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Damp - Heat Syndrome
ZENG Qilu', SU Tai' an’, HE Zhenxiang', ZHAO Lingli’, ZHENG Ronglei’, LIU Tao’

(1. Department of Life Science and Engineering, Southwest Jiaotong University, Chengdu, Sichuan, China 6117565 2. Chongqing Taiji Group Tongjunge
Phamaceutical Co. , Ltd. , Chongqing, China 401336; 3. Department of Pharmacy and Bioengineering, Chengdu University, Chengdu, Sichuan, China  610106)
Abstract: Objective To retrospectively study the potential material basis and mechanism of Sanren Mixture in the treatment of cold
with damp — heat syndrome. Methods The active components and targets of Armeniacae Semen Amarum, Amomi Fructus Rotundus, Coicis
Semem, Talcum, Lophatheri Herba, Pinelliae Rhizoma Praeparatum cum Zingibere et Alumine, Tetrapanacis Medulla and Magnoliae Offici-
nalis were obtained through the Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform(TCMSP),then the
genes corresponding to the targets in the UniProt database were searched and the cold —related target genes in the GeneCards database
were obtained. The target protein — protein interaction(PPI) network was established through the String database. Gene ontology(GO)
functional enrichment analysis and Kyoto Encyclopedia of Genes and Genomes(KEGG) pathway enrichment analysis were performed
through the DAVID database. Components — targets network was established by the Cytoscape3.7.0,and network topology parameters were
analyzed to predict its mechanism. Analytical histogram and advanced bubble chart were made by the Prism software and Omicshare
database. Results A total of 52 active components were obtained from Sanren Mixture. A total of 38 nodes and 171 sides were ob-
tained from components — targets network, of which the core chemical compounds included quercetin, luteolin, baicalein and key targets
included tumor necrosis factor — a(TNF — ) , interleukin — 6(I1. = 6) and vascular endothelial growth factor - A(CVEGF = A). A total of 1
555 GO entries were obtained by GO functional enrichment analysis,of which 1 347 entries of biological process,73 entries of cellular
composition and 135 entries of molecular function. Top 20 signaling pathways in the KEGG enrichment analysis mainly included AGE -
RAGE pathway of diabetic complications, fluid shear stress and atherosclerosis pathway, carcinogenic pathway, malaria and so
on. Molecular docking results showed that the binding energy between baicalein and the VEGF — A receptor, (Flu A)M2, (Flu A)HA
were the lowest, which were -26.36 kJ/mol, —36.40 kJ/mol and -38.91 kJ/mol, respectively, the binding energy between luteolin
and TNF —a was the lowest, which was -37.24 kJ/mol, and the binding energy between quercetin and IL -6 was the lowest, which
was —28. 03 kJ/mol. Conclusion Sanren Mixture has many active compounds such as quercetin, luteolin and baicalein, which may act
on TNF - «,IL -6, VEGFA, (Flu A)M2,(Flu A)HA and other targets to regulate multiple signal pathways,so as to achieve the function

of intervening cold.

