.915 40  maclurin ~117.672
16 tetrahydrokuwanon C tetramethyl ether —129.847 41 kuwanol D —117.072
17 W (folic acid) —129.109 42 ZMRE D —116.769
18 EOKFMXAT (zeatin riboside) ~128.488 43 kuwanon H ~116.343
19 4§43 (chrysanthemin) -127.938 44 WHEER3-046"-0- LWL B-DARRIERET - —116.312
20 ZhE (kuraridin) -127.222 45 heterophyllin -116.013
21 artonin I —125.944 46  moracenin C —115.909
22 REHR-I-ZEEH ~124.951 47  moracin B -115.791
23 WK N —-124.424 48  broussochalcone A -115.459
24 moracenin A -124.135 49 FMEEC —-115.458
25 licorisoflavan A —123.826 50 compound B —115.432
x7 METSHFA 14 M0 F (BRERERZO
Table 7 MolDockScore of first 14 molecule for mineralocorticoid receptor target

Hey fic & MolDockScore Her fic 1A MolDockScore

1 R D ~165.747 8 albafuran A ~149.169

2 REEA -156.931 9 S A ~148.799

3 kinuyutaka —156.198 10 SR K —147.349

4 PUS 1R —153.166 11 sophoraflavanone D -147.176

5 kuwanon U —153.020 12 albafuran B —146.308

6 6-geranylnorartocarpetin —149.469 13 FARELE —146.175

7 XEMWH B ~149.251 14 albanin E ~145.236

TEXSHRERE T AL T2 SRR P Glide.
Surflex. Gold. FlexX %!,
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