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Abstract: Objective To elucidate the formulation patterns and health functions of health products containing Shanyao (Dioscoreae
Rhizoma) and explore the underlying mechanisms via data mining, network pharmacology, and molecular docking technologies. Methods
Health products containing Dioscoreae Rhizoma were retrieved from the State Administration for Market Regulation and Yaozhi websites.
Frequency analysis and Apriori algorithm-based association rule mining were implemented in R language. The TCMSP, HERB, HIT 2.0,
ETCM 2.0, and TCMID databases were used to search for the active components of Dioscoreae Rhizoma, and the PubChem and

SwissTargetPrediction databases were utilized to predict the targets. Then, potential targets associated with high-frequency health functions
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were obtained from GeneCards, TTD, DrugBank, OMIM, and PathCards databases. Functional enrichment analysis was subsequently
performed using the DAVID database. Finally, molecular docking of representative Dioscoreae Rhizoma constituents with core targets was
conducted using AutoDock Vina, followed by diagnostic evaluation via receiver operating characteristic (ROC) curve analysis based on
GEO chip data. Results A total of 471 Dioscoreae Rhizoma-containing health products were included, dominated by capsules in
formulation and targeting immune enhancement as the main health function. The formulas involved 216 types of Chinese medicinal
materials, predominantly tonifying, warm in nature, sweet in taste, and attributed to the liver meridian. Gouqizi (Lycii Fructus)-Dioscoreae
Rhizoma, Fuling (Poria)-Dioscoreae Rhizoma as the core medicinal ingredients. Network pharmacology analysis identified 294 active
components and 892 related target genes from Dioscoreae Rhizoma, alongside 2 360 potential targets associated with the high-frequency
health function of immune enhancement. Then, PPI topological analysis identified five core targets [signal transducer and activator of
transcription 3 (STAT3), epidermal growth factor receptor (EGFR), protein kinase B1 (AKT1), interleukin 6 (IL6), and tumor necrosis
factor (TNF)]. Enrichment analysis suggested that cancer pathway, cell apoptosis, TNF signaling pathway and chemokine signaling
pathway were the key pathways for Dioscoreae Rhizoma and its compatibility to enhance immunity. Molecular docking revealed good
binding affinity of core targets with characteristic components of Dioscoreae Rhizoma, notably, allantoin, dioscin, and diosgenin, with
ROC analysis further confirming the diagnostic potency of EGFR. Conclusion This study identified “Dioscoreae Rhizoma-Lycii Fructus”
as the core herb pair with the highest support degree in the formulation patterns of Dioscoreae Rhizoma-containing health products. The
combination of Dioscoreae Rhizoma, Lycii Fructus, and Poria may take EGFR and AKT1 as core targets and exert an immune-enhancing
effect by regulating the apoptosis process and inflammatory response in people with low immunity.
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1% Dioscoreae Rhizoma, BNYEILZG. R1LZ4
&, NEFFHMEY)E 5 Dioscorea opposita Thunb. {]
FREAREE, sl MEE, A, B B, vE
R E P — A0, (MRAREZ) HHI
b, BT, AR, BRIEERAR, Abp
w1, KA. SR B =it fidas, (Wgi&f
ZHER, B, 28, EAR. EEREFEZ M,
BAWRE. iRk, e, SeEmEwETE.
A 2L A 2 B 24,

AR, Jyme B 2K “ AR [ 2030 A
HbR, A0 R R IR THEOR 24 6 [RIVEH) 5 17
R R ChE Y 5 E IR R RN E (2025—2030
D) IR O R W IR BT R S R BT
HERIH, BYSAYEE IR, BRA TSR,
TR R . A B RVEEE T &N B ER G
HHER IR AR A% O ES . AR T LA B RIVR L2
EIR A, AR RS S A T
XTI, S IR B A T, I
R NEENLH], DU L2 A 50 B S AT A 3R AR S
%, N BRI AR WM. AT TE R I
A 1.

1 ERSFE
1.1 HEkKIR

iR ER TS R (http:/ypzsx.gsxt.

gov.cn/specialfood/#/food ) F1Z5 % M Chttps://www.

yaozh.com/), L “1125” {8, faz AN
P E 20254 8 H 10 Ho.

NFRE: OFREE S IRETI R @3
ORI HA, & T ABERAE 5 AR O
FIBL A R B AN 1 IR, PREEAS RN B

HeBpbritE: O CFAEIRME R T @EZEM T
MBI 1 IR @FEERTHZ RS 1 sk
R @HADAFF S NARE R
1.2 HEEE

KNSR T 5, N Excel 2016 A% 3%
NEEFRERE, @ E LA R AR, A
TR FIAL RIEDIRE. AT 2k 2y
AR . Tha. MERIAZ . & B A S AGE B AR
1.3 HIEHE
1.3.1 FIRMHTEH % (R RS R R
TR ARER (2024 1R WA .

