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Abstract

Objective: To explore the medication patterns and the potential mechanisms of the core prescrip-
tions used by Director Xiang Jun in treating diabetic nephropathy with Traditional Chinese Medi-
cine (TCM). Methods: A total of 227 patients treated clinically by Director Xiang Jun from September
2021 to June 2023 were collected. The prescriptions were analyzed for frequency, association rules,
clustering, complex network analysis, and network pharmacology. Results: The analysis showed
that the prescriptions for treating diabetic nephropathy included 173 TCM ingredients, with Astrag-
alus (Huang Qi), Cornus officinalis (Shan Zhu Yu), and Chinese Yam (Shan Yao) being the most com-
monly used. Two potential prescription patterns were revealed through clustering analysis, reflect-
ing the therapeutic approaches of invigorating the spleen and qji, activating blood circulation, ben-
efiting the kidney, consolidating essence, and purging turbidity. The core prescription, identified
through complex network analysis combined with Director Xiang’s clinical experience, consists of
Astragalus, Rehmannia (Shu Di Huang), Chinese Yam, Cornus officinalis, Rhubarb (Da Huang), Trip-
terygium wilfordii (Lei Gong Teng), and Leech (Shui Zhi). Network pharmacology analysis revealed
that the core prescription contains 94 active ingredients, targeting 905 potential targets. Key com-
pounds include Kaempferol, Beta-sitosterol, and Hederagenin, with core targets being PIK3CA,
PIK3CB, PIK3CD, PIK3R1, SRC, MAPK1, MAPK3, mainly involving the PI3K and MAPK pathways. Con-
clusion: The TCM treatment of diabetic nephropathy by Director Xiang Jun emphasizes strengthen-
ing the spleen and kidney, nourishing qi and activating blood, consolidating essence and purging
turbidity, with an approach that balances tonifying and purging, harmonizes Yin and Yang, and sim-
ultaneously supports the righteous and eliminates pathogenic factors.
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1. B

¥ PR 97 ' 93 (Diabetic Kidney Disease, DKD)/& ¥& H b /R 5| & IS IR H O, SELLE AR
B DR HEAT L T PSS N F RIIG IR R I, 218 OB PRV 238 5 T RE N B AN 28 K 91 i (End-Stage Renal Dis-
ease, ESRD) 11 B Kl . B W PR 7E A BRVE I AT AR BE 00 - F, DKD & sy e B Bk ik P fr gk e 1] it
Z—[1]. JRUEWRIR CHEAT 74w Mp . #HliE. fH RAAS RGHMHIFR. SGLT-2 #5552 Gy
Jiid, AHEARSRATEAE[2], FMXHIIAT FRIGRFESER R A B R . PEA P EEA, fEEST
kB REEEEEH, HIERIT DKD KRR ES T AR T 23], kXA T A FEMEE
FEZ AR A BB AR TAE, 463697 DKD KRB iR RS 5 4 & IR R 20T 454, I DKD
FORALFEZAER . 5, UAAEARSONRNLEE S, B . 18, MR, MER W, SRIFVETT M (i
R IR, IEARIAR, (ENIR FEUS T REFIT 8 A T RE FAERIGIRESR, 8457
M FATVRYT DKD MIIGIEZS, FIFEERIZE AR VA REB L HAZ DAL T, 08 FH 2GR, T 2% 2 2 2
THES M OALTT16TT DKD FREE S TAERNLS], DA ER 1297 DKD RS IAE 2COR Fe R b Uk .

2. ‘IR
2.1. NFRE

1) 7£ 2021 4£ 9 H & 2023 4 6 FIEIELIZ T ok K A b R e B 1a) 2 EAEEOmRH 12, 2) TR
Jife Boe#, 3) HEMERE: 4) F74 2022 &£ ADA/KIDGO 5L DKD K2 BibrHE[4].

2.2. HERRERIfE
1) Af7& DKD Wil g 2) fhA MR T oW B B R G R AR MR I 3) TR, T

][l

e W g B AL A 2
2.3. BURIZIRR G54
ZIRNHEbRETR 1L f5, IS5 1075 607715 2, RIERES . R0 TERI. AUSITEL. 299, HIik.

PATHURIIZE B, R BE DG BN “TIeh A7 E 87 BakE, M R4A.3.1 x5 77 147 7%
Hr K AR B, A Sort BREO 2K, DU TIREAT IR SE T A AT, EF Apriori 5320 Bt b 2 Bk
N, BN SCREFEBCN 0.5, F/NEAEREBRN 0.9, BiEE/ MR ¥ 2, JFEATATAL, ] Choose &
kA2 0 25%), AT Helust R BOHAT R 70 H .

