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Discussion on Material Basis of Different Parts of Mulberry with Different Effects Based on

Molecular Connectivity Index

WU Yuefeng, ZHU Zhifei, LIU Jinling, FAN Qimeng, LIU Youzhi, ZHOU Jin", HE Fuyuan
(School of Pharmacy, Hunan University of Chinese Medicine, Hunan Key Laboratory of Druggability and
Preparation Modification of Traditional Chinese Medicine, Laboratory of Supramolecular Mechanism and

Mathematic-physics Characterization for Chinese Materia Medica, Changsha 410208, China)

[Abstract] Objective: To explore the material basis for the difference in the efficacy of different parts
of mulberry based on molecular connectivity index (MCI). Method: By referring to the relevant literature at
home and abroad and traditional Chinese medicine systems pharmacology database and analysis platform
(TCMSP) database, the chemical composition database of mulberry-source medicinal materials was established.

Venn analysis was carried out on the components among mulberry-source medicinal materials. The components
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in the database were divided into 10 categories, and the composition information was analyzed. According to
MCI value, all components of mulberry-source medicinal materials were divided into different groups. The angle
cosine method was used to calculate the MCI similarity. The average MCI values of the common component
group from 0-8 orders and CI of mulberry-source medicinal materials were calculated. Result: The components
with high similarity such as (+)-cycloolivil, 1’-methoxy-2’-hydroxydihydromollugin, kuwanon, morusin and
1-deoxynojirimycin were selected as potential pharmacodynamic components. Mulberry-source medicinal
materials could be divided into five component groups. The similarity between component groups and total
components was 0.760-0.999, and the similarity between component groups was 0.248-0.999. In Mori Ramulus,
Mori Folium, Mori Cortex and Mori Fructus, the average MCI values of their flavonoids from 0-8 orders were
4.57, 4.59, 6.41, 4.24, respectively. The average MCI values of alkaloids from 0-8 orders were 2.65, 4.55,
2.58, 2.78, respectively. The average CI values from 0-8 orders were 5.51, 5.49, 5.44 and 2.88, respectively.
Conclusion: It is preliminarily concluded that there are differences in the flavonoids and pathways of
hypoglycemic effects between Mori Cortex and the other three mulberry-source medicinal materials. The MCI
values of alkaloids from 0-8 orders in Mori Folium and Mori Fructus were higher, but their inhibitory activity of
a-glucosidase were lower than those of Mori Ramulus and Mori Cortex. The structural characteristics of the total

components of Mori Fructus represented by CI were quite different from the other three mulberry-source

medicinal materials.
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Fig. 1 Venn analysis of common components in mulberry-source

medicinal materials
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Table 2 Percentages of various components in total components of mulberry-source medicinal materials
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Table 3 Molecular formula, partial MCI and similarity of common components in mulberry-source medicinal materials

MOL %i 5 oY 5 °x 'x X MCLA 6L
MOL000422 1L #%f} C,H,0, 10.569 5.983 4.494 0.936
MOL000738 & #[ii C C,;H,,0, 17.984 9.923 8.009 0.968
MOL001393 P SZ5E R C,H,0, 10.841 6.988 4.679 0.866
MOL000869  iE —+—%¢ C,H,, 15.435 10.414 7.010 0.866
MOLO000860  fifi i 2 CH,0, 13.669 8.988 6.093 0.867
MOL000198  (R)-3,7-H $-1,6-3¢ —Jfi-3-FF C,H,0 7.723 3.971 3.381 0.888
MOLO000131  (9Z,12Z)- 1 /\BKR-9,12- "4 iR CH,,0, 13.150 8.288 5374 0.863
MOL000415 /T C,,H,,0, 22.289 13.008 10.278 0.985
MOLO000069 5 Hi 2 C,H,,0, 12.255 7.988 5.386 0.866
MOL000098  #} f¢ % CH, 0, 10.939 6.123 4.650 0.977
MOL002229 i~ +-Eh C,Hy, 19.678 13.414 9.132 0.866
MOL004729  1-B 5B i ss &% C,H,,NO, 6.012 3.550 2.746 0.929
MOL002376  1l: 1 ikt C,H,, 18.263 12.414 8.425 0.866
MOLO000726 morindone-6-O-8-D-primeveroside C,H,;0,, 21.817 12.785 10.294 0.967
MOLO000729 %Ak Ifil AR Bk C,,H,,NO, 13.867 8.296 6.474 0.997
MOL000745 JKHi B2 & BH C,H,(0,, 50.295 31.116 28.990 0.894
MOL000735 353 C,,H,,0, 17.815 10.000 8.220 0.983
MOL000740  (+)-F i i) fil 3 C,H,,0, 15.215 8.589 6.859 0.998
MOLO012688  4-[(E)-2-(3,5- R BRI 2 1%- € 1,0, 9.408 5.275 3.859 0.840

