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[Abstract]  Objective: To compare the similarities and differences of material basis for improving

insulin resistance (IR) in different parts of Morus alba based on liquid-mass combination combined with
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network pharmacology and molecular docking technology. Method: Ultra-high performance liquid
chromatography tandem quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS) was used to analyze
the composition differences in different parts of M. alba. Sybyl-X2.1 was used to connect components with IR
core targets, and the selection criterion was Total Score=5. The "component-target-disease" network map was
drawn. The total statistical moment standard similarity (TQSMSS) between the single target-component docking
score data set and the total target-component docking score data set was calculated. The targets with higher
TQSMSS were screened out, and the protein-protein interaction (PPI) network was constructed. The Gene
Ontology (GO) functional analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway
enrichment analysis were performed using R language. Result: Forty-one active components were obtained by
UPLC-Q-TOF-MS. According to the total statistical moment (similarity) method, there were 20, 23, 30, and
27 targets with TQSMSS=0.75 in Mori Ramulus, Mori Cortex, Mori Fructus, and Mori Folium, respectively. In
the four M. alba medicinal sources, the functional order of the targets by GO enrichment analysis was Mori
Fructus>Mori Folium>Mori Cortex>Mori Ramulus, which were involved in biological processes such as blood
glucose homeostasis, glucose metabolism, and glucose transmembrane transport. The order of the four M. alba
medicinal sources by KEGG pathway enrichment analysis was Mori Fructus>Mori Ramulus>Mori Folium>Mori
Cortex, which were involved in the adenosine monophosphate-activated protein kinase (AMPK) energy
metabolism signaling pathway, the insulin regulation-related signaling pathway, the anti-inflammatory and anti-
oxidative stress signaling pathway, and so on. Conclusion: This research demonstrates that there are differences
in the material basis for improving IR by different parts of M. alba, which provides references for the
development of different parts of M. alba.

[Keywords] Mori Ramulus; Mori Cortex; Mori Fructus; Mori Folium; insulin resistance; ultra-high
performance liquid chromatography tandem quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS) ;

molecular docking; material basis
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Table 1 Active ingredients of mulberry source and docking results with IR core targets

