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“Disease-symptom-herb” supernetwork analysis and core formula discovery of
postmarketing Chinese patent medicines for treatment of kidney-yang deficiency
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Abstract: Objective To analyze the postmarketing Chinese patent drugs with the main kidney-yang deficiency by using the
supernetwork method, in order to explore its clinical application, core herbs and core formula, and explore the application law of
traditional Chinese medicine formula. Methods From the Chinese patent medicine database and the network of medicine intelligence
network, we collected the postmarketing Chinese patent medicines for the treatment of kidney-yang deficiency syndrome, searched
their clinical studies in the literature database, and observed their applications. The diseases and symptoms involved in Chinese patent
medicines and traditional Chinese medicines were used as the nodes of the supernetwork, and the Apriori algorithm was used to analyze
the association rules among the nodes, and the association combinations with the corresponding support and confidence were used as
the edges of the supernetwork to construct the "disease-symptom-herb" supernetwork for kidney-yang deficiency. Network
visualization and topological analysis were performed using the Cytoscpe3.9.1 software, and the importance of nodes in the network
was measured by hyperdegree of herbs, from which the main diseases, core prescriptions and drug compounding patterns of kidney-
vang deficiency syndrome were mined. Results A total of 191 formulas were selected, involving 293 kinds of medicine, 43 diseases
and 19 symptoms; Among them, 64 formulas were reported for clinical application; The core formulas of kidney-yang deficiency were
Lurong (Cervi Cornu Pantotrichum), Roucongrong (Cistanches Herba), Yinyanghuo (Epimedii Folium), Dihuang (Rehmanniae
Radix), Gougqizi (Lycii Fructus), Renshen (Ginseng Radix et Rhizoma), Tusizi (Cuscutae Semen), Buguzhi (Psoraleae Fructus),
Duzhong (Eucommiae Cortex), and Fuzi (Aconiti Lateralis Radix Praeparata). The main diseases were insomnia and impotence.
Conclusion Based on the core formula of the treatment of kidney-yang deficiency, it reflects the thinking of TCM different diseases

from multiple dimensions, and provides a certain reference for clinical diagnosis and treatment and new herb research and development.
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Fig. 1 Efficacy (a) and concurrent evidence (b) of postmarketing Chinese patent medicines for treatment of kidney-yang

deficiency
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Fig. 2 Frequency statistics of diseases (a) and symptoms (b) of kidney-yang deficiency
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Table 1 Frequency statistics of traditional Chinese
medicines (frequency > 30)

5 2 AR A%
1 B 105 5.13
2 3 73 3.56
3 P! 71 3.47
4 JEHE 67 3.27
5 ANZ 67 3.27
6 PRI 2R 61 2.98
7 WLt 52 2.54
8 e 46 225
9 TS 46 225
10 E1E 42 2.05
11 A 41 2.00
12 REHN 39 1.91
13 Jancy 39 1.91
14 FLRT 37 1.81
15 R%E 35 1.71
16 R 33 1.61
17 i 33 1.61
18 8 BH 32 1.56
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Table 3 Core symptoms correspond to traditional Chinese medicines

I 12 SCRERE % BB/ % FEAR H1z) SCHRERE % BIE /Y%

955 ERE 55.26 60.95 HePRAE WER T 15.26 34.48
ik 37.37 59.15 thZR 15.26 34.48
ANz 35.26 59.70 Z ik 12.63 45.83
JEE 35.26 58.21 [0 il Fm 8.42 31.25
HhBE 34.21 53.85 bt 8.42 31.25
AR 32.11 57.38 HAR 7.89 40.00
A 27.37 57.69 & 7.89 33.33
R 2421 65.22 BORG 6.84 30.77
#ME R 2421 50.00 A 6.32 33.33
kL 21.58 41.46 SRl 5.79 36.36

K= R 55.26 31.43 T 5.79 36.36
ik 37.37 36.62 Wi 5.26 40.00
fEH 35.26 44.78 +#% 5.26 30.00
A& 35.26 34.33 Hig JEEH 35.26 31.34
H3g 34.21 33.85 A 6.32 33.33
PN 32.11 37.70 SART 5.26 40.00
Bty 27.37 36.54 Wt 5.26 30.00
g 24.21 41.30 EiE| 526 30.00
HH 21.05 32.50 BRI R R 8.42 37.50
R 20.53 41.03 IR PN A LS 8.95 82.35

