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Quantitative Study of Yang-tonifying Herbs Distributing to
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[ Abstract | Objective: To set a criterion for determining whether herbs distribute to kidney meridian from
the perspective of tissue expression of protein receptors, so as to provide new ideas and a new method for the
quantitative study of meridian tropism. Method: The 9 Yang-tonifying herbs were selected as the training set, and
2 Yang-tonifying herbs were used as the verification set. The TCMSP2. 3, PubChem, Uniprot and other database
were used to collect the active compounds and targets of traditional Chinese medicine ( TCM ). The core target
proteins of Yang-tonifying herbs were obtained by using the Maximum Similarity Algorithm for TCM in the training
set. The THPA database was used to collect expressions of tissues and target proteins. The empirical regression
equation was constructed to explore the tissue distribution of the receptors in the training set, and the criterion for
determining whether herbs distribute to kidney meridian was established. The criteria model was tested through

validation set data. Result; The herb-active ingredient-protein receptor-tissue expression data library was
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constructed. A total of 39 core target proteins of Yang-tonifying herbs were acquired. The equations in the training
set were highly consistent, with no statistical difference (P =0.999 7). The data of the combined training set was
finally fitted to a judgment equation. The model was successfully tested with herbs in the validation set. The
accuracy of the model was 100% . Conclusion: This study explored a new method for judging whether TCM
distributes to kidney meridian, established an effective criterion model and verified the reliability of the new

method. It provides a theoretical basis for the modernization of meridian tropism of traditional Chinese medicine,

and is of great significance for the rapid development of traditional Chinese medicine.
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Table 2 Number of active compounds and target proteins of TCM

in training set
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Fig.1 Biaxial diagram of frequency of target with number of target

and maximum similarity standard deviation of TCM in training set
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Table 3 Mean and standard deviation of maximum similarity

between TCM in training set
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Table 4 39 core target proteins of Yang-tonifying herbs

P ;;‘;ﬁ; I A TR DA TR
ACHE P22303 acetylcholinesterase 2 T N0 Bk i it
ADORA3 PODMS8 adenosine receptor A3 W 32 1k A3
AHR P35869 aryl hydrocarbon receptor F5 1% Z ik
ALDHI1A1 P00352 retinal dehydrogenase 1 TR 3t S g 1
ALOXI15 P16050 arachidonate 15-lipoxygenase A6 IR R 15-8 A Tl
ALOX15B 015296 arachidonate 15-lipoxygenase B A6 IR 15-fR A AW B
AR P10275 androgen receptor i3 SN
CYP1A2 P05177 cytochrome P450 1A2 4 i {1, 25 P4S0 1A2
CYP2C19 P33261 cytochrome P450 2C19 0 Jify {5, % P450 2C19
CYP2C9 P11712 cytochrome P450 2C9 i L f6, 2 PAS0 209
CYP2D6 P10635 cytochrome P450 2D6 4 ity 5, F P450 2D6
CYP3A4 P08684 cytochrome P450 3A4 YA 4 R P450 3A4
CYPI9A1 P11511 cytochrome P450 19A1 2 Jig {5, 2 P450 19A1
DNMTI P26358 DNA ( cylosine-5) -methyltransferase 1 DNA (it 185 5 -5 ) - F 3655 A5 g 1
DPP4 P27487 dipeptidyl peptidase 4 TR KR 4
ESR1 P03372 estrogen receptor iR - LN
ESR2 092731 estrogen receplor beta MR Z K B
ESRRA P11474 steroid hormone receptor ERR1 25 [ B2 K 32 1K ERRI
GFER P55789 FAD-linked sulfhydryl oxidase ALR FAD ¥ 1 1) 5% 34 8 L g ALR
GLI3 P10071 transcriptional activator GLI3 B 0% B F GLI3
NR3Cl1 P04150 glucocorticoid receptor WE e B R 2 Ak
GSK3B P49841 glycogen synthase kinase-3 beta I A B R -3 8
HPGD P15428 15-hydroxyprostaglandin dehydrogenase [ NAD( + ) ] 15-35 KL 1 9 5 26 38 AU [ NAD( +) ]
HSPBI P04792 heat shock protein beta-1 PRTEER A B,
MAPT P10636 microtubule-associated protein tau T FE B 1 tau
NFE212 016236 nuclear factor erythroid 2-related factor 2 % PR T 2040 i 2 ARG T 2
PLKI P53350 serine/threonine-protein kinase 1 2R/ A B R TR K 1
POLH Q9Y253 DNA polymerase eta DNA R4 eta
PPARD Q03181 peroxisome proliferator-activated receptor delta SUR-RIR Y/ RS b S N
PPARG P37231 peroxisome proliferator-activated receptor gamma o AL B B A B B W ST 2 ARy
RARA P10276 retinoic acid receptor alpha MERZ K o
RXRA P19793 retinoic acid receptor RXR-alpha WL 2 52 1 RXR-a
TP53 P04637 cellular tumor antigen p53 1 B Ji 988 BT 5L p53
XDH P47989 xanthine dehydrogenase/oxidase B N 04 I3 S T/ 4 AL
NR112 075469 nuclear receptor subfamily 1 group I member 2 M2 FEE L4152
NR113 014994 nuclear receptor subfamily 1 group I member 3 KR 1 41 1 R 3
POLI Q9UNA4 DNA polymerase iola DNA B4 fiff iola
POLK Q9UBT6 DNA polymerase kappa DNA E 4 fiff kappa
TDP1 QINUWS tyrosyl-DNA phosphodiesterase 1 % S Bk -DNA B i — F5 Al 1
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Fig.3 Maximum similarity of core target proteins between TCM in

training set
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Table 5 Tissue expression scores of all target proteins and core target proteins of TCM in training set
A M A A B EE S PR AR %% Bt (B2 40 B P3N

He B A 163 621 500 137 381 325 97 69 504 85
[l 116 468 363 100 287 230 68 49 367 56
N 118 375 301 84 232 190 71 49 309 53
K 110 440 364 89 267 222 67 55 364 47
=1 110 403 316 78 233 198 56 46 330 43

74 293 232 70 190 150 47 45 251 39

79 307 245 65 186 155 42 38 246 37
T e 59 283 239 49 181 151 32 30 233 34
HF 52 217 161 31 121 105 33 29 161 33
fivi 95 409 299 63 241 193 47 50 312 33
flg 68 370 295 54 238 202 38 41 296 33
LRE 67 253 214 56 152 130 29 31 214 33
JilE} 71 304 248 58 182 149 38 37 245 32
Bz R 67 283 231 59 169 139 40 35 225 32
FLk 65 252 209 56 154 126 44 34 206 31

63 246 201 51 151 118 25 30 204 29
jogis 55 217 173 50 131 108 28 25 180 26
BB 57 228 190 47 148 117 35 24 188 24
fili 51 247 192 45 145 123 28 34 193 22
N 56 236 195 43 147 122 30 31 187 21
B A 50 214 162 32 116 98 20 27 152 20
B 40 138 116 32 89 66 22 16 117 19
L 41 163 119 37 91 72 20 19 124 18
- WL 32 104 77 29 69 52 14 19 92 15
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Fig.4 Core target protein-tissue expression network
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Fig.5 Linear regression models of TCM in the training set

Table 6 Linear regression model parameter values of TCM in training set
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Fig. 6 Final standard regression model
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Table 7 Tissue expression scores of all target proteins and core

target proteins of TCM in verification set
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Fig.7 Linear regression models of TCM in verification set
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Table 8 Linear regression model parameter values of TCM in verification set
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