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Mechanism of Action of Trichosanthis Fructus-Allii Macrostemonis Bulbus Herb Pairs

Against Hyperlipidemia Based on Network Pharmacology

ZHONG Hua, QIU Jing-wen, WU Hong-fei’, XU He, ZHANG Peng, XUE Cheng-jiao, JIA Peng-cheng
(School of Pharmacy, Anhui University of Chinese Medicine, Hefei 230000, China)

[ Abstract] Objective: Based on the hyperlipidemia rat model and network pharmacology technology,
the mechanism of action of Trichosanthis Fructus-Allii Macrostemonis Bulbus herb pairs against hyperlipidemia
was analyzed. Method: The levels of blood lipids and inflammatory factors were measured through prophylactic
administration of low, medium and high-dose Trichosanthis Fructus-Allii Macrostemonis Bulbus herb pairs in

hyperlipidemia rats. The active ingredients of Trichosanthis Fructus-Allii Macrostemonis Bulbus herb pairs were
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screened out through Traditional Chinese Medicine System Pharmacology Database and Analysis Platform
(TCMSP) and text mining. The targets of active ingredients screened through the Swiss Target Prediction,
Similarity ensemble approach (SEA) , DrugBank database. The disease targets were collected through
Therapeutic Target Database (TTD), Online Mendelian Inheritance in Man (OMIM ), DrugBank, DisGeNET
database. The targets of active ingredients and disease target were integrated, and screened through topological
parameters to gain the main candidate targets of Trichosanthis Fructus-Allii Macrostemonis Bulbus herb pairs
against hyperlipidemia. The Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis
and the gene ontology (GO) functional enrichment analysis were conducted through ClueGO and Database for
Annotation, Visualization and Integrated Discovery (DAVID), respectively. The traditional Chinese medicine-
chemical ingredient-target network model, and the target-pathway network model were constructed through
Cytoscape, and their crosstalk target and signal pathway were analyzed. Result: Animal experiments showed
that the prophylactic administration of Trichosanthis Fructus-Allii Macrostemonis Bulbus herb pairs significantly
reduced the levels of total cholesterol (TC), triglycerides (TG) , low-density lipoprotein cholesterol (LDL-C)
in serum of rats with hyperlipidemia, increased high-density lipoprotein (HDL-C) levels, and inhibited the
expressions of interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-a). According to the findings, 27 active
ingredients, such as mandenol, diosmetin and « -spinasterol, might be the main active ingredients of
Trichosanthis Fructus-Allii Macrostemonis Bulbus herb pairs, 16 crosstalk targets and 10 signal pathways might
be the main therapeutic targets and pathways, main targeting apolipoprotein A1 (APOA1) , apolipoprotein A2
(APOA2), apolipoprotein C3 (APOC3), lipoprotein lipase (LPL), low-density lipoprotein receptor (LDLR)
and other crosstalk targets affected cholesterol metabolism, bile secretion, peroxisome proliferator activated
receptor (PPAR) signaling pathway in regulating the lipid level, targeting tumor necrosis factor (TNF), IL-6,
interleukin-18 (IL-1B), mitogen-activated protein kinase 1 (MAPK1), C-C motif chemokine 2 (CCL2) and
other crosstalk targets affected tumor necrosis factor (TNF) signaling pathway, Toll-like receptor signaling
pathway, interleukin-17 (IL-17) signaling pathway, and hypoxia inducible factor (HIF) signaling pathway in
regulating the inflammatory factor level. The DAVID database for GO enrichment analysis showed that the
hyperlipidemia was treated mainly through biological processes, such as inflammation, lipid localization,
storage and lipid metabolism. Conclusion: These findings can predict the mechanism of action of Trichosanthis
Fructus-Allii Macrostemonis Bulbus herb pairs against hyperlipidemia, and provide a theoretical basis for the
material basis and clinical application of Trichosanthis Fructus-Allii Macrostemonis Bulbus herb pairs.

[Key words] Trichosanthis Fructus-Allii Macrostemonis Bulbus herb pairs; hyperlipidemia; blood

lipid level; inflammatory factor; network pharmacology
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Table 1 Effect of Trichosanthis Fructus-Allii Macrostemonis Bulbus herb pairs on serum lipids in hyperlipidemia rats(x+s,n=6) mol-mL"!

