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Analysis of Molecular Mechanism of Dingxiang Shiditang for Hiccup and
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[ Abstract | Objective: The classical formula of Dingxiang Shiditang can be used for hiccup and vomit
which caused by many reasons, its molecular mechanism of this formula was investigated. Method: Based on the
integrated pharmacology platform of traditional Chinese medicine, the potential molecular mechanism of Dingxiang
Shiditang was revealed from the dimensions of multi-components and multi-targets. Result; There were 89
compounds related to hiccup and vomit of Dingxiang Shiditang, and there was 1 common target [ cannabinoid
receptor I (CNR1)]. On the one hand, CNRI could inhibit the occurrence of hiccup and vomit by inhibiting the
release of y-aminobutyric acid ( GABA), dopamine, 5-hydroxytryptamine (5-HT); on the other hand, CNRI
could inhibit gastrointestinal motility and delay gastric emptying, and it was speculated that CNR1 may play a role
in regulating gastrointestinal motility through brain-gut axis. Meanwhile, the mechanism of Dingxiang Shiditang
may be related to nucleotide metabolism and nervous system. Conclusion: Dingxiang Shiditang may regulate
gastrointestinal motility by affecting the release of neurotransmitters, mitochondrial energy metabolism, and
achieve its effect on hiccup and vomit based on the joint intervention of multiple targets and multiple pathways.
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Table1 Common targets between every two herbs in Dingxiang
Shiditang A
st ABGTO) TE(SH) RO GO
NZ(876) - 42 16 36
TH(54) 42 - 3 29
M2 (133) 16 3 - 6
fili % (36) 36 29 6 -

g N A R L1 (amino acid metabolism ) |, B 7K

x2 TEMEFZRELRODERSR

b4 WA 1 ( carbohydrate metabolism ) , 3F i 45 1 I
fifi FT-9% ( non-alcoholic fatty liver disease, NAFLD) %
r 2 BRI\ A WG A 2 76 IR e 78 BRI S 18
PR R FE B AL B S sh g, E RN S
VA B 8 0912 3, A& IR B Y 4k SOk
TP 5T W Wi A% i R0 OREORD T HE 89 2R R [ B B
i TR A A 912 3 5 LR R R R R R
A3 B I T A A R 7 e T e 5 e 2Ok A T 1 L 52
M ALK RE 1 AU, 8 B L PRIE S D RE IR R iE
A Bt A 7 U v s A AL

Table 2 Functional information of candidate targets of Dingxiang Shiditang

Fk BH/ A P
oxidation-reduction process ( 48 £k 34 J5 1 7 ) 173 7.34 x10°7
mitochondrion ( £§ k7 {4 ) 238 2.87 x10 %
mitochondrial matrix ( & $7 {4 5L i ) 115 8.48 x 10~
cytosol (Jfd T ¥ 1K ) 397 3.64 x10 7
mitochondrial electron transport, NADH to ubiquinone ( 2§ ¥ {4 H1 7 1% i , i JR B A6l 1 2465 Q) 45 2.71 x10 ~%?
NADH dehydrogenase (ubiquinone) activity[ NADH A %0 i ( 5 B Q) 7% 74 | 44 4.09 x 10~
extracellular exosome ( il #pA ) 340 2.34 x10
mitochondrial respiratory chain complex [ (Z8RiIKFEWL4ESE 59 1) 44 4.32 x107%°
mitochondrial inner membrane ( 2% 4 A 1) 112 7.56 x10 7%
mitochondrial respiratory chain complex [ assembly( LRI A5 2 AW T A R) 42 1.10 x 10 =3
NAD binding (4fififf T 254 31 7.84 x10 7%
response to drug( 254 )7 i ) 79 9.92 x10 %
electron carrier activity ( B, 2% {4 ) 42 3.71 x10 %
glutathione derivative biosynthetic process( 4 bt H K777 A5 9 48 W1 & L3 2 ) 20 1.48 x 10~
ATP binding( =BERR IR 1T 455 ) 178 1.79 x10 =%
extracellular-glutamate-gated ion channel activity ( 40 Jfd 2 &R ] 45 8 738 38 15 1) 18 2.38 x10° %
myelin sheath ( 55 ) 46 1.23x10°%
tricarboxylic acid cycle( =R R IE ) 22 2.30 x10 %
glutathione metabolic process (2 it H KA 8} i #2) 27 2.49 x 102
glutathione peroxidase activity ( 2 Bl H ik id &0 Ak 4 il 7% % ) 18 2.69 x 102
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Table 3 Pathways of candidate targets of Dingxiang Shiditang
i HH/ A P

