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[ Abstract | Objective: To study on the molecular mechanism of anti-platelet aggregation and anti-
thrombosis of Sparganii Rhizoma. Method: Based on the data information and analysis functions of traditional
Chinese medicine ( TCM ) database, TCM composition database and target database in TCM platform for

integration of pharmacology, information of chemical compositions in Sparganii Rhizoma was retrieved, interaction
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network between potential targets of Sparganii Rhizoma and disease targets was built, and the key targets were
enriched and calculated, the gene functions and pathways were analyzed, multidimensional relationship network of
" herbal medicines-chemical components-key targets-key pathways" was built. Result: Active ingredients of
Sparganii Rhizoma mainly included flavonoids and phenolic acids, such as mountain kaempferol, sanleng acid,
linoleic acid, etc. Anti-thrombosis involved 202 key targets, including protein kinase C§ ( PRKCD), glucose
kinase (GCK), (PRKAA2), adenosine ribonucleotide activated protein kinase a-2 catalytic subunit, etc; and
it was related to the endocrine system, circulatory system, neurodegenerative diseases and other related biological
processes and signal pathways. Anti-platelet aggregation involved 136 key targets, including PRKCD, cytochrome
C oxidase protein 7C ( COX7C), GCK, etc; and it was involved in Parkinson’s disease, circulatory system,
neurodegenerative diseases and other related biological processes and signal pathways. Conclusion: Sparganii
Rhizoma regulates vascular endothelial cell adhesion molecule expression and platelet mitochondrial function

mediated apoptosis of platelets mainly through regulating neurotransmitter activity in the central nervous system, in

order to exert antithrombotic effect and anti-platelet aggregation effect.
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Table 1 Functional information of candidate targets of Sparganii Rhizoma
D Ui H FEHEBH /A P

G0:1902600 A B F % 153 i (hydrogen ion transmembrane transport ) 20 5.65x10 "%
G0:0031418 UK 1ML 2 45 45 ( L-ascorbic acid binding) 14 5.68 x10 %
GO:0004129 A0 0 {5, 2 -C S AK g 15 P (cytochrome-C oxidase activity) 13 2.01 x10°"
G0:0006123 2 A 15, 0 I (5 2 C %% 7% Y9 % (mitochondrial electron transport , cytochrome-C to oxygen) 11 1.70 x10 ~'®
G0:0055114 A AL 5 33 #2 (oxidation-reduction process) 33 5.07 x10°'®
GO : 0005506 BB T 454 (dron ion binding) 18 1.19 x10°1'¢
G0:0006122 Lo A HL AL Bk 2 5 40 g 9 % C ( mitochondrial electron transport, ubiquinol to cytochrome-C) 9 8.23 x10°1'¢
G0:0005743 28 7 1 P4 i ( mitochondrial inner membrane ) 25 1.69 x10 '
GO:0008121 12 -0 M 6, 2 -C 38 JR G 4 (ubiquinol-cytochrome-C reductase activity) 7 3.12x10° 1
GO :0006091 AR 85 4 A1 BE B AE G ( generation of precursor metabolites and energy) 10 1.60 x 10 ~!!
G0:0005750 2R i R W 1% £ 52 4 9 11 ( mitochondrial respiratory chain complex Il ) 6 2.69 x10 "
G0:0005739 2R A& (mitochondrion ) 35 1.69 x10 10
G0O:0070062 Jf2 AMA (extracellular exosome) 55 2.70 x10~1°
G0 :0009060 A F I (aerobic respiration) 7 3.55x107°
GO : 0044245 £ W51 4k ( polysaccharide digestion) 4 4.87 x10°°
G0:0042493 251 I )i ( response to drug) 16 1.59 x10 ~®
G0:0018401 peptidyl-proline hydroxylation to 4-hydroxy-L-proline 4 2.42x107%
GO0:0045277 respiratory chain complex IV 4 2.42 %1078
GO:0006119 S84k W5 iR 1K (oxidative phosphorylation ) 5 4.88 x10 8
G0:0005751 mitochondrial respiratory chain complex IV 5 4.88 x10~®
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Table 2 Pathway information of candidate targets of Sparganii Rhizoma