Key words:Sanren Mixture ;network pharmacology;molecular docking;cold with damp — heat syndrome;material basis;action targets
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Tab.1 The basic information of 52 active components in Sanren Mixture
B4 wAHD ph b OB(%) DL || ## A4 b i 0B(%) DL
F54= MOL010921 estrone 53.56 0.32( £2  MOL000258  dehydrodiisoeugenol 56.84 0.29
MOL010922  diisooctyl succinate 3L62 0.23 MOL000260 5~ [(2R,3 R) -7 - methoxy - 3 - methyl - 5 - [(E) - 65.55 0.40
MOL002211 11,14 - eicosadienoic acid 39.990.20 prop - 1 = enyl| - 2,3 - dihydrobenzofuran -2 - y1] -
MOL002372 (67,10 E,14 E,18 ) -2,6,10,15,19,23 - 33.55 0.42 1,3 - benzodioxole
hexamethyltetracosa - 2,6,10,14,18,22 - hexaene MOL000006  luteolin 36.160.25
MOLO000359 sitosterol 36.91 0.75 MOL000098  quercetin 46.43 0.28
MOL000449  stigmasterol 43.83 076 &34 MOLO0I323 sitosterol alphal 43.28 0.78
MOL005030  gondoic acid 30.70 0.20 MOL001494  mandenol 42.00 0.19
MOL000953 CLR 37.87 0.68 MOL002882 [(2R) -2,3 - dihydroxypropyl 1( Z) - octadec -9 - enoate 34,13 0.30
MOL000211  mairin §5.380.78 MOLOO8118  coixenolide 3240 0.43
MOLO00492 (+) - catechin 5483 0.24 MOLO08I2I 2 - monoolein 3423 0.29
MOLO02311  glyeyrol 90.78 0.67( £%& MOLO0175S 24 - ethylcholest - 4 - en -3 - one 36.08 0.76
MOL003410  ziziphin gt 06.95 0.62 MOL002670  cavidine 35.64 0.81
MOL004355 * spinasterol 42.98 0.76 MOL002714  baicalein 33.52 0.21
MOLO004841 licochalcone B 76.76  0.19 MOL002776  baicalin 40.120.75
MOL004903 * liquiritin 05.69 (.74 MOL000358  beta - sitosterol 36.91 0.75
MOLO004908  glabridin §3.25 0.47 MOL000519  coniferin LI 0.32
MOL005017  phaseol 78.77 0.58 MOL006936 10,13 - eicosadienoic 39.99 0.20
MOL007207  machiline 79.64  0.24 MOL006937 12,13 - epoxy - 9 - hydroxynonadeca - 7,10 - dienoic acid ~ 42.15  0.24
MOL012922 1-SPD 87.35 0.54 MOL006957 (35,6) -3 - (benzyl) -6 - (4 - hydroxybenzyl Jpiperazine -~ 46.89  0.27
EE  MOL000224 (4 E,6 F) ~1,7 - bis(3,4 - dihydroxyphenyl ) hepta - 33.06 0.31 2,5 - quinone
4,6 - dien -3 - one MOL003578  cycloartenol 38.69 0.78
MOL000228 (2 R) -7 ~hydrosy - 5 - methosy - 2 - phenylchroman -4 ~one 5523 0.20 MOL006967 beta - D - Ribofuranoside, xanthine - 9 4.7 0.21
MOL000230  pinocembrin 5756 0.20( &%  MOL008006 paryriogenin A 41.41 0.76
MOL000235 1,7 - diphenyl - 3,5 - dihydroxy - 1 - heptene 49.01 0.18 MOL008020  paryriogenin | 45.26 0.79
MOL000238 1,7 - diphenyl - 5 - hydroxy - 6 - hepten -3 - one 32.65 0.18 MOL008025  tetrapanoside B_qt 40.93 0.79
MOL000239  jaranol 50.830.29| B4 MOL003970  eucalyptol 60.62 0.32
MOL000242 7 - 0 - Methyleriodictyol 56.56 0.27 MOL003980  neohesperidin 5144 0.27
MOL000243  alpinolide peroxide 87.67 0.19
’f% N pdbqt, % 518 i vina FEAT X 45 LASS 5 B8 o0, R OO PR RTEE AR, LALLM AP FHSC & L 3D
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Fig.1 Venn diagram of intersection genes
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Fig. 2 Components — targets network of Sanren Mixture
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Fig.3 GO enrichment analysis of the targets of Sanren Mixture
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Fig. 5 Molecular docking patterns of disease —related targets with quercetin,luteolin and baicalein
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Tab.2 The binding affinity of the core compounds in Sanren Mixture and clinical therapeutic drugs with disease —related targets
IF -a IL-6 VEGE - 4 (Flu )My (Flu )4
~ R
YN 2 S e B} (AS % ) EL N , EL A . b1 , Bo# 504
¥ fixsE  PBDID fixsE  PBDID RARE  PRDID GEST AU REAE  PBDID
(k1 /ma) (K1 /mol) (k) /mal) (K /mal) (kJ/mal)
BEE qeein Gl 30225 117-39-3 RE M5 -8 EE MU <803 RE O 4KIN O -M468 ARE WRIF -6 REE BN -3
RBEE lieoln  CsloOc 286,25 491-70-3 #x W5 - RR MU -0 & WKIN -2 RAEORIF -39 RAE W -36.8
FAE baicalein  CotlaOs  270.25 491-67-8 #x W5 -dm RE AU -26.36 %% WKIN <2636 fEE IRIF 3640 ERE O IEWM -390
HeHk mhaiin  GHNOs 24420 36791-04-5 #x W5 =678 RX AL -84 &% WKIN <276 RAE RIF -0 RAE O -26.%6
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S 3% STk oo MR AU B e VAR []]. B S BH A SR E,
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iR H GRS B F R [J]. P E 2 E,2015,56 (8):
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1% 8 45,2019, 19(85)-248

[4] k&K, %2 A, 0NES, 5. (BREM)TEHHEERRBE
flﬁj\ll*ﬁﬁi)uﬁaaé"x%#mﬁnﬁeﬁ s AL P #25,2020,
51(6):1455 — 1462.