HEPRAE VEFE 55.26 33.33 Al 8.95 52.94
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B 34.21 35.38 e 8.95 35.29
PN 32.11 32.79 fEH 8.95 35.29
#E IR 24.21 3478 Hh 3 8.95 35.29
EER 20.53 43.59 N5 +2 526 30.00
thzy 15.79 43.33
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Fig. 4 Network diagram of each layer of disease (a), symptom (b), herb (c) (node size is proportional to its importance)
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Table 4 Network characteristics of various layers in kidney-yang deficiency supernetwork
Pz S L PR WESHER RHMEREKE RERH MSHE MZRLE Mo
P 43 96 5.41 6 2.54 0.67 0.16 0.70 0.31
SER 19 42 5.13 3 1.74 0.61 0.34 0.62 0.45
% 291 5571 38.42 4 2.00 0.80 0.13 0.96 0.52
ML 352 8386 47.65 4 1.96 0.79 0.14 0.97 0.51
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Fig. 5 Kidney-yang deficiency supernetwork diagram (purple, yellow and green indicate diseases, symptoms, and herbs,

respectively, and the node size is proportional to their hyperdegree)
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Table 5 Diseases, symptoms, and herb layer network core nodes

UL DC cc BC LIN DC cC BC 29 DC cC BC
S 171 0.66 0 | EF 224 0.73 0.05 | ¥ 221 0.73 0.04
IR 141 0.62 0 | M 178 0.67 0.04 | A= 197 0.70 0.04
Bk 140 0.62 0 | k% 176 0.67 0.02 | WkE 196 0.69 0.05
@ RE 123 0.61 0 | HEREE 173 0.66 0.03 | Hitg 189 0.68 0.03
O 105 0.59 0 | Hng 148 0.63 0.01 | EH 188 0.68 0.02
L 105 0.59 0 | BECAIR 124 0.61 0.02 | HMifc 179 0.67 0.02
H&AR 58 0.54 0 | WA HE 122 0.60 0.01 | #MEfE 177 0.67 0.02
LT AN 55 0.54 0 | MgiE 77 0.56 0 WK 175 0.66 0.02
BTAEIE 52 0.54 0 | X1 71 0.55 0 kA 173 0.66 0.02
P 45 0.53 0 | M 63 0.54 0 H bt ¥ 172 0.66 0.02
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Table 6 Distribution of hyperdegree of herb nodes in
kidney-yang deficiency supernetwork
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Fig. 6 Core herbs and related diseases and symptoms of
kidney-yang deficiency supernetwork (color depth and node

size are proportional to the hyperdegree and association)
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Table 7 Core formula herb hyperdegree for Impotence,

Insomnia, kidney-yang deficiency.

P gy EEE | R & EEE
PR R 5 K EEE 5
gt 5 HhHE 5
Hhy 3 5 [APANES 5
PRI A2 5 JeE 5
B 5 ANz 3
ANz 3 HIRF 2
Bt 3
e AR 2
EXF 2
bt 2

7 PBRE (a)s KR (b) BFAEIERZ T W%

Fig. 7 Core formula network of impotence (a), insomnia (b) of kidney-yang deficiency
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Fig. 8 Core formulas and high-frequency herbs

IEHUEAE B =90% M 255 R & T s T e
BH B2 IF = BB PH I . AR I 2RO AL I
UNAE R YT BRI RS2 vhi F 20 A M- 2631
PR - T-MARSE, VAT RIRE F 2% %k
TR, M- 435, W5k 8 Fiun.
3 it
31 LEWRHHZARTSMEEIERIGREHBER
I

I SRR R AT R I, AP R 190
A2 63 AN A I R R A TE , Hod 16
AN 2 A BE N RS SOk . i T X
R FENOLE I R 1B ST A A B 18 SRS 1 S8
WF%E. WS ES4ERER, Haf
HEIE 97.50%: 43 JHAPNARTT 2 ROP R SRS
BB AR FH O D5 -35 (5 HEZELAE I o o IR R L
EENE B 78 KON A R HR AR 77 H 1 2 5
HRFEEE N (P<0.05); &BEESALIHIRS
SRR ETRE 2 AR D RIBYT 2 BURE IR & It
e AR L P ZH RS R i BB R . ILVE VPR
R R 2 R E BEME L (P<0.05). &
AR E , B AL RIS SCERIRIE 1 16 AN 4b J7 IR IR
AR, AR E R R E . (HIGK
7 RPN 45 2 WP B, Sk = i o A I AR IE 4
SCHE BT A T A R R A, Rk B R I
F24 1) i BT R RN 4K e 0T B I DR IE 98 SCHE I IR
IV E WS