2.4. EHMLESTHT

12 A Gephi #414(v0.9.2) [SIA #2475 8 2 4%, K — 2% Ak J7 HR R & AN R 2454 971 s (node) AH %,
A B —NF M, B FrE AT &0 E AT 4R B — A Al i b T A 2%, BRI 2 2 A 1)
PP ECATLAE il (edge), 3024 % H B IR B E I (A (weight) o 20 BT LI 28 S L 4 0 & 1k DL %
k-core [6]4bT7 %, 4h5& I F FARIGUE L0120 AL TT

25. MBHIEF 4R

PIAZ oAb 7 23 N R 3 5, LA IRAE 20 8 F JE (Oral Bioavailability, OB) > 30% H.2 2414 (Drug-Like-
ness, DL)>0.18 A%k, FIF v 24 R4 253 40 #1°F & (Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform, TCMSP, v2.3) [7]7#ii% H A% 0o b 77 BIiE PR R 7y, 8t Pubchem £idis 2 25 )
PIETE R T 45, IR Swiss Target Prediction 3 [8]7% 10 &0 P B3 O VE FH#E A, 4%
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Probability > 0 F#E &, SIAE Simad & SCikdk T #h 78, f#H Cyto-Scape (v3.9.0)3K A [91F 254 - Bk
- B2 . PL “Diabetic Glomerulosclerosis” . “Diabetic Kidney Disease” . “Diabetic Nephropathy”

NG, K& GeneCards (v5.19)%04E ZE[10]. OMIM %4 FE[11] & DisGeNET (v7.0)¥#E % [12], K5 A
DKD H IR O i o KRB0 AH SCHE s PR B I, 54077 B8 RS 4R o A8 SR AU N String (v11.0)
B4 P A4 73 B (1 HAE (Protein-Protein Interaction, PPN, FJF] DAVID 3 FE X PPI /2% o (8 25 3k 4T
F R AR (Gene Ontology, GO) N 5 #R 3 K] 15 %5 K 41 71 #}H4= 15 (Kyoto Encyclopedia of Genes and Genomes,
KEGG) & &5, FHEH R4.3.1 % GO fl KEGG & £ /7 & AT nf WAL AL B, §7 1% K: 1EJ5 P {E(FDR)
<0.01 K458, %M Gene Ratio [/7HEF, GO EHEAM AT U6, MM EWS¥ 2 =hm&
ZNHT 10 %%, KEGG &%/ HTR/R T 20 %%

3. &R
3.1 EA4%

AWFFILGIN 227 % i3, 1075 A5 000T7, Fof 6 173 W2, 0w AT 3 WRHR 2440 ) R 2 1
WIZEBE, 102, A PSRV B AT 20 Wk 24 07 1.

Table 1. Director Xiang Jun’s high-frequency medication statistics for the treatment of DKD

% 1. MEX(EETT DKD MSizsasit &

5 T2 44 R N B (%) 5 T2 A4 R N B (%)
1 R 1067 6.57 11 TAREE 779 4.80
2 g3 1052 6.48 12 LS 695 4.28
3 hz4 1049 6.46 13 W IR 582 3.58
4 F% 961 5.92 14 K 528 3.25
5 P 931 5.73 15 ERISWN 227 1.40
6 IRAT 914 5.63 16 AR 210 1.29
7 EE| 910 5.60 17 B3 A 190 1.17
8 e 893 5.50 18 A B 165 1.02
9 K 889 5.47 19 BE 156 0.96
10 SRl 849 5.23 20 TR 147 0.90

3.2. IKHK

173 R 25 DY S0 A AP 2 e %2, O SO 25k e, WA 1; R DL H R Z, 5. ¥
w2z, WK 2,
3.3. <ERELM

WRAEATE S8, X2 AT R 48T, 183 12,555 25BN, DLEEE > 09, SCFE >
0.1, #ETHE >1 NbruE, TRk PR S, BEARA SRR AT, FE4407 20 %
BERRIU W22 2. [FIRS RN AT 100 Fhea i B M 48 18, TLIE 3. 456 R AT HR FE FAEIGT DKD %
DIZR NS - 128 - 1%,
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Figure 1. Distribution of medicinal properties (Four Qi) in prescriptions
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Figure 2. Distribution of medicinal tastes (Five Flavors) in prescriptions

B 2. AYMEKRS

Table 2. Top 20 traditional Chinese medicine combinations based on support degree