1,3-FF
MOL000728  Z&MEITH A C,,H,0, 17.451 9.789 7.582 0.923
MOL000737 {43 C,H,,0, 10.939 6.123 4.648 0.965
MOL002943  KUT B C,H,,0 3.569 2.023 1.077 0.787
MOL000114 7 %[ CH,0, 6.443 3.252 2.192 0.866

+ 155 -



528 B 13 ] HEXBAFZRS Vol. 28, No. 13
20224E 7 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2022
ZR3
MOL %% L%y P EEN X "X X MCIAL
MOLO005121  + /\ Lt CH,0 13.299 8.851 5.905 0.819
MOL012720 morusignin L C,,H,,0, 18.392 10.348 9.302 0.990
MOL003865 moscatin C,H,,0, 9.844 5.619 4.187 0.988
MOL003857 F¥FHC C,,H,,0, 12.998 7.350 5.811 0.940
MOLO012682 5,7-—fIEHFLH C,HO, 6.520 3.625 2.631 0.906
MOL000105  3,4- " JR LK H iR C,HO, 5.482 2.863 2.009 0.853
MOL001747  iE Z+ Ukt C,Hy, 17.556 11.914 8.071 0.820
MOL003860 Z¥HEF C,H,0, 11.583 6.294 4.594 0.938
MOL004881 (E)-1-[2,4- T3 3-3-(3- W FE-2-T46 &) C,,H,,0, 14.023 7.708 5.886 0.917
HIE]-3-(2,4-Z R IHEIE ) - 2- N A - 1-
MOL000357  sitogluside C,H 0, 26.674 17.096 15.653 0.889
MOL002558  7-¥3 3 F 3% C,H,0, 6.150 3.485 2.477 0.888
MOL003840  1'-Hl 4 J-2" - Bk — S KM # R 3R C,H,,04 13.992 7.589 6.310 0.998
MOL005538 U 7R Bt CH,,0 12.689 7.973 4.927 0.814
MOL002522  B-7 5 C,,H,,0 7.930 4.407 3.476 0.844
MOL001399  iFE -+ "kt C,H,, 16.142 10.914 7.364 0.820
MOL003856 F¥EB C,H,,0, 11.583 6.294 4.592 0.935
MOL003853 SR #fii| H C,H,0, 31.584 18.087 14.886 0.997
MOL000879  #siH 2 H Tik C,H,,0, 13.216 8.377 5.569 0.822
MOL000040 7R E#H C,H,0, 7.481 4.014 2.816 0.908
MOL001401  1E =175kt C,Hy, 18.971 12.914 8.778 0.820
MOL000635 7 4% C H,0, 6.073 3.098 2.049 0.854
MOL003858 Z¥HED C,,H,0, 12.830 7.394 6.279 0.971
MOL000511  AESR C,,H,,0, 22.208 13.876 14.484 0.830
MOL000263 5 R C,H,0, 22.260 13.761 15.052 0.821
MOL003767 tectorigenin C,H,,0, 11.530 6.365 4.676 0.959
MOLO000358  B-%+ i i C,oH,,0 20.922 13.579 12.851 0.858
MOL003493 2% C,Hy 5.619 3.405 2.347 0.946
MOL000675  {ifi 2 C,H,,0, 13.410 8.638 5.728 0.905
MOL001619 11 Jubi C,H,, 14.021 9.414 6.303 0.905
MOL003877 5[ CH,,0 4.439 2.379 1.906 0.890
MOLO001335 7 H i C,H0 4.541 2.580 1.644 0.907
MOL000676 484 — iR — T i C,H,,0, 12.185 7.135 4.525 0.941
MOLO000885 T 1 4 C,H,, 9.071 5.914 3.828 0.904
MOL001099  Xf — i CH,, 5.309 2.821 2.155 0.918
MOL002773  B-#H# b & C,oHy, 27.326 15.301 13.275 0.994
MOL004480  ZF# C,H,0, 2.355 0.928 0.519 0.849
MOL000868 i — ¢ C,H,, 14.728 9.914 6.657 0.905
MOL000122  #% i 9ifi it C,,H,,0 7.814 4.721 4.930 0.906
MOL000867  iE+ -tk C,,Hy, 12.607 8.414 5.596 0.905
MOL001402  1E— 1 /\kE C,Hy, 20.385 13.914 9.485 0.905
MOL000886 iF + U C, H,, 10.485 6.914 4.536 0.904
MOL000432 il iR CH,,0, 12.891 7.938 4.994 0.903
MOL000346 T —f2 CH0, 4.125 2.063 1.287 0.856
MOL000123 7 -t C,H,0 7.723 4.064 3.053 0.893
MOL003050 T-#2 C,H,,0, 7.305 4.488 2.912 0.877
MOL000864 1+ Fike CH,, 11.192 7.414 4.889 0.649
MOL000002  cyanidol C.,H,0, 15.146 9.952 9.618 0.715
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Table 4 ’y~% Values of common components in mulberry-source medicinal materials