21 5 H /g kg! TC TG LDL-C HDL-C

EH - 1.97+0.24 0.61+0.08 0.62+0.06 0.75+0.05
A - 22.48+4.092 0.84+0.032 1.79+0.19? 0.4240.05%
JNE -3 1 1 14.22+2.839 0.79+0.03% 1.39£0.12% 0.59+0.069
2 13.74+1.78% 0.68+0.04 1.27+0.04% 0.72:£0.04%
4 13.34+3.31% 0.67+0.05% 0.88+0.08% 0.74+0.03%

TE: 5 IE R HLEL Y P<0.05,2P<0.01; S L P P<0.05,9P<0.01(FK 2[F)
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F2 MEFAHWNMNZEXRMEPIL-6, TNF-aZEMZ I
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Table 2  Effect of Trichosanthis Fructus-Allii Macrostemonis

Bulbus herb pairs on IL-6, TNF-« in serum of hyperlipidemia rats

(X+s,n=6) g L7
45 /g kg IL-6 TNF-a

B - 9.73+0.38 8.79+0.29
AL - 28.28+0.952  36.09+1.45Y
JNE -3 1 23.55+0.33%  27.04+1.52%

2 16.38+1.06Y  20.59+1.82%

4 10.88+0.44%  17.25+0.80%
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W3,

2.4 U5 OO VE RS SR T R 27 A5 1 )
B9 SMILES {5 & 43 7l il i Swiss Target Prediction,
SEA Fil Drugbank £ 45 2 3545 17 382 1> K% - 12}
XoF 3 PR R A B RR TRLAE L, 43 il AR & iR
(597) A AR R (492), - HBE(1 731) BT

+ 157 -



4526 %45 18 1] FEXEAFIFERE Vol. 26,No. 18
202049 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2020
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Table 3 Active ingredients of Trichosanthis Fructus-Allii Macrostemonis Bulbus herb pairs from TCMSP database
MOL ID P LA 0B/% DL RS
R4 ' F U

MOLO001494 Vil [i% £, i (mandenol)

MOL002881 I A Z (diosmetin)

MOL004355 -3 3% £ i (spinasterol )

MOL005530 ¥ 3k5¢ 4 # (hydroxygenkwanin)

MOL006756 24a/R-T3 5 -7 4 i ( schottenol )

MOL007165 10a-ifj % — I (10a-cucurbita-5 , 24-diene-3 3-ol)
MOLO007171  5-2% %A% #1f — % ( 5-dehydrokarounidiol )
MOL007172 7 %A% & KG 1~ . ( 7-oxo-dihydrokaro-unidiol )
MOL007175 A #%i§ — F-3-2& H iz fig (karounidiol 3-0-benzoate)
MOL007179 2 £ B (linolenic acid ethyl ester)

MOLO007180 44 2 E(vitamin-E)

MOLO001973  B-% {§i B & MR T ( sitosteryl acetate)

MOL002341 #& } 3 (hesperetin)

MOL000332 7 &7 Jik i% JliZ (n-coumaroyltyramine )

MOL000358 B-%+ fif i ( beta-sitosterol )

MOL004328 il j # (naringenin)

42.00 0.19 JR3E
31.14 027 JRE
4298 0.76 JR#%
36.47 027 JR3E
3742 0.75 JR#
44.02 0.74 JR#%
3023 0.77 JR3E
36.85 0.75 JR#
4399 0.50 JRE
46.10 020 JR3E
3229 0.70 JK#
40.39 0.85 FEM
7031 027 FEA
85.63 0.20 ZFEM
36.91 0.75 #EA

5929 021 #EE

MOL000483  N-JIii =X -] & ik 1% 142 [ ( Z)-3-( 4-hydroxy-3-methoxy-phenyl)-N-[2-( 4-hydroxyphenyl)ethyl]acrylamide] 11835 026 #EM

MOLO000631 7 &2 [ & f% ( coumaroyltyramine)
MOL007640 % [ 1 E(macrostemonoside e_qt)
MOLO007650 Hi%1 i A, (PGA)

MOL007651 i3I % & B, (prostaglandin B,)
MOL000098 fii iz % ( quercetin)

MOL007636 #i F4H A(macrostemonoside A)

MOLO007174
5-trihydroxy-6-(hydroxymethyl)

MOL007186 #§i#%{ " — & (karounidiol)

MOLO007181 JK#E 2 (punicic acid)

112.90 020
3526 0.87 FEM
4398 025 FEH
4021 025 #EH
46.43 028 FE[

9.09 0.05 Z#EM

B K% -7-0-B-D-H & M 1T ( 5-hydroxy-2-( 3-hydroxy-4-methoxyphenyl)-7-[(2S,3R ,4S,5S,6R)-3,4, 28.08 0.82 K