amino acid metabolism 123 1.15x10 %
overview (1 % 86 6.58 x 10 ¥
carbohydrate metabolism 122 1.93 x10 %
NAFLD 77 4.69 x10 7
metabolism of other amino acids ( {24 3t B2 /¢ i) 64 6.99 x10 %
Alzheimer’s disease ( B K % 3 2k G955 ) 81 1.88 x10
Parkinson’s disease ( If14: #5975 ) 71 1.17 x10°%
carbon metabolism ( f#% AL 4] ) 57 1.77 x10 %
oxidative phosphorylation ( 4k i 1k ) 64 6.20 x10 %
energy metabolism ( HE 510 ) 71 7.03 x10°%
glutathione metabolism ( 75 B H kAR 15)) 38 8.29 x 10 %
Huntington’s disease ( = ZE 1§55 ) 74 7.24 x10 7%
endocrine and metabolic diseases ( P 43 10 1A i1 92 95 ) 85 5.53 x10 2
propanoate metabolism ( 5 fi2 10 i) 27 1.54 x10 %
neurodegenerative diseases ( Ff 2818 17 M35 9% ) 104 2.58 x10 %
pyruvate metabolism ( 75 i i £k 1t 14} ) 30 5.99 x10°"
glycolysis/ gluconeogenesis ( #i [ fift / 15 57 4= ) 38 9.67 x10°"
xenobiotics biodegradation and metabolism ( #J5 #) J5 (1) A= 4 [ et 5 A% i) 48 5.58 x10°"7
valine ,leucine and isoleucine degradation (% 42 [if . %% 42 il FI S 25 5 R I it ) 29 7.34x10° "7
metabolism of xenobiotics by cytochrome ( 2 il {5, 2% X} 4h J5 AL & 4 1G5 38 1.83 x10 71
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Fig.1 Network of candidate targets of Dingxiang Shiditang for

hiccup and vomit
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Table 4 Functional information of key target genes of Dingxiang Shiditang for hiccup and vomit

3N BE/A P
cytosol 325 7.49 x10 %
mitochondrion 144 6.59 x10°%
ATP binding 147 1.34 x10°%
extracellular exosome 206 1.12 x 10 =%
enzyme binding (#4545 ) 63 8.00 x 10 ~**
protein binding (& 454 ) 418 2.22x10°%
mitochondrial matrix 61 3.82x10°%
myelin sheath 42 4.66 x10 %
protein kinase activity ( 2 P38 i 3% 74 ) 45 2.83x10°%
focal adhesion ( %% B ) 59 4,27 x10 %
cytoplasm ( 4f Jits Jii ) 267 2.42 x10 7%
mitochondrial inner membrane 58 1.13x10°%
protein serine/threonine kinase activity (7 [ 22 2 1% / T 2 2 184 16 3% 12 ) 50 2.78 x10°"
response to ethanol ( Z, 57 J¥ ) 30 5.03x10°"
identical protein binding (A [F] % 11 45 & 67 1.51 x10° 18
peptidyl-serine phosphorylation ( Jik ik 2% %2 % B 2 L. ) 29 1.15x10°"
protein kinase binding (& 1 {# Bff 45 & 50 4.15 %1077
membrane 130 6.55 x10°"7
NAD binding 17 6.71 x10°'°
viral process (7 # & i 1 ) 41 2.61 x10°"
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Table 5 Information of key target pathways of Dingxiang Shiditang for hiccup and vomit

i LLPSS | P
endocrine system ( P73 & 45 ) 138 6.92 x10 %
purine metabolism ( 2 ¥ X35} ) 59 9.66 x10 "%
chemokine signaling pathway ( #1LH 715 5 i B ) 60 3.78 x 10 72!
nucleotide metabolism ( 4% B2 A8 #5) 62 4.27 x10 2!
chronic myeloid leukemia ( 12 {4 %6 41 M AE FH 1L 5% ) 36 1.89 x10 2
neurodegenerative diseases 82 9.48 x10 %
prostate cancer ( Fij 51 i 5 ) 39 9.82x10°%
nervous system ( #Z2 R 40) 98 2.60 x10 "8
estrogen signaling pathway ( M # 2 {5 5 % 538 % ) 39 1.39x10°"7
overview 52 2.12x10°"7
neurotrophin signaling pathway ( #f 22 % 5% [N 115 5 1 538 1% ) 42 8.03 x10°"7
carbon metabolism 39 1.48 x10 7'
pancreatic cancer( fifé I i ) 30 5.47 x10°1'°
pathways in cancer ( Ji 4 i ) 73 6.95 x10 '
hepatitis B( Z B JFF %) 45 1.52x10°"
GnRH signaling pathway ({2 ¥4 Iif i 2% B i 2 (5 5 5% o ) 35 1.68 x10° 1
thyroid hormone signaling pathway ( FUIR If i {5 508 #% ) 40 2.22x10°"
non-small cell lung cancer( JF 7]\ 4 Jifd ¥4 il 457 ) 27 2.58 x10° 1
Fec epsilon Rl signaling pathway (90 BR#E [ E 15 26 Ml 1 2 16 {5 550 1% ) 30 3.99 x10°1
cell growth and death (4084 K 5%E17) 68 5.79 x10 %
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Fig.2 Multidimensional network relationship of “core compounds-key targets-main pathways” of Dingxiang Shiditang for hiccup and vomit
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