ik ) iy °x X x X X X ‘X X x =y i
Sz HE 2 14.67 8.27 6.73 2.75 1.65 1.55 1.15 1.47 2.88 4.57
(S 44.54 27.60 26.16 14.06 10.57 12.75 12.10 15.93 34.46 22.02
LSS 13.58 7.96 6.23 2.69 1.57 1.05 0.92 1.01 1.71 4.08
it 2 21.82 12.79 10.29 4.58 4.17 2.65 2.52 231 4.12 7.25
EXVITES 4.45 2.69 2.14 1.98 1.95 1.95 2.11 2.18 437 2.65
Hofh Y 10.39 5.86 4.55 1.93 1.18 0.82 0.78 0.97 1.85 3.15
SY HE 2 14.84 8.38 6.59 2.77 1.67 1.54 1.48 1.41 2.65 4.59
A LA 10.86 6.76 4.69 1.62 0.86 0.58 0.53 0.51 0.70 3.01
i 2% 13.38 7.90 7.43 2.55 2.16 2.52 3.03 3.80 6.25 5.45
£ Ak 22.22 13.91 13.42 7.30 5.70 4.62 6.77 9.47 19.41 11.42
ENESS 8.71 4.92 3.58 1.44 0.82 0.53 0.45 0.46 0.69 2.40
WA 2% 13.97 8.03 6.43 2.81 1.72 1.19 1.09 0.93 1.55 4.19
iR 2 16.14 9.34 7.48 3.33 3.06 1.97 1.91 1.78 3.23 5.36
IR 14.24 8.22 6.48 2.84 1.80 1.30 1.30 1.71 3.09 4.55
Hpw" 9.73 5.79 4.23 1.17 0.78 0.70 0.68 0.67 1.17 2.77
SBP EUIES 20.72 11.94 9.72 4.14 1.94 1.87 1.89 1.90 3.56 6.41
LR 9.27 5.56 3.78 1.30 0.90 0.43 0.31 0.22 0.31 2.45
[ES 16.73 10.25 10.72 6.24 5.17 5.07 6.67 9.07 12.37 9.14
5 2 22.32 14.40 13.79 5.11 4.63 5.55 6.91 8.79 18.23 11.08
E eSS 10.05 5.75 435 1.79 1.04 0.68 0.57 0.60 0.90 2.86
LSS 20.03 11.83 9.19 3.85 2.23 1.46 1.27 1.38 1.38 5.85
L 95iES 9.78 5.47 4.21 1.82 1.67 1.08 1.05 0.98 1.81 3.10
AW EE 9.49 5.27 3.77 1.50 1.18 0.67 0.51 0.36 0.45 2.58
Hif " 13.27 8.01 5.89 1.62 1.09 0.97 0.94 1.23 1.56 3.84
SS B2 13.87 7.88 6.10 2.54 2.23 1.36 1.23 1.08 1.86 424
H LR 2 7.86 4.64 3.05 0.99 0.47 0.32 0.19 0.17 0.21 1.99
i 9.95 5.64 5.17 1.66 1.25 1.28 1.19 1.03 1.66 3.20
WNERE 6.86 5.75 2.50 0.90 0.66 0.35 0.24 0.15 0.18 1.96
LEYES 59.89 33.18 25.13 10.19 8.53 4.95 430 3.62 6.01 17.31
EXITES 8.66 5.28 3.63 2.30 1.71 1.28 0.72 0.53 0.89 2.78
Hofy Y 9.95 6.06 434 1.66 0.91 0.55 0.47 0.51 0.94 2.82