#
2626 0.77 JR#%

4490 0.15 JR3*%

L2 (543),24a/R-5 8 -7 Kl (1 730) , 10a-F 5 —
Wi (628) , 5- L A AG Bl 2 (653) , 7 AAR AN
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JRR 2. T (638) , 4= R E(717), B-4+ 5 B £ R 1§
(458) , 18 2 % (506) , 7 W BK & fi (140) , B-4% £ B
(498) , i1 Fz 2% (446) , N-JIit =X - b 98 /5 6% e (594) , 7
BER R (518) 7 I E(485) Wi SR A, (458),
HIFN AR % B, (518) 4 B2 22 (489) , 3 111 A (1 447),
KR FK -7-0-B-D- i % B 1 (701) , K B 7 — i
(492) , JRFE R (455) TR K (140) . = HHE R
IR ARAT 2 563 A TN -2 1 245 X6F 1 4 B 4 17 8 i [A]

=
H .o o
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®4 BEMENEXESR
Table 4 Related targets for hyperlipidemia

Bt e P

TTD CETP

DrugBank HCAR2, HCAR3, QPRT, NNMT, PPARA, PCSK9, SLC6A2, SLC6A4, SLC6A3, MAOA, MAOB, NPY, HMGCR, GHRHR,
SOAT1,NPCILI1

OMIM APOE, TXNIP,APOAS,USF1,CD36,SREBF1, ADIPOQ,APOC1,APOC2,CXCL2,CCL3,CETP, TNFRSFIB,ALOX5,CCR2,
SCAP,CLOCK,INSIG1,NMU,LYPLA1,RALBP1,JAK3,GPIBA,LDLR,INSIG2,PPARGCIB,SH2B,HCAR2,SEC61A1,TLRS,
KDM3A,HSD11B1,LEPR,SELP,CYP24A1,LEP,ADDI1,ALB,APOC3,LRP6,LMNA,PCSK9,NPCIL1,GPIHBP1,NR1H4
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PLXNAI1,EPHB2,SDC2,CYP7A1,CYP3A51P,CYP2D6,CYP2C9,SOD2,SREBF1,SREBF2,CYP2C19,TLR2,CPE,TRH,UCPI1,
CP, VEGFA, CYP27A1,CCL5,BCHE, DEFA3, PPBP, PRHI1, PRH2, MAPK1,PTH,PTGS1,PTPRA,DECRI1,ACE,REN,RPL10,
SAA1,SAA3P,CCL2,VLDLR
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Table 5 Topological eigenvalues of main candidate target

JEL A 1B (MAPK ) 90 56 34016, 78 1 IR B {5
U IE T GO R K S B9 D RE L A Y AAE X
o UL 2,

He[H 44 Ly LR B B
IL-6 21 Jifd 4 % -6 (interleukin-6) 55 0.023 570 0.611 570
PPARG ok S Ak W A 338 5 ) 4T 52 AR y( peroxisome proliferator-activated receptor gamma) 42 0.014 853  0.578 125
CRP C J 1. # H ( c-reactive protein) 48 0.014 680 0.589 641
C3 FMA C3(complement ¢3) 50 0.011904 0.596 774
LDLR {8 %5 ) I 2K 11 32 14 (low-density lipoprotein receptor) 41 0.011 898 0.571 429

CCL2 C-C L7 #a 1k [H 7 L A& 2( c-¢ motif chemokine 2)
VEGFA

SERPINE1 £ % Bl J5 3805 ¥4 1 77 1 (plasminogen activator inhibitor 1)

F2 BE I K F 11 ( prothrombin )

L% P 2 A K 7 A (vascular endothelial growth factor A)

43 0.011 183 0.575 875

36 0.010912  0.564 886

44 0.010 851  0.582 677

41 0.010 649 0.571 429
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SR 4 0 4 IR N R
PPBP 1./ 2R H (platelet basic protein) 46 0.010 429  0.589 641
APOC3 #JI§ 8 11 C3(apolipoprotein C3) 44 0.010 083  0.582 677
CCR5 C-C 7 #a 1k H 752 14 5(c-c chemokine receptor type 5) 41 0.010 029 0.578 125
ALB 1% 1 (serum albumin) 40 0.008 098 0.571 429
APOC2 #5158 1 C2(apolipoprotein C2) 39 0.008 042 0.562 738
CCR2 C-C 7 #a 1k H T 52 14 2(c-c chemokine receptor type 2) 37 0.007 565  0.560 606
PPARA o S A W A 358 5 4 BTG 2 AR a( peroxisome proliferator-activated receptor alpha) 36 0.007 478  0.564 886
CYP27A1  #iff 53R P450 Z %l 5t 27A1(sterol 26-hydroxylase) 16 0.007 366  0.524 823
TNF Jih 9% IR FE [H ¥ (tumor necrosis factor) 35 0.007 257  0.564 886
NPCIL1  NPCI#:2 ifg Py i [ B 4% 32 22 1 (niemann-pick c1-like protein 1) 28 0.006937 0.534 296
F5 BE 1L K T V(coagulation factor V') 43 0.006 857 0.580 392

