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Status of Construction of TCM Network Pharmacology Databases and
Potential Application of TCMSP to Korean Traditional Medicine
- mainly with Sasang—related Herbs

Sang Moon Hwang, Jongmin Beck, Su Yeon Suh, Young Kyu Kwon*
Division of Longevity and Biofunctional Medicine, School of Korean Medicine, Pusan National University

The purpose of this study was is to understand how the network pharmacology databases of traditional medicine
in China are established and provide suggestion for successful implementation in Traditional Korean Medicine. We
searched for network-pharmacology-related TCM Databases provided on the internet, and analysed their contents.
Then, we compared herbs related to Sasang with herbs of the TCM Databases. We chose 8
network-pharmacology-related TCM Databases. They shared information about compounds, herbs, formulae, drugs,
targets and diseases, and provided interaction networks between these components. In comparison with herbs related
to Sasang, TCMSP Database did not have information about 99 herbs in total, and 25 herbs included in major Sasang
formulae. The implications and recommendations for Traditional Korean Medicine researches were discussed. Based on
the results of this primary study, more related studies should be carried out in the future.

keywords : Network pharmacology, Systems biology, TCMSP, TCM, Traditional Korean medicine, Sasang Medicine
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Table 1. Public databases and resources related to TCM network pharmacology®

Category Name

Description Web

TCM-ID9) (Traditional Chinese
Medicine Information Database) ingredients

B 10)
TCM Database@Taiwan TCM ingredients

Contains 1197 formulae, 1098 medicinal herbs and 9852 herbal

Contains more than 20000 pure compounds isolated from 453

http://tcm.cz3.nus.edu.sg/group/tcm-id

http://tcm.cmu.edu.tw

11) Provides association among TCM and genes, diseases, TCM effects . .
Herb related TCMGeneDIT and TCM ingredients through text-mining http://tcmlifescience.ntu.edu.tw
databases CHMIS-C*? Contains 203 cancer-related molecular targets, 527 anticancer
(Comprehensive Herbal Medicine herbal formulations, 937 individual ingredients and 9366 http://sw16.im.med.umich.edu/chmis-c
Information System for Cancer) phytochemicals
TCMID® Contains 47000 prescriptions, 8159 herbs, 25210 compounds, 6828
(Traditional Chinese Medicines drugs, 3791 diseases and 17521 related targets collected from  http://www.megabionet.org/tcmid
Integrated Database) different resources and through text-mining
HPRD* Human protein-protein interaction data manually extracted from .
(Human Protein Reference Database) the literature http://hprd.org
. MINT®) Focuses on experimentally verified protein-protein interactions in P L
Bl%rgt?lllzcrtl,(llar (Molecular Interaction database) scientific literature http://mint bio.uniroma2.it/mint
resources  STRING'® A database of known and predicted protein interactions derived

(only shows (Search Tool for the Retrieval of
protein-protein Interacting Genes/Proteins)

from four sources: Genomic Context, High-throughput
Experiments, Coexpression and Previous Knowledge

http://string-db.org

interaction DIPY)
databases) (Database of Interacting Proteins) Experimental protein-protein interaction data http://dip.doe-mbi.ucla.edu
BioGRID™ IcrLtreagtirg;esef?c:g[tseln-protem interaction data through comprehensive http://thebiogrid.org/
OMIM*® . L .
" ’ . . A comprehensive, authoritative compendium of human genes and . )
f\(/l):rtl)ne Mendelian Inheritance in genetic phenotypes http://www.omim.org
P:Z?\%{Ee UMLS? C_ontain:s more than 2 million names for 900_000 concepts from .
resources  (Unified Medical Language System) ?é%rgee;jtlscal vocabularies, and 12 million relations among these  http://www.nIm.nih.gov/research/umls
HPO? Uses information from OMIM and the medical literature and http://www.human-phenotype-ontology.
(Human Phenotype Ontology) contains approximately 10000 terms org
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Table 10] EAE Clo|g#|o]AE Z3Fsto], F=a CfjgHoA
TCM dlolgjdo]A7t Ty 2FEL Yt} o] &, FTo] +&
Ejo] TCM YEYI 3t o] AY &8 7hs37t gojgdo]a
2= TCM-ID, TCM  Database@Taiwan, TCMGeneDIT,
CHMIS-C, TCMID, TCMSP, Chem-TCM, HIT?} Zo] & 8719 o]
oEHlo]lAE 5 4 Yidl, olSe A7 cleke 24 Ao
oia} jL1&E|o] 9t Table 2) TCM-ID, TCM Database@Taiwand}
Zol o2 9 7o Hgt Atz E FHALR AlFst= dloHyo]
A7F 9= HIH, TCMGeneDIT, CHMIS-C, TCMID, TCMSP,
Chem-TCM, HIT¢} Zo] o2 9 & T ozt =&, Y9
A dishA SEAQA FRE AFohe ClolEHo|AE At
o 52 FAHoz AmydW, 200549 &Y TCM-ID
(Traditional Chinese Medicine Information Database):= 1197
70 Aat 1098709] kg oFE P 9852719 s =teta gle
4 HEx ®8 Aolo] #FAE Ut Ax g TCM
Database@Taiwan2 4537]9] TCM AEoA Ea]= 2000079
oe Rl it Uge AL gon ok Hrol o A
5t FE S AT vy QR Bg oFE-pA 7Ho] AuL A
g0l Al %n 1 ¥ 54 U 2D, 3D F& Y59 Y
2 A2, 2008 159 TCMGeneDIT: TCMit S&A}, A
¥, TCMo} &3t U oFg HRo] Beto] GAE-vlolde F3t 4
HAAES Agstor. 20059 FEE CHMIS-CE: 203719 ¢ #
A A3 527709 ¥ 4E AAE, 2 937719 JE
Heat 9366709 A2 A sheeo] it ARE L oo,
201340] AAHE TCMIDE TRt @) axet AE-Tto] Y 53]
218 47000719] Ay, 8159709 o2 (Herbs), 25210709 A%,
6828719] °K(Drugs), 37917}9] AWa} 1752179 = BRSO
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Table 2. Summary and comparison of TCM network pharmacology DBs
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Formulae Herbs Compounds Drug Target Disease 7|El/H| 2

