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Screening Method of Traditional Chinese Medicine Formulas

Based on Simplified and Reliable Hypergraph
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Abstract: In the research on the compatibility of traditional Chinese medicine (TCM), due to the wide variety of medicines,
the existing prescription strategies based on clinical experience have not fully explored the potential efficient drug
combinations. Therefor researchers introduced a drug efficacy evaluation method based on protein-protein interaction (PPI)
network distance. However, it is limited in its ability to perform large-scale screening due to high computational complexity
and poor interpretability. We propose an efficient and interpretable method, which is target-specificity traditional Chinese
medicine(TS-TCM), for screening TCM prescriptions based on a streamlined and trusted hypergraph. Firstly, targets
significantly expressed in specific diseases were obtained through functional enrichment, and a graph convolutional network
was used to generate target communities. To fully utilize the expressive ability of hypergraphs for high-order relations, an
extended density clustering algorithm was designed to generate a streamlined hypergraph, and a trusted hypergraph was

obtained based on a hypergraph neural network representing differences. Furthermore, by capturing the patterns between the
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differences in therapeutic efficacy of the formula and the microstructure of the target, a formula evaluation network was

designed to achieve accurate prediction of the therapeutic efficacy of TCM prescriptions. The proposed method achieved an

accuracy rate of 88.9% for Parkinson’s disease and 100% accuracy for both asthma and apoplexy. In terms of execution

efficiency, this method completes prescription screening tasks within 0.5 seconds, significantly accelerating the large-scale

screening process for TCM prescriptions.

Key words:traditional Chinese medicine; protein-protein interaction; hypergraph; graph convolutional network; formula
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25 AHCHE 55 41 X R 4 1) 72031 B TS-TCM HE4E
738, Horh, DASET PPI &K% IH B 05 1A N R A
ik, T GON #E g4k X o (1 i 3 AT 454
SHE S A X R 3 () 5939 TS-TCM J7 3 Rl e A1,
SN TR B R T b R R T, SRR
UEA R 23R T AR AR T 1) 30%AE MR AR 11 TE A
A, FIA T0%E NI ZGEMIGUEE N IEREA, 1 6k
AJEIE N TCM T 58S R AT 4~6 Fhrh 25 BEHLAE
Beo BT IEFEAIREUS A S &, IIZREEFNIR RS 1
FEABEZ T IEREAR; MRS P REA T, DMEEA
TEH PPl B PR o SEEG I FE R FH T4 28 SUERAIE 1) 7
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e B 1) o 1 A B N 5 5 Al I B 4R o BT S
IG1E— S L% Xeon ES V3 4bFESE. RTX 2080Ti &
F1 64 GB WAEHINRSS 2% F 58 R

3 Rl AL T« 29 SR S AT TS R LR 1.
AN IEAE 3 Fhgesis b ik REXT L &5 SR LR 2.

* 13 MEmLTs . BYRBLSGT o

Tab. 1 Statistical analysis of prescriptions, drugs, and

targets for three diseases

T H W 4 AR 1 T

b5 /A 48 48 49

2 B3/ 106 103 102

Wb TT 5 B R 1010 281 288
PRI B s 683 316 47
AE 25 AH DA s 4 s/ 1582 502 285

HEBA R R AR AR 25 2 M Bl £ B I8 20 26
MIREARES SRS . AHREZLR F B TR R R
DAL, LTS i) 7 SRR AN AL H bR
PR BIE . AN, R PR = B e B
BN IEREA, AR IZBIERON REA . Seha4s
SRR, X b A XX S 2T 2 A TR BA
ARSI R R AT SE B 100% R K
SR, TR, BME T 2 HAARSHIRE,
TR (1) Fpe 5 SRR T 90% o H4 HL U BRI T 24 i X T <
FRAE IR FEAIREAS L, I I ZRI = AT MR &
I PRAR S, JX L IEFEAS BARYE L S TR — 8T
20 AHH A G )45 3R] e AT BR B IR AL i wfE DA~
202, AEZR, S PRI I IERE A AR T i A< R
NSRRI T L, FLhRE VA I AL S AR SRR,
TR LA B 1) G B A5 R 17 T AR AR K, Ak Ty
PP 2% BE 7% ) 2 3] BT AR K