HSPG2 iR 2. ik I 2 25 11 B B 2(basement membrane-specific heparan sulfate proteoglycan core protein) 36 0.006 691  0.564 886

NOS3 — & AL A A % 3 (nitric oxide synthase) 20 0.006 277 0.532 374
CCL5 C-C 3P #a 1k A T B4 5( c-c motif chemokine 5) 39 0.006 060  0.567 050
SERPINC1 4t #E Ifil # I (antithrombin-1Il ) 39 0.006 056 0.562 738
LYZ I W i (lysozyme C) 32 0.005 884  0.554 307
YWHAZ 2R 3-20 i 40t /€0 2 R S-S0 I AU B 0 25 1 zeta(14-3-3 protein zeta/delta) 28 0.005698 0.538 182
SOATI1 {5 B O-ik 2L 7% A5 1§ 1(sterol O-acyltransferase 1) 27 0.005 633 0.546 125
SLCO1BI1 T AR A WLEA B 7 % s 25 1 % 2 8 51 1B 1(solute carrier organic anion transporter family 28 0.005 442  0.538 182
member 1B1)
APOE #I5 7 11 E(apolipoprotein E) 36 0.005 041  0.564 886
CYP2C19 4}l 4 % P450 F ik i 51 2C19( cytochrome P450 2C19) 22 0.004 623 0.528 571
HMGCR  3-F23-3-H1 3 1% — B4l i A 38 JR il ( 3-hydroxy-3-methylglutaryl-coenzyme A reductase) 15 0.004 587 0.517 483
PLG 21 %5 1 ) (plasminogen ) 31 0.003 855  0.552 239
CCL3 C-C %&J7 ¥4 k ] 7 i 14 3(c-¢ motif chemokine 3) 32 0.003 827  0.552239
MAPK1 22 ZJFI% AL i 2 1 3 1 (mitogen-activated protein kinase 1) 24 0.003 560 0.540 146
NRI1H4 JIE H W2 3 14 (bile acid receptor) 19 0.003 535 0.522 968
APOAI & % A Al (apolipoprotein A1) 34 0.003351 0.558491
LPL JI& 2K 11 )15 3 B (lipoprotein lipase) 22 0.003245 0.532374
DECR1 2,4- L4l Bl A 18 5B 1(2,4-dienoyl-CoA reductase) 25 0.003 230 0.538 182
CYP2CY9 Ui 53R P450 Z % 5t 2C9( cytochrome P450 2C9) 22 0.002793 0.536232
SELP P %t % (p-selectin) 16 0.002 745 0.521 127
ALOXS A6 VU R S5-I %A i (arachidonate 5-lipoxygenase ) 18 0.002 678 0.519 298
CNR1 K JFE 2% A2 1K 1(cannabinoid receptor 1) 19 0.002 629  0.528 571
ESRRA MHE 8 25 M % 32 fR a( estrogen-related receptor a) 17 0.001 996 0.524 823
TLR2 Toll K£5Z 14 2( toll-like receptor 2) 20 0.001 938 0.532 374
MMP3 3 T 4> 8 2K (A ¥ 3 (stromelysin-1) 15 0.001 833 0.517 483
APOA2 #1871 A2(apolipoprotein A2) 29 0.001 753 0.548 148
PONI1 X S W BiE F 1( serum paraoxonase/arylesterase 1) 20 0.001 740  0.530 466
IL-1B £ 4 il £ % -1 B(interleukin 1 beta) 21 0.001 706  0.526 690
SREBF1  [& i 45 Jo /4 45 A 1 5% 1 F 1 (sterol regulatory element-binding protein 1) 17 0.001 565 0.521 127
PCSK9 JEU AR 5 Ak I A B FT 2R 18/ kexin 9 7% (proprotein convertase subtilisin/kexin type 9) 23 0.001 426  0.534 296
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Fig. 1 PPI network of Trichosanthis Fructus-Allii Macrostemonis Bulbus herb pairs in treatig potential targets of hyperlipidemia
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