3.4 Gl MCLRI 28 0 B S MCTAHARLEE TH58 R
P 2% 4 T x~Sx T XE 43 0K SRR 2 1 g R
Oy AN T B A B, UL 5. ) A, MR 0 e A % ik
3 9 T SR e 25 853 AR ] e~ R B 1 A ABLBE , 43
SRR 5 A 28500 B o3 B EATAE BLEE LA, WL AR 6, 4

Je TR T AL 452 B A3 B LR B4 A AR BLRE 72 0.760~

0.996, 5 M 2% 2 W 4 B 5 8 4 19 A LB 7

0.865~0.999, 5 [ & 4 J5 il 43 1 5 0 ARl 4 119 A 4B

JETE 0.844~0.997 , 52 HE 45 25 i 43 F 5 0 80 B804 14 A

oL B 7 0.951~0.998 4% B 43 Fif =2 i) 1143 AF LL B 5 6]
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R, F R4 B 8] A AH LR AL F 0.248~0.999, 5
I 43 R [R] f8 A AL Ak F 0.552~0.992, 3% iz i 4

®5 RIRHMM B S

T [ B AH (L% Ab T 0.466~0.953 , F2AH A 43 41 18] 1) 4
LB 42k T 0.879~0.997

Table 5 Division of component groups of mulberry-source medicinal materials

2k L B2 Sy 3 JS3 T 4 IR HE S
Sz [EES (=S E L IESR Y S S HoAt ERYIES
SY ERUSS (=S TS BE RS S e HAb R AL
SBP ik L RSN Y S s S AHLRRZE R R B AP0k Fofn
Ss R EES AHLERZE A= Wik [ESESTESN Fofn

Fo RIEHVAS BN MCIEMUE
Table 6 MCI similarity of component groups of mulberry-source

medicinal materials

Zibh SRS RE RAPRE L ROMEE2 SRAPRES OTRE4 BOMHES RS
Sz 1 1.000  0.950 0945 0.811 0248  0.809

2 0.950 1.000 0.999 0.944 0.480 0.934
3 0.945 0999 1.000 0.943 0474 0.930
4 0.811 0.944  0.943 1.000 0.737  0.996
5 0.248 0.480 0.474 0.737 1.000 0.760
SY 1 1.000  0.794 0.864 0.700 0.552  0.865
2 0.794 1.000 0.992 0.988 0.938  0.990
3 0.864  0.992 1.000 0963 0.892 0.999
4 0.700  0.988 0.963 1.000 0.978 0.964
5 0.552  0.938 0.892 0978 1.000 0.893
SBP 1 1.000  0.889 0.572 0.466 0.720 0.864
2 0.889 1.000 0.832 0.810 0.953 0.997
3 0.572 0.832 1.000 0.928 0.930 0.868
4 0.466  0.810 0.928 1.000 0.946 0.844
5 0.720  0.953 0930 0946 1.000 0.970
SS 1 1.000 0997 0973 0.960 0.994 0.998
2 0.997 1.000 0954 0976 0.986 0.986
3 0973 0954 1.000 0.879 0.989  0.982
4 0.960 0976 0.879 1.000 0.933 0.951

5 0.994 0986 0989 0.933 1.000 0.998

3.5 FPEZGH A 0~8F CI  XT 4BRZG A1 0~8 Bt CI
HAGWET, EREWERE ZF FHAEK
®7 REBEAMH0~8K CI

ZMGH Z MY 0~8 [y CIEIE—E 22 5. T 41k
ZVE M RNIR WA — 26 o o B 0 32 3] 3L A
B BE S, 5] & T SR i a CT AT DL E
FAF R R b 2 2Z [l 1 H ik 25 5
4 itig

i T SR OUR 2 R B A B P KT B )
(FE) I MCLAI CL, 45 5 25 3% 2 PR AE SR g i 5, vl 4
ST 2 R4y (BE ) MCTL CT 5 25 %00H SE BR 1Y 7 36,
O (CRAR 25 4% B4 MCT R T1530) 21T 7 (B 2 4%
T CTM T30 ) 0 25 2 o R AE 24 b1 B o (HFE ) 19 205 #9
SRR 6 2 TR SR 25 M R [R5 " 9
J LA [ {5 B LR G A R M e
PR 2R LA ¢ - RRAE S 4 A R R A
0% - DU AR AT AT B[R] S % (UPLC-Q-TOF/MS) '
Gk A S S RAEH Y AR, B,
MCI. C15 25 %0 M SC B 7L LR 2 ST JE 40 M ik R s
SR o A R T T b 24 1 o R i A TR R I,
5% U5 24 W B Al LA TR R S A0 B 0 o 2 R L
— OB A ST T