TCM-ID? o 0 0

TCM Database@Taiwan'® 0 0 NEEO| AN, X
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CHMIS-C*? o 0 0 o 0 o

TCMIDY 0 0 0 0 0 0 HEY3 M H2
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Fig. 2. Workflow of the general TCMSP based research.
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Table 3. Comparison between Sasang herbs and TCMSP DB

Total amount of Sasang Herbs Main Sasang Formulae

Sasang Herbs in TCMSP  Herbs in major Herbs not in
Herbs DB (499) Sasang-formulae  TCMSP DB
SE type 83 66 46 7
SY type 88 55 31 4
TE type 98 55 44 14
TY type 10 4
Total 279 180 121 25

Table 4. Sasang Herbs of main Sasang formulae which are not in
TCMID DB

Sasang herbs

TCMID name
Korean name

ELIT o) E 5 Polygonum multiflorum
Aot 85 Polygonum multiflorum
S ARAL g Crataegus pinnatifida
7 htgrlck))i) HEX]| i Psoralea corylifolia
HAMX| Ak Halloysitum Rubrum
e B Apis cerana
A= 8RN Gallus gallus domesticus
Ma BE Gypsum Fibrosum
SY type AR R Radix Rehmanniae
(4 herbs) =t Ba Talcum
AsS BEE Lonicera japonica
. Cervus nippon,
=9
e BE Cervus elaphus
20|%} hiskF Schisandra chinensis
BES 5L Ophiopogon japonicus
;A BE Polygala tenuifolia
gets BERA Arillus Longan
SES ] Holotrichia diomphalia
ol &= Prunus armeniaca
Mo IR Cortex Toonae Sinensis
TE gyps Rhinoceros unicornis,
(14 herbs) Mzt Ef Rhinoceros sondaicus,
Rhinoceros sumatrensis
Ega KERES Semen Sojae Germinatus
Yz HEA Cornu Saigae Tataricae
Moschus moschiferus,
Aret 55 Moschus berezovskii,
Moschus sifanicus
= ] Aurum
oo sepe Selenarctos thibetanus,
o s

Ursus arctos

2. APgAAo g tjgt TCMSP Hlo]Ejdo] 9] &8 7154
TCMSPe} 72 XAl AjZ&t 713}91 oFZ dlojEjHo]AF
olgt Ao A HLstr] AN F9stal ApdstE = gho)st
EQo 7]& fojgHo]AE ﬂﬂz} st= &bQlo] = g3ttt o]
gt gtojstol xpdstel SARo=2E APAAQEE & £ &M,
APIAA Qe o3t TCMSP HloJgjHjojA9] k52 A4S H|wE
oS24 TCMSPS Z+2 59J8 Ho[guo] A5 &&5to] gt9|sl o
o|gHlo| A5 MAA] uajEolof & ARFE &gt o &
31, Z=o] H|sto] ofA] n]EEt 2] gtojAo A|AE AFES It
9] &% d+9 ApEst 7Hs/dE AESHLAL SHYT
A, AR SN 2ol oFg3t TCMSP Hlo]EfH]o] A
o] okz 49979t H|wafe], §tolEt ¢iqto] TCMSPES A &517] ¢
3] TCMSPO| 712 JH ¥igo] Wagt dES &30} AV
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ol
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B39l oFE 9871, B oFE 1071 % TCMSP glo]Ejgo]A0]
A AZEL QL ok2e 77t 667, 5571, 5571, 47]oltKTable
3). AA| AMFAROISt ok% 2797] & TCMSPo| =3t oFgo] 4
£ & 180712 64.5%9] APYA|AQE oFFo| o|u] TCMSPO| ¥iYg
Elo] Qlon], 355%((997M)9 AMIAEYSE ofFo] FItE
TCMSPo] ¥tgo] Hastict.

J2jn FE9 HMYE F o Fasto, AMIAAEY F9
Ao &89 o2 TCMSPY E2 vlwdtezsn, TCMSP7t
Trgaliord AMFAIRLE g9 4 HAE AESHUCT. AMIA
Aol £ AYY 239 274, 2FU 1671, A 2470 Al
Woll AMGE = AMIAIRQS FE2 A5 4670, 2%Q 3170, Hf
=¢ 4471 o2, o] FolA TCMSP Hlo]ejgo] A0x A g
A %= oFE2 429 7/, AYQ 47), 29 1472 AHEE Y
CHTable 3). &, AMFAIRQS 79 Ayo] &&H kg 12U 5
oln] TCMSPo]| §tgdsl k22 79.3%(9670)0] B2, A4 20.6%(25
79l oFgo] F7t2 TCMSPo| dtgE]ojofgt TCMSPE &-&-5}o]
AR EY] 29 Aol tigt AARMESA &% A4t 7}
sttt
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5 2ot 9. o5 d2olEE VIECE PAE ZAu:
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