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Abstract: Objective To systematically review and summarize the clinical application patterns and characteristics of traditional Chinese
medicine (TCM) formulas in the treatment of Alzheimer's disease (AD) and to investigate the potential mechanisms of action of core
Chinese herbs. Methods A comprehensive literature search was conducted in CNKI, Wanfang, VIP, SinoMed, EMbase, PubMed,
Cochrane Library, and Web of Science for clinical studies on TCM formulas for AD from database inception to April 2024. Data were
screened and compiled into a database using Excel. R Studio software was employed to analyze the frequency, dose, efficacy, properties,
meridian tropism, association rules, and hierarchical clustering of the included Chinese herbs. Network pharmacology was used to

predict the potential targets and pathways of core Chinese herbs. Targets related to both the selected herbs and AD were obtained from
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the TCMSP and OMIM databases, and their intersection was uploaded to the STRING database to construct a protein-protein
interaction (PPI) network. The results were then imported into Cytoscape 3.9.1, and key targets were identified through network
topology analysis using the CytoNCA tool. Gene ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway
enrichment analyses were subsequently performed. Results Among the 131 included formulas, Acorus Tatarinowii, Rehmannia
glutinosa, and Ligusticum chuanxiong were the most frequently used herbs. The three most common therapeutic effects were tonifying
deficiency, promoting blood circulation and removing blood stasis, and calming the mind. In terms of the four natures of Chinese
medicine, warm and neutral properties were predominant, while the five flavors were mainly sweet, bitter, and pungent. The primary
meridian tropisms were the liver, kidney, and heart. Association rule analysis identified 19 rules with a support threshold o f >
12% and a confidence level of >80%. High-frequency herbs were clustered into six categories. A total of 124 overlapping targets
were identified for the core Chinese herbs (Acorus Tatarinowii, Rehmannia Glutinosa, and Ligusticum Chuanxiong) in AD
treatment, with eight key targets determined through topological analysis, including serine/threonine kinase 1 (AKT1), tumor
necrosis factor (TNF), and Jun proto-oncogene (JUN). KEGG pathway analysis indicated that the primary signaling pathways
involved neurotrophin, Alzheimer's disease, and C-type lectin receptor pathways. Conclusion This study systematically
summarizes the therapeutic patterns of TCM formulas for AD, with an emphasis on tonifying the liver and kidney, promoting
blood circulation to remove blood stasis, and resolving phlegm to open orifices. It elucidates the multiple mechanisms by which
core Chinese herbs exert therapeutic effects through different pathways, providing valuable references for future clinical
applications and scientific research on TCM formulas for AD.
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Fig.1 Literature screening and database building process for treatment of AD with traditional Chinese medicine formulas
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Table 1  Usage counts, frequency, and dosage of high-frequency herbs

5 P AR BIK LER K E/g it E/g FHIFIE/g
1 AEW 65 49.62 0.11 20 11.57+3.83
2 At 55 41.98 2.00 30 15.4746.60
3 NE 54 4122 0.11 20 11.13+3.48
4 EE 48 36.64 0.11 15 10.07+3.62
5 BE 47 35.88 9.00 30 15.02+5.51
6 K 47 35.88 0.57 120 24.44+21.20
7 M3 42 32.06 0.11 20 11.96+3.48
8 iz 36 27.48 1.25 20 12.42+3.92
9  MRET 30 22.90 2.03 30 16.334+5.60

10 HIE 29 22.14 0.83 20 7.61+4.91
11 EEN 28 21.37 9.00 20 13.43+2.85
2 f= 28 21.37 0.11 30 16.04+6.50
13 %3 26 19.85 225 30 14.36+6.18
14 % 25 19.08 8.00 30 16.324+6.79
15 k4 25 19.08 8.00 30 12.124+4.34
16 Bf= 24 18.32 0.11 20 11.34+3.76
17 B¥E 24 18.32 0.38 30 12.56£5.07
18 KAf 23 17.56 0.11 15 11.61+3.48
19 22 16.79 10.00 30 13.91+5.00
20 HfTEG 21 16.03 10.00 24 15.24+4.37
21 BRKE 20 15.27 2.00 18 10.8543.60
22 aiE 20 15.27 0.11 15 10.36+3.42
23 AB 20 15.27 1.35 20 10.92+4.83
24 AR 18 13.74 10.00 30 18.39+7.93
25 KE 17 12.98 10.00 30 14.354+4.82
26 HerT 17 12.98 10.00 30 18.71+6.14
27 KHEE 17 12.98 3.00 15 7.53+2.85
28 JHEE 16 12.21 3.00 12 8.78+2.85