32 LEWRHBZARTEREIER L IERARE
Xl

AT LU, d T FRERA A R RR AL,
T A R R EGIR YT B R IE T 24 | B — etk
AL, BIREEE. PIKEE. VR, . Mifid. A
S, LT AVENRS HARRIBN T AT
Yooy t, IR 2% A AT LA HH R AT AR AE
P B R EASE P v By B A v T AR A, AR
TRT B TS, NN BH A 2547 f) 5 2
P DURZEEWI BRI, RRE TR OB H R
J 3 RERS R TRUR AR R SR AR, I BIHTR 57
RS APLRERIER; REEEFTHAS. BIERA
FIREEBIR Nz 00, BEA AR R RE . 1Y
SR G BEVE I -

T A 3 A B I 4 7 445 SR 53 S s b SRR
AT 2 ANBER O I A 2508 T 29 %25
FEANRZG T, BoinAdc . HSESERiEI 2y, SikRE
JIE “EANHE, L FRAREE, AR B4
WTETT” BT, BT R B R B AT 22 M R I 2 s
BB REAS B K BRI AL FE D RERS); Bt B m] Il L R
PERIRIRER 2 TS ARIIENE T, 1R 42 0 B 20 M A s
A D RER,

BEAh, AHEFCLLH AT BT A s T Bk
R g 32 B R —— P2 AR IR 9 ], SR Y 2%
WITHEEATRL DAL TS i, R LA TT
A5 P T BT B BH RIS R ALK A 245 2 55
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Table 8 Kidney-yang deficiency of the main disease compatibility situation
L i LEEY% BEE % | R i XHE N BREE%
fHE K E|= 26.32 90.00 |RHR FMF  RRHE 34.38 90.91
AN ] 23.68 100.00 NS, WK 21.88 100.00
FEAR, Fodd 21.05 100.00 NS, JiE 21.88 100.00
R, HRd 21.05 100.00 WHRE. ZEE 18.75 100.00
FeAh. Hh3% 21.05 100.00 P 15.63 100.00
W Hifd 18.42 100.00 NS WHE. EEH 15.63 100.00
BEF. A 18.42 100.00 NS, BE., ErE 15.63 100.00
BE. Ml 18.42 100.00 NN 15.63 100.00
Wk M 18.42 100.00 FEE. Mg 15.63 100.00
BEE WKT 18.42 100.00 Hh ¥ E1E| 12.50 100.00
A ME IR 18.42 100.00 W 12.50 100.00
IR PR R 15.79 100.00 HE [ENEREE 12.50 100.00
Hh B BiRH. EEE 15.79 100.00 fEH W, WAE 12.50 100.00
I, W 15.79 100.00 AN 12.50 100.00
W BT Fiid 15.79 100.00 IR, Hik 12.50 100.00
Wk #2F. fifd 15.79 100.00 R, WA, EFEE 12.50 100.00
B LT Fild 15.79 100.00 BLT . NS WRHE 12.50 100.00
P, #ee, HiRd 15.79 100.00 ANZ. BT PRE 12.50 100.00
FhAf, AR HiC 15.79 100.00 FRT . R, Hhis 12.50 100.00
IR MR 15.79 100.00 WA #eT. NS 12.50 100.00
we T BE. MK 15.79 100.00 weT. NS, BE 12.50 100.00
T R, fid 15.79 100.00 AN, LT BE 12.50 100.00
Pk, BT H 15.79 100.00 PR, HiFk 12.50 100.00
Wk #LLF. g 15.79 100.00 P JEE. M 12.50 100.00
B LT, Mk 15.79 100.00 EEE M 12.50 100.00
P, #Eey. W 15.79 100.00 B IE 12.50 100.00
FEAf, IR H3 15.79 100.00 gy, HE 12.50 100.00
T E. W 15.79 100.00 R, WA 12.50 100.00
JEH Py W 15.79 100.00 e, WA, BHE 12.50 100.00
MF. A& 15.79 100.00
PR MK, HH 15.79 100.00
BiRH. Mo 15.79 100.00
WEME. T HiE 15.79 100.00