[51% &, %%’ S HE,F . RABE I KR E R EE
a3 4ARKEGa]]. FEYEHREEFE,2008,
15(6):34—36.

[6] Bimsde, Fupt, 5 KA, 5.
HEHSAC KEE K G 1 KiE
P E 2 &,2017,58(5):410 - 413.
TEBE,EEFER,FTR,F . AN E B AGE DR
Aquaporin -3 4 %@ [J]. % B E B % ,2013,24(10):
2348 - 2350.
SN AR IR . A2 AT B R AGE (R AR EE R R R
T AQP, 69 %@ [J]. ¥ P E 4 E,2008,24(2):91 -93.
R . EA=H s ST b ek R i o A R B IR HGE A9 16 R
BE (D] MM P E 2 K ,2012.
[10] & B et At &. ZA4=Fmsdr s Lot s A Ak &
F I EAreesBal)]. =P EFHEE,2017,38(1):60 -61.
[11] kB, 5 4. MAHRFESPEZARFLGE T
JI. PEBEES F85 %% ,2015,29(6):883 - 892.

ZA= 5 3F IR AR B RO AR
WEG S Rk Pem(]].

[71

[8] X

[91] %

[12] v R, 25X, G4, 5. ATRENTHEREHELG
EINEAFRHE]]. P 3HE2%,2019,50(19):4529 —4537.

[13] NAKAMURA N, HAYASAKA S, ZHANG XY, et al. Effects of
baicalin, baicalein, and wogonin on interleukin -6 and in-
terleukin — 8 expression, and nuclear factor — kb binding activi-
ties induced by interleukin — 13 in human retinal pigment
epithelial cell line [J]. Exp Eye Res,2003,77(2):195 - 202.

Xtoth, % W,RAE,F . HHRAFTUEALFHR
HEF e AL P E T %% E,2016,41(3):377 -382.

[15] A5, R E, F I, 5. AARNSSRFFTEERE

[14]

34

[16] Bz &, WA, X B R,F . ATHAHRFF s Tk
HOAR 0 Fom A AL 6 97 A7 2 AR R A A X (COVID - 19) 89
A R RAT )], P F25,2020,51(6) : 1386 - 1396.

[17] AHMED SS, RAMAKRISHNAN V. Systems biological approach
of molecular descriptors connectivity : optimal descriptors for oral
bioavailability prediction[J]. PLoS One,2012,7(7) : e40654.

[18] # B, 2R F .M, F . TEAH SARS T EHLTH
BAR—SARS Z+=Fmuk(]]. BHEEE%,2017,28(5):
1167 - 1169.

[19] #2303, BuBA . P & HINT A & BART [
2010,23(5):7 -9.

[20] AE4R4E, 7 3K, X RF, 5 .

T K A K (COVID - 19) 8935 57 7 %

2020,51(5):1139 - 1146.

WAN LQ, TAN Y, JIANG M, et al. The prognostic impact of tra-

TR,

S EE KK P E S8 7R
P

[21]
ditional Chinese medicine monomers on tumor — associated
macrophages in non — small cell lung cancer[J]. Chinese Journal
of Natural Medicines,2019,17(10) :729 - 737.
X I, K S MR, F L ATRAARFHIRID
BB AULH 2 A7 [J]. F B %8 A % 4 &,2017,23(16):
203 -210.
23] 2 . ¥ %, KR #.F.  KLEHW4hXNES
RAW264. 7 2m g, K 52 649 40 ) AF A BALHE B[]
2020,23(4):620 - 623.
TR GBER . FRERFRAELRGMANR
FE P E 215 8% &,2000, 7(10) 39 - 40.
[25] XU XD, WANG HL, LIU SS, et al. TP53 — dependent autophagy
links the ATR — CHEKI axis activation to proinflammatory VEGFA

[22]

1B iF 5
T E %7,

[24] & ZARIR

production in human bronchial epithelial cells exposed to fine
particulate matter (PM2.5) [J] . Autophagy, 2016, 12(10):
1832 - 1848.
[26] Faia, R khp
1991,13(10):17.

BRI F s e T ] PR,

[27] £ #,x % AR, S . A4 HRH AR
B (1], & BIARF4,2014,16(7):597 - 600.

(ki H1:2020 - 11 - 01 :4& 1] H 11 :2021 - 03 - 18)