132 FEMEAHRME 2% (hEZH) 2025
FERR (HPAEARED) RN (R 2RI, S EREUAE
YO AR Z, o L 2GR L 2R E R F
YR “lZg7. [FIR SRR A & IR B IR E R
oA AR, KRS AR, (LAY ER
S5 BIBRIG BT B RS 44 FR IR0 7 i
56 19 IRy 25

1.3.3 REDIREMIVEMN % (R EE NS
FREVORAE DI RE B SR AR E FR = A 7] (2023 FFRO),



PED 202648 B57% B8 Chinese Traditional and Herbal Drugs 2026 April Vol. 57 No. 8

= 3087 »

Bl P A L2 TR DR i 2T PR

08 2 24 B 2000 11 245484 5 e % ) BRI T LA

R, R
&

B

%

. S W
: HFRHERE

o =

2y, M T-1h25” A1 “PRE -1l 2 ROC HiZE gt

1 FLHHNRERRAFNERSIEEREZIERNSINMTRE

Fig. 1 Research process on prescription rules of health foods containing Dioscoreae Rhizoma and their mechanism of

enhancing immunity
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Fig.3 Statistics of suitable and unsuitable populations for health foods containing Dioscoreae Rhizoma
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Table 1 Statistics of high-frequency ingredients in health foods containing Dioscoreae Rhizoma (frequency > 20)

He W2 k) AR B I% He W2 k) AR A%
1 e 471 100.00 16 B 42 8.92
2 ik S 250 53.08 17 ey 37 7.86
3 R 165 35.03 18 954 33 7.01
4 S 128 27.18 19 RZ 31 6.58
5 A& 109 23.14 20 ey 28 5.94
6 PaES 63 13.38 21 Fif 28 5.94
7 R 59 12.53 22 Hh#g 27 5.73
8 EAE 59 12.53 23 FI 27 5.73
9 v 57 12.10 24 J 0 26 5.52

10 A 3 56 11.89 25 R 25 5.31
11 LAk 49 10.40 26 B 25 5.31
12 WA 47 9.98 27 F& 24 5.10
13 iz s 47 9.98 28 JEER A 23 4.88
14 K& 46 9.77 29 Y 22 4.67
15 EE| 46 9.77
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Fig. 5 Association rules and ingredient networks of health foods containing Dioscoreae Rhizoma
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Fig. 6 Information and network of target related to Dioscoreae Rhizoma and immunity
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A, B-Venn diagram; C-PPI analysis of common targets of “Lycii Fructus-Dioscoreae Rhizoma” herb pair and immunity and key targets; D-PPI analysis of
common targets of “Poria-Dioscoreae Rhizoma” and immunity and key targets; E-Dioscoreae Rhizoma and its potential core targets for enhancing

immunity.
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Fig. 7 Information and network of target related to frequently used herb pairs involving Dioscoreae Rhizoma and immunity
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Fig. 8 GO functional and KEGG pathway enrichment analyses of immunity-related targets for Dioscoreae Rhizoma and its
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W RN, IR RAESE. FTRA . RETE D957 . AT 4ERF MR K, X 5% g2

J% o RN FEASEAAL T PR S A FHUS 0L, Sl 264 IAE AR e 4 2R — 3, A R W& il b
KOS I ThRE L2 AT B TR e 0. e RN, R SRR D RE AP 200, 1 /D4 JLE



PED 202648 B57% B8 Chinese Traditional and Herbal Drugs 2026 April Vol. 57 No. 8 « 3095 «

GSE24206 GSE6731 GSE66494
1.0 1.0 1.0
0.8 0.8 1 0.8
H 0.6+ H 0.6- H 0.6
EGFR % #
B 0.4 B 041 B 04+
0.2 0.2 0.2
0.0+ 0.0 —_— 0.0 —
0.0 02 04 0.6 08 1.0 0.0 02 04 0.6 08 1.0 0.0 02 04 0.6 08 1.0
1-4E 571 1R 1-4E R
1.0 1.0 1.0
0.8 0.8 0.8
# 0.6 #H 0.6 ﬁg* 0.6
AKT1 # =
2 04 B 041 B 04-
0.2 0.2 0.2
0'0_ T T T T 0'0 A T T T T T 0'0_ T T T T
0.0 02 04 06 0.8 1.0 0.0 02 04 0.6 0.8 1.0 0.0 02 04 0.6 0.8 1.0
145571 14551 1-4p 5

10 #ZLE LR ROC fiZk i
Fig. 10 ROC curve analysis of key targets
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