2. ZIFERHT 20 WP ABEREES

FeAHZH A SCHESE BEEE PeFtE L7108
hZREE > miK 0.97 1.00 1.00 1047
gy > WK 0.97 1.00 1.00 1044
th#h > 1IhZRE 0.97 0.99 1.01 1039
ITENTIE S e 0.96 1.00 1.00 1034
1z > wmK 0.89 1.00 1.00 957
% > WxHE 0.88 0.99 1.01 948
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4R
&, ZRE > BHiK 0.88 1.00 1.00 944
& > 1Lz 0.88 0.98 1.00 942
&, g > ®/iK 0.87 1.00 1.00 938
P& g > IEE 0.87 0.99 1.01 935
P& g, IIEE > wWiK 0.87 1.00 1.00 931
HHTE > HE 0.86 0.99 1.00 926
AHTE > 15 0.85 0.98 1.01 917
HHFE > 1% 0.85 0.98 1.00 913
thZEgE, B > W 0.85 0.99 1.00 912
A > WK 0.85 1.00 1.00 910
%y, B > HiK 0.85 0.99 1.00 908
M > 0.84 1.00 1.00 906
Wz, A > iz 0.84 0.99 1.01 905
FAG > e 0.84 0.98 1.01 900
®
[ ]
[ ]
| 4 o support
S R » ® 0.85
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5 f A @ oo
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Figure 3. Network map of medicinal association rules
3. ZH4 R BE A 4% &
34. Bt

X TT TG HEAT BT, I8 L NBclust bR 80 E S LI RIBHON 3, R RG] 4, K
ERPARBMEATT 0. 1) KR, JAOTIR, 5, BUE, IRE, g, g, bR%, HE,
B, RAT, KB BLWE 2) KK, T, K%, BES, MG B, o, R, FX
B, Lol FRER; 3) REL £, XML, AE, WY, 8T, B, AR HE KK KT
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Figure 4. Hierarchical clustering analysis dendrogram of medications

4. BHMRRBED T REWE

3.5. ERMERIZLDLLT 574

3.5.1. EHMLE

A8 SRR BE R T 50 1) I 24 6] (R LIRS AT AR o i) i 2 2% 9 4%, ZERE B PR F FR B3 (Fruchterman-
Reingold) AT /151 G4 7, 7 A K/N S 5 B (degree) i aE Eb, 5 A0 A BE 574 s PO B RAE EE, 3410
TSI A E R E L. MRS 39 N AN, 356 A5iL, MILRTEIE N 18.256, TN /T
A5 HE 18 M 7CGHATE AL, PR K E N 1.52, (i 2 Mhe T EMBER, WA 5.

Figure 5. Director Xiang Jun’s high-frequency medication pre-
scription complex network for the treatment of DKD
B 5. mZEEERTT DKD MERZAHIL T S F M L%

35.2. Bk
X R F ML AT k-core IZH[5], REEHE/NT k (A5, 53] k &RMEN 15, W IR
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Figure 6. Director Xiang Jun’s k-core network map of
medication prescriptions for the treatment of DKD

& 6. EZEE{EIATT DKD &75/9 k-core P4 [E

3.6. PRGBS

3.6.1 #ZOLSEEENESYRES

1E TCMSP HEFERT R 7 R, ik iE vy, BdEA A Ed okt ir4h 7, i@l Swiss
Target Prediction Rk FGIIL AL i, 49 BB EIETERR ST 16 F, BE AT 1089 AN #AHBEEVETE S 2 Fl, AT
85 Ay LLZGIEPERLSY 12 Fh, HEAT 764 Ay ISR BIENERLSY 16 Bl BEAL 747 AN KEOEMERS 13 F, FE
U536 A EARRIETERS; 42 T, BB T 2608 N KIEVE TS 10 R, BE AT 651 s R E A B OAL
T EVER A 35 94 Fh, FEAERE R 905 . 4 HdE 3\ Cyto-Scape #fth, M2y - Bisy - BB 4%
B, UL 7, HA Degree EHHEAT =MILEY) 2 LR (MOL000422) 7 BE(MOL000449) Fl H #7 fif 2
JG(MOL000296).