ID I % 44 Bk R E /A P
hsa04260 O LIS 4 ( cardiac muscle contraction) 20 1.92x10°18
# & 1 & 8¢ ( circulatory system) 30 9.70 x 10~
hsa05010 [ 7R ¢ 1 R G5 ( Alzheimer’s disease) 24 1.04 x10° 1
hsa05012 1145 7% 5 ( Parkinson’s disease) 22 3.77 x10° 1
hsa00190 S k% 2 1k (oxidative phosphorylation) 21 9.93 x10°1
hsa05016 =2 L1 [ 5% ( Huntington’s disease ) 23 7.55 %10
# HE 1 {15 ( energy metabolism) 21 4.37x10° "
# 22 3B Ak 1 9K (neurodegenerative diseases) 28 5.93 x10 "2
hsa04932 A 1 A% M 1B I3 14 1T 97 [ non-alcoholic fatty liver disease( NAFLD) ] 18 1.25x10°1°
# PN 43 10 A AR i 2 95 ( endocrine and metabolic diseases ) 22 1.31x10°1"
hsa00052 2 B4R 1} ( galactose metabolism ) 7 9.14 x10
hsa04973 ik 7K £ A4 09 78 £ A1 UL ( carbohydrate digestion and absorption ) 8 1.04 x10 ¢
# g J5 8 5 (lipid metabolism ) 21 2.35%x10°°
# M1k & 4t ( digestive system ) 20 1.36 x10 ~°
hsa04913 B9 8 2% [ 5 4E i (ovarian steroidogenesis) 7 2.99 x10 73
hsa00500 VEK 5 FEBEAC ] (starch and sucrose metabolism) 7 5.56 x10°
hsa00140 85 K 3 & A= W) 4 Bl (steroid hormone biosynthesis) 7 6.25 x10°°
hsa04750 HRAEA TR K B B A2 K B A7 (TRP) 8 38 /9 3 75 (inflammatory mediator regulation of transient 9 6.28 x 10~

receptor potential channels)
hsa04978 B JF W Y& ( mineral absorption) 6 2.71 x10°*
hsa04270 M55 -3 WL 5 ( vascular smooth muscle contraction) 9 2.95%x10°*
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Fig.1 Hub interactional network between putative drug targets of

Sparganii Rhizoma for thrombosis
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Fig.2 Hub interactional network between putative drug targets of

Sparganii Rhizoma for platelet aggregation
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Table 3 Functional analysis of key targets of Sparganii Rhizoma for thrombosis

D Himes&H SREH/ A P
GO:0042493  response to drug 30 9.51 x10°%
GO:0008134 %% 5 F 4% 4 (transcription factor binding) 28 1.67x10°"
G0:0005739  mitochondrion 52 3.70 x10°'®
GO :0045944 M RNA R4 I i3 30 1 5% 5569 1F P8 2 ( positive regulation of transcription from RNA polymerase 45 8.78 x10° '8

II promoter)
G0:0005743  mitochondrial inner membrane 31 1.79 x10 Y7
G0O:0045893 T S0 1E [ P85, DNA #5 4 ( positive regulation of transcription , DNA-templated ) 31 1.74 x10° 1
GO0:0043066 171 445 98 7= 4 F ( negative regulation of apoptotic process) 29 4.43 x10°"
G0:0005654  #%Jii (nucleoplasm ) 72 1.84 x10 "
GO:0043209  #fE#S (myelin sheath) 18 2.28 x10
GO:0005829 4l if i ( cytosol ) 79 2.74x10° "
G0:1902600  hydrogen ion transmembrane transport 13 2.81x10°"
GO: 0007165 % 54k 5 (signal transduction) 40 1.71 x10 "2
GO:0004672 & [0 % ¥ (protein kinase activity) 18 4.39x10°"2
GO:0005524  ATP %54 (ATP binding) 47 7.26 x10 "2
G0:0032403 [ iE G456 (protein complex binding) 19 7.41 x10° "
GO : 0006954 PE W% (inflammatory response ) 23 1.06 x10 "
GO: 0006754  ATP A= 44 it 7 (ATP biosynthetic process) 9 1.21 x10 1
G0:0031625 12 %4 % BB 45 4 (ubiquitin protein ligase binding) 20 1.43 x10 "
G0:0006123 mitochondrial electron transport, cytochrome-C to oxygen 8 1.60 x 10 -
GO:0006468 7 [ JFi i i2 fL ( protein phosphorylation ) 25 1.85 x10 !
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Table 4 Functional analysis of key targets of Sparganii Rhizoma for platelet aggregation