B 2 A W R 4 R SRR 25 A 3L R R
S, B BB RERE DAL R 4 0R 2 2 A Fib
2 AT FERY 0~8 [ - 24 MCI 5 25 3 3% M 56 B, 7T [
X AWRZG A SR W T SRR . G SR R I S 1 o
FN s MCLER K, Skl Femt S35 i 25 1 4> MCI
BN BB BRI . PRRGE 2 B B 28
A FARE C RMREID REEIC. REWG.F

Table 7 CI values of mulberry-source medicinal materials from 0-8 orders

iy 0frCI LB C1 2 CI 3 Cl 4 C1 5B CI 6B CI 7¥r CI 8 CI 0~8 B CIF- ¥ {E
SZ 15.41 8.98 7.53 3.52 2.42 2.35 1.36 2.64 5.39 5.51
SY 29.25 5.08 4.02 1.95 1.36 1.22 1.99 1.62 2.88 5.49
SBP 17.06 10.02 8.15 3.37 1.95 1.79 0.83 2.22 3.55 5.44
SS 10.08 6.04 4.37 1.72 1.10 0.74 0.52 0.49 0.84 2.88
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R 40020 X BRI (PL) A B i R A L 3
A RE A oL R S R 2 AR W)/ B B (IRS/Ak) Ay
S B A A 0 B B e R 1k (p) -IRS W AR Bk
WL 3-8 B (PI3K) . p-Akt I 7 2 4 4% iz & 1 4
(GLUT4) 335, 5 i m IR IR 51 C57BL/6 /N B
F4 T T T RE 401 3 R A e T BB Y L SR B R 4y
5 A5 B 11 S BT N oo~ 4 W T N 2R K A R
% i 1B 35 B A7 10 4 06 M Bl AR R B R AR
HepG2 21 i Joi 56 4 75 4 48 B 202205 348 mT LA 3 3 41 o
o= H] 6 W LY O R R BB YL SRR M I 2
I 288 B0 S M B R M B SR AR R A T AR
I B 43 R g o T A AR VR R OB R s R BRL A
IR 5 B 5 AP o F o R Y A R 2
BAY A TS R T M R A AR n] DL
IRS-1/PI3K/GLUT4 {5 5 i % 384 fin 4 285 W i e . 5%
RERRR ) BB 2R A T M R E R
SEse CHorp T M B A T3 S Ak R TR
% CAMP) 30T /) 28 11 3RG A2 i2F 3T3-L1 A 1y 40 M
5% YO0 44 W8, T A6 7 00 0T 3E A b o — B R AR
15 8 O (AMPK) B8R 1k, T I £ BE 5 i A R 1k
it , o 78 7 JBE 5 R U2 40P p38- 22 B EE AL R A
Vi Tl A Ao 4R Ak ) T A 1 A T A2 Ry SR E
T -1a(PGCla) ik . U 5 1 K Fn Al 3k 5 U5
2 F B (0 B S R Ay R R AAE R K 25 5, &
BT | SRR 1 3R T 25 10y B AR s AR A AL

FH 2 4 0] 1, SR A5 007 A 9 B S 43 1 O~y
EIE R NHET O R > SRR >F A . iR
T, 4 WK 25 A RS B T R A Ol 1B AR
DU ZE0, I oo 25 B I A AR SR 04 B0 AR
X i I M 1) 0 1 B8 ) HE A A e 1- SR L
RS (T )>Z MR (20 Rt Mty
A 0 B AR ) 0 ) oo~ 25 0 T I I O R AT T SR
RT3 1 FE 1 A 0 B A U 00 ) oo~ 4 W Y S
PEg . Ik, St AR AR YR R 4 1 MCT
B AP ) oo~ A OB B TR MG B A R B
Bz 0 MCT AR, B2 1 400 4] oo - 77 285 0 5 I %) 0% 3¢
o AN SCR I MCIL, CT R 2 250 56 Bk ok X 38 15 24+
AN TR BB AL 25 R0AFAE 25 5 W) B Rl e AT TR &R LA
MCI.CI 5 “ 52007 #H JC R 25 16 1 Mo v L 5 52 M7
TN Z 7 O AT B E , J5 S0 38 B Y SE R A0
S0 AR F VR 2 M A TR AL S A ) 2 BRI
204 b 5 MCLRFE B AH G, I 45 & A R 25 (2
Tk 2 7 6 SR 2 b Ak 2 B oy 2E AT PR T 43 A5 A
G, A TR ) U S 8 v 24 1 ) I e
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