Mg, WK, ASHEE, L5677 H B REIER
BT — 8 eIl T “SIRIENG T RIREHE .
3.3 EWRPFHREGATT BMREIEEERRRR
iy
AHTFURIL, L R E BRI, BRI
REPRTEAN B ML 25, IR B AN B

RFIEAT H 25 1R . DA H AT BT /S P
TR PR REIE £ 2 P PR AR IR O B, R AT
W28 () T3 R IEAT R AR TT IR 0 T, R 3 A0 i
T KR TR XS R B R LRI A 2551, HI 2
B I . RARAZ LA TT A 1 259052 TR T
R ACAEER T E SR TR SR N VR RPN PN
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RIS W 5-Ftfi% (5-hydroxytryptamine, 5-HT)
N 5-F2 RN 2, (5-hydroxyindoleacetic acid, 5-
HIAA) /KF, iEBIEIRACRE . RHR 25 AT b
At G s, A, g, ks, b
RENE N AN 2 SR AR, Horpies
WEANIFE 2GRS <, LR BN R I B
WU IR VAN S L 0 R 1= B 31| R | N R
fik, FIBhE s, “CEAMHE LT BT REE 7, i
AT B2 N UEANIE S 2 B2, B0
PR AP EEN N, HiEgirtiR, g kES,
SRR E . RAR—IUE, JIFHAAM, BIS-RH
M, KERR5NR, BIFHES R, REU04e, #UEFEm T
JHE Z AR, AT — 5 Z A, BORZEIRD .
HERMAME D, EEE, HEmULE, XN
CEZRT, EREITA I, HIRAT PR
T2, MRIEHA R ], A E )77 DA
m, i HREIAT 0. B . B4, fets i)
&, w R, EANHZ T s H TR ke 24 1 T
o I8, W, A0, B4, DFELFANE,
VR XA RN, ReANEFH, SREE, AR
Al 5 5 SRR AT T AN BRI 7 7,
REANE L, HbETRE SEHETA R, R
BRI AL

PHZERZ DA TT M YR AT T
oy AME B2+ DLESE T BT ARTkAc e,
R AR TS R . N-CE RS2
T PR R R R AN PH AR B, B 7oK PR SR L)
AT RRFRFEIR T “PHAE” KRB s, BRAC
HAET 2 Mufcmlsizme T - -1 b Do g, 2k
WA TE R DREM . PHZEREYT Th AL s
A G rhE e R LEE, g iR s
BifH g9, b7, (AMR) wdE8hE s “ £ BT
TS, IRA N, BRI, b/ MER], .
(HAE AR IR S, 1674857, WHH.”
FEEEANE, e, WEESIKIATT, RRNE A
FHIZE R R IR TN, B 2SS AN, Il s 28 1
ANUE, BRURTANBERE A 200, FEVRIT I LAZAMHE'E
IRE BB sk OIGR, *MEE. EEERANE
HBH, B, MORCSEZANE B B SRR AL, BT
T kb e, dEsR T, BIRHARREHRH, W
HESIKIATG, BEAMAAE R, ST ARgsEE
LB, RSP, KRS, AR IR
o E W | ¥

34 BWEN “fR-E-27 MBI
AHETER FH R M 2 A b T7 85 3, 554l

e AR AT B ) 24 3 A 4 SR B BE D A T o A

IR0 AR T AN B2 AE © bl b e 2 B

FIERIR, A7 RS2 AN R0 SR 1) FH 25 30

AL . BRI 2% 25 A AT Rk, A &5

5259y, SRR SRR R SRR R, FIRT

CR-E-TT-257 TR AR
BB EGZE. 2%, 245, 2

BT N R, RS S FE T 2

B AHIT T 8 W 2% 7 #r Tl B2 R 9T B

FHREIER RZ 040 TT, B GBIk, 259 3 MRS

IR, R R R C-RE-27 3 2

FEIAMIERE “OR-24 7 B “HE-2457 1) 2 B, DAY

OB S 1 K23 E O, W - Hng

CREE-JE Y-S SR EIL, RILE BT R E

76 BE IR WK 2% 55 B, Ska . B

FHERANE ;s WA R Lt BHZE. B

FMEE S -
FENGRIZIT IR, EEHIE B Rl -,

SEE PR A B AT IR TT o AT FUHE N 4% o

o7, R 2 JZ R0 s, T a7 FE

REVERIAZ AL TT 487 T IR T B BE RS IR F 25

R R, BRSO R IR R L FH % i 2 R

Rt—EMNS%.
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