Figure 7. Network map of TCM-components-targets
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3.6.2. AZEH A PPl MLHIE R 2% L = ik
¥ M GeneCards. OMIM J% DisGeNET %4 22 HH 3R 15 1) N DKD i Al JCHE i 3k T8, PR EE I

JE#33 14855 /> DKD FHIGEE si. FiZ 04 T7 25948 i 5 DKD AHSGHE RUESC 4R, 153 845 /M FEHE
A, KIS AF) String $dEEF, LL “Minimum Required Interaction Score” > 0.95 #EAT %, sl ¥
RUSTFESE 2 PPI W4, B tsv SUPFF N Cyto-Scape SAFEAT #4304, I A1Z PPI 48 541 AN A,
1684 2%i/1, ¥4 degree KT A7 HCHE s CHEE 11, 193 M ZE FAEH 2457597 DKD #% /L4 s PIK3CA.
PIK3CB. PIK3CD. PIK3R1. SRC. MAPK1. MAPK3, WL/ 8.
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Figure 8. Key target network map
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3.63. ZEBREESH

1) GO &40

AR FEZ AL TT IR ST DKD AT REMIFE LT, {3 H DAVID %4 P Xt 845 MNAZ4E 58 2T HE1T GO 44T,
LA FDR <0.01 Jyfikhzite, 53] 491 i 4id 74 (Biological Process, BP). 74 Jii4Hfiu 41 ( Cell Component,
CC)F1 115 T4 1M BE(Molecular Function, MF). ¥ BP. CC. MF % Gene Ratio [%/FHEF, F R 4
Hez i 10 2k BAIE, K9, wiABP 45 R EEEEEESH T BAMKRIL. RNA REHERIE
WA CC 45 R F E R AEr MM F . . AR hm; MF 4R FEFEEEARSE S, ATP 4
AU ER AL G T
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Figure 9. Bubble plot of GO enrichment analysis for intersection targets
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2) KEGG & &HE 51T

i/ DAVID %#5 FEXTAZ 280 fUidEAT KEGG 4347, DL FDR <0.01 AffidbrifE, 33 162 ki@, %
8 Gene Ratio F#/7 7, I R ZxilHE AT 20 pd s <a B, W 10, A SR i 2 5 S AR UHE % |
Jeg i A D 2 LA B 25 MO A - S2 AR ELAE @ B b

KEGG Pathway Enrichment

Viral carcinogenesis 4 ®
Rap1 signaling pathway 4 @
; Count
Proteoglycans in cancer4 @
PI3K-Akt signaling pathway 4 ([ ] ® 50
Pathways of neurodegeneration — multiple diseases 4 ® 75
Pathways in cancer -
o 75 ) @® 100
Neuroactive ligand-receptor interaction
MicroRNAs in cancer o . 125
o Metabolic pathways - @ -
g MAPK signaling pathway - ()
% Lipid and atherosclerosis - { J
Q. Kaposi sarcoma-associated herpesvirus infection4  ® FDR
. A . 2.5e-05
Human papillomavirus infection{  @®
Human cytomegalovirus infection4 @ 2.0e-05
Hepatitis B4 @ 1.5e-05
Epstein-Barr virus infection - 1.0e-05
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Figure 10. Bubble plot of KEGG pathway enrichment analysis for intersection targets
B 10. X&KL= KEGC EESAE

4. e

AR, DKD EHFZRUMESS, ME RS, IOWiEgEs, TEHA, %%%%%ﬁ,%\

1RNE N

WAL Z IR, Hddm AT AR, MAKRTR, SHUSATRE, TEAHR KR f.

PR

Y, RN, BUERAESZ, P E AR AR Hﬁﬂ%éﬁﬁﬁm?ﬁﬁmﬁﬁmr X
BRI AARIERET R, SBUZMSUG, ORISR, WU sk, s 2 m R 8
2, HRKNHENR, BHEEXRIEVE. REAEEAMRE.
MASE RSN, CATE S AR i 25, AR = HE:, LR IR R TR N 2 JEA0, JF
BRI, 36 AT s B T RE[13]

RIFN 3 b R, 1 F FATIEYT DKD FefZ O 255 N B EE - (L2881 2y, [FIX =

% FATVRIT DKD s =

o B DA, 0 RN EERA
FRIRW SR, o I
Baint 25y , K IRIEIAA:

B A,

WARCAL, AU

“EURERZW®RER, RERRSE,
T2 E RIS AR . AHRIRSE, WU TR, 2 SGEHT.