D e H SR B H/ A P
G0:0005743 mitochondrial inner membrane 29 1.42 x10 %
G0 :1902600 hydrogen ion transmembrane transport 13 1.51x10°"
G0:0005739 mitochondrion 38 5.83 x10"
G0 :0042493 response to drug 21 1.44 x10 "
G0:0006123 mitochondrial electron transport, cytochrome-C to oxygen 8 6.29 x10 "~
GO0 :0004129 cytochrome-C oxidase activity 9 8.79 x10° "
GO:0006091 generation of precursor metabolites and energy 9 1.02x10°1°
GO0 :0043209 myelin sheath 12 6.15x10°"
GO:0006754 ATP biosynthetic process 7 1.09 x10~°
GO: 0032403 protein complex binding 14 1.32x107°
G0:0034199 BT RS A WG P (activation of protein kinase A activity) 6 1.35x10°°
G0:0003091 1 7K #4 75 (renal water homeostasis) 7 1.81x107°
GO :0042776 SRk ATP 4 R4 i 712 1 (mitochondrial ATP synthesis coupled proton transport) 6 2.93x10°°
G0:0005753 2 1R R T 5645 ATP 4 B & 4 & (mitochondrial proton-transporting ATP synthase complex) 6 5.80 x10~°
GO:0005829 cytosol 52 6.29 x10°
G0:0032869 Ji I 25 ) 5K 1Y 40 B 52 v ( cellular response to insulin stimulus) 9 6.80 x10?
GO: 0046933 BT iE ATP 4 i 6 1% ¥k . 77 % #1 # ( proton-transporting ATP synthase activity, rotational 5 2.09 x 108

mechanism)
GO : 0022857 15 8 55 32 7R |9 9% 1k (transmembrane transporter activity) 6 2.39x10°%
G0:0020037 1fiL £ 2 4% 4 ( heme binding) 10 3.10 x10 ~®
G0:0007189 R R PR AL il 305 G2 1 {8 K SZ K {5 5 il % (adenylate cyclase-activating G-protein coupled 7 3.94x10"%
receptor signaling pathway)
x5 ZHENNBRERXERESENERER
Table 5 Pathway analysis of key targets of Sparganii Rhizoma for thrombosis
ID i 44 B LLYSE s §E Ve P
# 43 2 4t (endocrine system ) 67 3.82 x10 %
# neurodegenerative diseases 44 3.28x107°"
hsa05016 Huntington’s disease 33 4.95%x10°"
hsa05161 Z B F 45 (hepatitis B) 28 5.67 x10°"
# circulatory system 36 1.20 x 10~
hsa05012 Parkinson’s disease 27 3.27x10°1°
# endocrine and metabolic diseases 33 1.61 x10~
# A A K 56T (cell growth and death) 37 1.89 101
hsa05169 EB %% # J& ¢ ( Epstein-Barr virus infection) 30 6.13 x10°1
hsa05215 B %) 1 85 ( prostate cancer) 21 7.28 x10°1
hsa04915 e 38 2 {5 5 18 B (estrogen signaling pathway) 22 7.74 x10° 1
hsa04932 NAFLD 26 1.25x10° "
hsa04919 F PR it 9 22 % 2 3 % ( thyroid hormone signaling pathway) 23 3.60 x 10~
hsa04921 i 77 22 (% 5 3 %% (oxytocin signaling pathway) 25 3.67x10° 1
hsa04062 #4k R T3 23 % ( chemokine signaling pathway) 27 4.23x10° 13
# signal transduction 83 5.16 x 10~
hsa05200 Jiti KiE 38 B% ( pathways in cancer) 35 6.78 x 10~ "
hsa05010 Alzheimer’s disease 25 1.33 x10~
hsa04912 2 5 8 22 R 22 (% 5 W B ( GnRH signaling pathway) 19 1.98 x 10~
hsa05203 995 B FOE ML (viral carcinogenesis) 27 3.49 x10 12
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Table 6 Pathway analysis of key targets of Sparganii Rhizoma for platelet aggregation
ID i 4 P R H /A P

hsa05012 Parkinson’s disease 28 8.14 x10 %
# circulatory system 32 2.33x10 '8
# neurodegenerative diseases 35 1.34 x10 "
hsa05016 Huntington’s disease 25 1.32x10°"7
hsa00190 oxidative phosphorylation 22 1.33 x10°"7
hsa05010 Alzheimer’s disease 24 1.87 x10°"
# endocrine and metabolic diseases 27 8.57x10°"
# energy metabolism 22 7.19 x10 "
hsa04932 NAFLD 21 2.25x107"
# endocrine system 42 3.04x10° "
hsa04912 GnRH signaling pathway 16 6.07 x10 "2
hsa04260 cardiac muscle contraction 15 6.31 x10 "
hsa04919 thyroid hormone signaling pathway 16 3.43x10° "
# #1452 55 (nervous system ) 30 1.41 x10°
hsa04915 estrogen signaling pathway 14 2.73 x107°
hsa04270 vascular smooth muscle contraction 15 4.03x10°
# cell growth and death 23 4.32x107°
hsa05161 hepatitis B 16 7.31 x107°
hsa04913 ovarian steroidogenesis 10 2.04x10°*
hsa05203 viral carcinogenesis 18 2.93x10°*
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