AUC HfE S 1 AN TR € BRE 1 Ak 77 2%
fEFPERE. A AUC UERE, 2T PP M4 1)
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TR A S, TG HRE FARER 0.19, [FIEENG
TRTT I B AR 43 RIS 25 e 2 AH OB pii A OR13), 1%
TR E RN, 75T H AP HE N 25 e i
SRR S AL A PPT G T AT I m A AL . i
FREALAL T R 25038 B E R T FE R
2y, BEREA, trlReRI TR, R R
BEALZ G (b T, HLRE A0 A A F7E A~ PPT 4%
HSE R BEALI 0 A . TEIXFIESL R, PPT 4% FR 257
BILVF LR G2 xR, REERIEM @ E R R
F GCN #EX R4y, (HTERERG SR 4R - = M RER B
FLIT o XA AR R DA JE T TSR ) VA oy St FE v
8 738 b A B SR A AT B AR S R, [F] GON 2 F
P R 1 AR B e M A, EE R

REP R TR AR, BRIk Tt — DA
FITEE 7J04, PRItl, 75 BE4E GON A X Rl 73 i) At -4
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ATAEIX Ry, SRR 2 W TR, AT
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TS-TCM MEZLAZ 35 T4i 7% 1 2R 4T s =2
FEFE JHRET LB T el AUC, RUIHAELNTTIY
RCHE AT 55 HH HL 2 e (1 ) e

R 2 NREIFETRE 3 M LR RERT LA R

Tab. 2 Performance comparison results of different methods on three diseases

Sy E1 5 AR Ea R
HEHIE  AUC  HUTE/s  #ERGE AUC  $UTHSIAs  #ERRER  AUC  $ATHA/s

PPI [ 45 P 25 0.5 048 > 10 05  0.19 >10* 0.556  0.58 >10*
IR 0.611 0.52  41.535 0.722  0.72  38.889 0.667 0.70  39.922

GCN #LIX K1 4 0.556  0.54 18.506 0.778  0.73 17.422 0.944  0.96 17.406

AR 25 AHICHE i 41 X K1) 43 0.5  0.64 30.389 0.5 043 17.050 05 062 3.006
TS-TCM HEZE 0.889  0.94 0.027 1 1 0.003 1 1 0.003

MPATI SR, FET- PPI 4% PR B 5 12 300%
B, I8 UE D BORE T Vs BT
T RN XK o T RCR A T T, fE— i
SCHE T AR SR AR 245 b U7 B e s A ST
TS-TCM i BB MPAT R, &M T KA
Tk . T PPI M4 FE B ikt SOd A i, 1A
BRI T PPI M8 ROBEECR, B0 PR B TSR PR AN ) 52 2% P
NO(N?), Hrf N A PPI IR EE, £) 18000 4i;
FETFRE TSR X RN o B 7 0N T TSR, 5 dn
W& ARAE AN 768 4E, KB ERT: 7 iH 5
TS-TCM J57 ¥ NG 75 B 2 A% PP W 28 3847 5 2% FE 4%
BT, AUKIRT LTV EAR A IR, DA &A%
FENB, 2 0 Z BRIEUZE R 5 250 A 25,
BRI T ZE AT R BAT B AR 3
3.3 EFLIINIIE

FIH TS-TCM HEZE, Fiige H P AN iE 4 AR AE HAT
WEIBEIT IR T, A5 1 NI B ARAT.
aife, AT 2 NEAE. B S FE ULEEA
b T7 RV 199 285 SR04 23 533 v 0.970 F0.901,

B TRENLAL T 1 M8 0.15. ik, &Fxihg:
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(tyrosine hydroxylase, TH) Zesiis, 5K u1K 8
J7R o

(a) fRREH Yt (b) R4t
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Fig. 8 TH staining experimental results
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