29 PN 15 11.45 10.00 30 16.47+6.28
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Table 2 Statistics of high-frequency herbs efficacy
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9 I8 1E R T i 24 16 1.86

214 2 5T BT RS (R EZ L) 2020
FERRCRI (HR ) Al s TR, DU R AT Z
JITHRT 156 B2 @A T i, W R—mkR 25102
AR itk RESEHTSE. ERR K 7
iz, RTHHIE 2 155 W%, HHpH (790 1K, 36.66% )+
¥ (5171R, 23.99%) A (515, 23.90%) &% . 3t
WS Rk, JLEGHHBL 1340 ¥k, HAE (707
R, 52.76%). “F (333 Ik, 24.85%) FIFE (229 X,
17.09%) &% . 3 )2 12 Fhéds, Bt 3 488 X,
HARF (691 ¥k, 19.81%) B (617 %, 17.69%)-
L (569 1K, 16.31%) SAHERTS. 45 R MK 2.

TOMOR oW T oM oE W oT o %

2 HPHETFIAT AD BIMERIFEIRE
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Table 3 Association rules analysis of high-frequency herbs

75 Ji& Tt BT SR % BIEE% RFE
1 B % 15.27 80.00 1.91
2 Bhi Wi 13.74 90.00 491
3 AETH B 13.74 85.71 1.73
4 JNE Awid 12.98 85.00 2.06
5 A= =S Awis 12.21 94.12 5.14
6 i AR 12.21 88.89 2.16
7 AR JIE -+ 12.21 88.89 5.82
8 Adh B 2G5+ 1hZe 8 1221 88.89 2.12
9 2R )+ #h 35 12.21 80.00 291

10 NE A +LAE 11.45 100.00 2.43
11 ViR =S Awis 11.45 88.23 5.03
12 AR FRATH N 11.45 83.33 5.46
13 i AT+ AR 10.69 100.00 2.43
14 Awid AT+ NE + B 10.69 100.00 6.55
15 = FAT+HLAE 10.69 93.33 5.09
16 = AT+ NI+ 4035 10.69 93.33 5.09
17 24 AT+ B 10.69 87.50 5.73
18 % FRAT+ R 10.69 87.50 2.12
19 IRA] JE 248+ B 10.69 87.50 4.98
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Table 4 Active ingredients in core Chinese herbs
%5  MOLID L X FHRE OB/% DL SV
1 MOL002135 ##gHi (myricanone) 356.45 40.60 0.51 Il
2 MOL000422 1l (kaempferol) 286.25 41.88 0.24 A1 B
3 MOL001494 WiHiEZ Z.lE (mandenol) 308.56 42.00 0.19 JII%E
4  MOL003542 8-7¢: Mkt L Z5%) (8-isopentenyl-kaempferol) 35438 38.04 0.39 F E
5 MOL002151 JI=H# (senkyunone) 326.52 47.66 024 JIIE
6 MOL003576 #%fiF% (eudesmine) 386.48 52.35 0.62 i &
7 MOLO000359 %A $fE Csitosterol) 414.79 36.91 0.75 Hdthig, )JII%
8 MOL000433 M (folic acid) 44145 68.96 0.71 I
9 MOL000449 T #$EE (stigmasterol) 412.77 43.83 0.76 FMhg
10 MOL003578 FRETTHiEE (cycloartenol) 426.80 38.69 0.78 F Evd
11 MOL002140 )I|%W (perlolyrine) 264.30 65.95 027 1%

12 MOL002157 JIIEZERRAEE (wallichilide) 412.57 4231 0.71 JII=
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Chinese herbs and AD
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Fig. 6 PPI network of core Chinese herbs in treatment of AD
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Table S Information on key target parameters for treatment of AD with core Chinese herbs

i L) TR degree BC cc
1 AKT1 RAC-alpha serine/threonine-protein kinase 90 908.573 4 0.788 5
2 TNF Tumor necrosis factor 89 1282.049 0 0.783 4
3 JUN Transcription factor Jun 77 632.119 6 0.727 8
4 STAT3 Signal transducer and activator of transcription 3 76 410.666 5 0.723 5
5 ESR1 Estrogen receptor 75 669.088 3 0.7193
6 EGFR Epidermal growth factor receptor 75 432.684 0 0.7193
7 SRC Proto-oncogene tyrosine-protein kinase Src 72 560.299 8 0.706 9
8 PPARG Peroxisome proliferator-activated receptor gamma 69 588.738 5 0.694 9
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