WRo BEECH, PR, AMITFEH, FKIE, TR

—ZGlet, BIFEAREA, PrAE SRS S 2 2. R A LAl 2R3
bRk HERIRE A2 . HESIZRERNEL S B (G
RSz, KR E,

J7 DKD, L “HME” R, DL “VHR” okl NG, BAFHPRE, $RIERRA. $H%

jbji Lu,

Y EA R DRI EAS
R, ORIV EANL 2RO 7T 2

FRERTIVW 80 P RPN Y AN RREEE TN

Wk 24t 1)
g5, F, 7%

(LY@
7 S LA E F TR
B 5 N\ [14]HF
TG RN RILZRE S R B G, AR REaS R T IERA, EREALE
EAFPREME . P54 N [1518 45 T DKD K BR 3 BE AL 2550k
1 DKD KRingfbae )1, Ry KRB NE.
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AW TS R TR TR DT, RIS RIS T 3Ty, B IAA YW E, RETE
FKMM RN, BRI &SN, AW, A7 1 AKIEE, HITrR, %5, #dhik, 128,
gy, g, HIR%S, P2, HE, FAY, KB, B, @i, ML g A7 2 AR, &
T, RE, BRE, AEPHE, AR, TRAME, SRR, HXE, o, BER, FRE. R, Y50k

O T AR RS PR 2. Lz, K3E. HAME. KIE. AT R AN FIKTH
i, BB EEREIANG , SRS RE, SLRMENAT 2 ), W AR (2R RERT, TRRRRE Y, 12
GIANEIE, BB RR <&, HET k7, e, Kou@pism, HE5EAR. KIEE
Mmids, oAy, WA, 35 B E . Rk 2.

W26 25 B2 AT BoR, RO AL TTIRIT DKD SOOI GV N B B ARRATILE & A 1 L=
(MOL000422). ZA|455 N[16]i@1k % DKD FE81K SR EM LSS, K I 25y rT | DKD K E'E
LRI S LA A BRI T, G5 B DR, B IR R E A o BRIBAE N [17 8 4R 70 1L SR o] =Bk aS
KRG RBE(HBZY-1) 40 fusE s smm, I =8 v] feid it #] MAPK {558, #] HBZY-1 4 f
HEBE B A AN R SR R . B0 E AN PIK3CA. PIK3CB. PIK3CD. PIK3R1. SRC. MAPK1. MAPK3.
.+ PIK3CA. PIK3CB. PIK3CD. PIK3R1. SRC ¥y PI3K IR 51, CUAT PI3K J& —Fh7E ik & A=
RS2 A4 VR A FH 00 M P 0% A IR JULRE8cmly S — SR A, R BEAL T RE pl10 5915 2E p85 4 mk[18],
PIK3CA. PIK3CB. PIK3CD #4254t IA 25 PI3K [1) p110a. pl10A. pll06 fE{LIFEE, PIK3R1
LR G p85e PHFTVEEE, Src [FYE 2 (SH2) 45 3 B2 2 5 ik p85 [19], 4 SH2 4l 5 2 ARk B
R SR P BRI R IR L 45 A I, 255 pl10 (3o 4 1 (el e fi, AT (AL T S AR
EEER Grb . TS R SRR R 2R EG, AR EOE IR 2 N BRIk AL, X pl10 [r# ]
VEFIfRIE, et ILEE — #5152 (Phosphatidylinositol-4,5-diphosphate, PIP2) & Z4: Mgk, & ks — A5 1wk g
Fik LR = 1% 2 (Phosphatidylinositol-3,4,5-triphosphate, PIP3)i % AKT /2115 S8 %, WHL AKT BE
AIERR AL AS160, TEHI &M GLUTA M2 AT fifi 47 F2 960 7% 4% ) 40 i i i 1 ok 78 v R 15 0 B4
FH 5 ST 00 ) S A 5 TR PR 27 53, A IR 440 i 410 ) GSK 3 T I8 i i 45 i [20] [21], IRtk PIK3CA.
PIK3CB. PIK3CD. PIK3R1 & SRC J& K 7£ 5 AU A2 A0 A1k & s BURME 75 T R 5 T L 2EH . MAPK1
5 MAPK3 3 K 4w i ) 2 5 35 [F R B MAPK,  MAPK 4% U & 22 i () JOREE %, BEZEE RACHE . ey
RIE S 22| W R AT E EEFNER, &S 5840NE. JEN TR, BiG RAS R4i%
Z M 38 DKD RAEMAEDFIRE[23], 4G EEITER, BRAVNNNZE E(EIRTT DKD K%L J7
BAESHS RAMRSEYFERE, @i PISK 2 MAPK @R, 7EAQEHE R ™ M RN .

5. &G

AW TS AR A2 5 W 2 25 BT, IRF0 T M ZE FAEIRYT DKD HIImIRE S, FERZ0AbT7 1 Rk
oy BRAGHAT TP, i O A O A R AUE s, (RIS RN TR P g
BAE A4 SIS (R IE 55
EEWH

Tk F A TR AT RIT A .
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