L Rbiiiie BT oBm DL AN L I
Cl 52146-61-9  AJREEZ 7-O-(B-D-N I 7] 75 Wl -2- Nt i ] 24 ) C,,H,0, - - @ 49
C2  94356-17-9 B-D-glucopyranose, 2-[ (2E)-3-phenyl-2-propenoate ] 1, C,,H,0, - - 48
6-bis(3,4,5-trihydroxybenzoa)
C3 MOLO011621 Fraf&K-7-0-25FHE1T C,.H,0, 7.86 0.75 @ 48
C4 54542-51-7  6"-ZT Mt B #F Cy,H,0,, - -9 46
C5 54542-51-7 MR -3-0-6"-L AL A M C,,H,,0,, - - Q0® 46
C6 MOL008905 pB-vicianosyl-3-quercetin C,H,,0,, 7.22 071 Q@@ 45
C7 MOLO001624 #fk % C,H,,0, 1.33 017 @ 45
C8 38681-85-5 Mtz % -3-0-a- R WH-B-1 4 bl -o- FRZEWEHF C,H,,0,, - - @ 45
C9 147714-60-1 flavoplatycoside C,,H,,0,, N - O 44
C10 MOL000738 i C C,H,0, 1.22 058 @ 44
Cl11 118169-27-0 LLIZZE}-3-0-6"-Z Bk HE 7 ) W1 C,,H,,0,, - - 20®@ 44
C12 MOLO00416 74 M-H 1 i it C,,H,,0, 5.53 038 @ 43
C13 MOL000561 %52 35HF C,H,,0,, 14.03 0.74 QB@ 42
Cl14 2586048-09-9 K 4353 -3, 5-0- WA 43 bl 17 C,,H,,0,, - - ® 41
C15 MOLO001415 111258} -3-0-1 H W 1 C, H,0, 2.77 074 ® 41
C16 2185850-75-1 &5 C,H,0, - - 0@ 39
C17 MOL000415 5T C,,H,,0,, 3.2 0.68 ORA® 39
C18 MOLO012733 ZF i A C,H,0, 13.34 073 D® 37
C19 55136-76-0 it ¥ % -3-0-B-D-Ti %k -(1—2) -B-D-HTH B 1 C,H,,0,, - - @ 37
€20 MOLO00110 S pz 1F C,H,,0,, 7.47 030 ORO® 37
C21 MOL007932 LI -3-0-25 F T C,,H,,0,; 5.15 073 @ 36
C22 MOL012695 M G C,,H,0,, 3.01 051 @ 35
C23 MOLO003871 %t C,H,0, 13.61 031 ORO® 34
C24 MOLO000098 #fif j 3 CH,0, 46.43 028 © 34
C25 MOL006407 i 4 Ji iR C,H,0, 18.05 033 ORO® 33
C26 MOLO012688 Sk 113 i C,H,0, 109.29 0.13 DO 33
C27 MOL000735 HEF C,H,,0, 9.84 0.84 OO 33
C28 345898-70-6 chalcomoracin C,,H,0, - - @ 33
€29 5373-11-5  APRHEAF C,H,,0,, - - OO 31
C30 MOL003758 # M # % B C,H,,0, 71.55 034 @ 30
C31 MOL000002 K% %% C,H,0, 1.36 024 © 29
C32 23445-11-6  (2,5- AR HIRR T ) - 1-4 45 bl CH,0, - - @ 29
C33 90989-33-6 &Ik J C,,H,0, - - Q@® 25
C34 MOLO000422 LIz C,H,0, 41.88 024 © 21
C35 MOLO000360 i &}z C,H,0, 39.56 0.06 © 17
C36 MOL001456 #7{ CH,0, 56.22 0.05 ®@®@ 15
C37 MOLO001468 3¢ JLi2 C,HO, 59.62 002 @ 7
C38 MOL000114 7 iz C,H,0, 35.47 0.04 @ 6
C39 MOL000105 JF L2 C,H,0, 25.37 0.04 @ 3
C40 71815-36-6  takakin-8-glucuronide C,,H,,0,, - - ® 3
C41 MOLO12811 FIHENRMR C,H,0, 15.52 078 @ 3
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%2 STDSD 5 TTDSD # TQSMSS
Table 2 TQSMSS between STDSD and TTDSD
TTDSD TTDSD
8 Rk FH FZ0 E¥53 FZHE FMH FZ0t
INSR o B 2 Z Ak 0.527 0.715 0.754  0.747 | ABCBI MR A 0.592 0.443  0.525 0.490
iz 1Bl
INS S 0.481 0.625 0.655 0.482 || TBC1D4 BEREEBIIE  0.563 0.629  0.628 0.628
A
IGFIR s ZREE RN 0366 0.677 0.725  0.625 | TNF Jil 93 IR B IR T 0.884 0.938  0.930 0.957
F 1324k
IGF1 JEEEAAERKE 0538 0.719 0.860  0.772 | PPPIR3A EEBERREE LAY 0.689 0.960  0.823 0.789
T 1 W 3A
IRS1 R ZRIEW 1T 0.766 0.686 0.747  0.767 | ESRI WER 2 A 1 0.216 0.195 0264 0.193
IRS2 BB EZIEEY 2 0605 0514 0727 0.647 || GHI ARBMEL - - - -
PPARG R EHAYS 0523 0730 0.825  0.786 | IGFBPS Je i HARE R - 0.197  0.266 0.310
B W) G ARy BEENS
KCNIJ11 B ETE 0.784 0.946 0.782  0.883 || IDE B £ 2R K fie it 0.854 0.812  0.880 0.847
B IR HF
HNF1A 4N F 1o 0.970 0.980 0.982 0.911 | HNFIB JF 4 i A% 9+ 1B 0.800 0.704  0.801 0.814
IGF2 JE S FEREE RN 0.674 0.695 0.722  0.736 || MTNRIB ## B %7K 1B 0.539 0.628  0.770 0.562
F2
GCK W 0.376  0.265 0.575 0.417 | GHR HERMEZK - - - -
SLC2A4 FiZjpEsiz®H 4 0.754 0.819 0.759  0.789 | Aktl IR 1 0.817 0.898  0.858 0.891
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