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Prescription Patterns of Yang Shulian in the Treatment of Leukemia and

the Network Pharmacology Study on the Mechanisms of Core Drugs
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Abstract: To summarize the prescription patterns used by Yang Shulian in treating leukemia, explore the potential
mechanism of the key drugs, and verify it. Prescriptions for leukemia treatment by Prof. Yang were collected. Data on
herbal formulations were analyzed using the Traditional Chinese Medicine Inheritance Calculation Platform and SPSS

software to identify high-frequency herb combinations and determine core drugs. Network pharmacology methods were
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employed to extract active components of the core drugs and construct a "core drugs-active components-key targets-
signaling pathways" network to analyze their anti-leukemia mechanisms. Molecular docking was performed using Vina 1.1.2
to validate the binding affinity between core drug components and key targets,and R Studio was used to generate heatmaps
of the docking results. A total of 176 prescriptions involving 289 Chinese herbs were included. The most frequently used
herbs were Gancao ( Glycyrrhiza uralensis) , Danggui ( Angelica sinensis ) , and Huanggqi ( Astragalus membranaceus ). Key
herb combinations included “Gancao + Huangqi — Danggui” and “Ejiao ( Donkey-hide Gelatin) + Mohanlian ( Eclipta
prostrata) — Niizhenzi ( Ligustrum lucidum).” Herbs were predominantly sweet and cold in nature,primarily acting on the
Liver Meridian. Common combinations included Huangqi, Danggui, Niizhenzi,, and Shudihuang ( Rehmannia glutinosa ) for
supplementing Qi and nourishing Yin; Shengdihuang ( Rehmannia glutinosa ) and Huangqin ( Scutellaria baicalensis ) for
clearing heat and toxin;Ejiao,Sanqi( Panax notoginseng) and Xianhecao( Agrimonia pilosa) for resolving stasis and stopping
bleeding ; Fuling( Poria cocos) and Baizhu ( Atractylodes macrocephala) for regulating Qi and resolving phlegm. Common
factor analysis indicated that representative herbs contributed 63.90% of the variance,encompassing high-frequency herbs.
A high-frequency co-occurrence network involved 25 herbs,with Gancao,Danggui , Huangqi , Fuling,, Baizhu , Shengdihuang ,
Shudihuang, Niizhenzi ,and Renshen(Panax ginseng) identified as core drugs. These contained 205 active components and
243 target proteins,with 45 key targets overlapping with leukemia-related genes. The top 5 targets were TP53,STAT3,JUN,
AKT1,and TNF. These were associated with 489 biological processes, 12 cellular components,,and 18 molecular functions,
and were enriched in 30 leukemia-related signaling pathways. Ten pathways, including HTLV-1, PI3K-AKT, and MAPK,
were confirmed to be significantly involved,enriching 37 key targets such as TP53,STAT3 and JUN. The core component
[B-sitosterol exhibited strong binding affinity with the top five key targets. Prof. Yang proposed that the pathogenesis of
leukemia involves internal accumulation of pathogenic toxins in the bone marrow and deficiency of Yin,essence,and blood
in the liver and kidney, which should be termed “marrow toxin”. Treatment should focus on supplementing Qi and
nourishing Yin,clearing heat and detoxifying,and resolving stasis to stop bleeding. Herbal strategies prioritize treating the
liver while simultaneously regulating the liver, spleen, and kidney, with attention to all five zang organs. Commonly used
formulas include Sijunzi decoction for boosting Qi and Shenqgi Shabai Decoction for nourishing Yin; Xijiao Dihuang
Decoction for clearing heat and toxin; Huxin Kang for dissipating stasis and stopping bleeding; combinations such as
Buguzhi ( Psoralea corylifolia) and Huangjing( Polygonatum sibiricum) to nourish Yin and warm Yang,as well as Chuanxiong
(Ligusticum chuanxiong) and Baihuasheshecao( Hedyotis diffusa) for detoxifying, dissipating stasis,and stopping bleeding.
Compound Huangdai Tablets are often used for emergency treatment, while Yigi Huoxue Jiedu Formula is employed to
prevent relapse. The core drugs are rich in B-sitosterol ,which exerts significant anti-leukemia effects by inhibiting leukemia
cell survival and promoting apoptosis through multiple targets and pathways.

Key words: Yang Shulian, leukemia, medication patterns and prescription rules, network pharmacology, core drugs,
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Table 1 High-frequency Chinese medicines information table for leukemia treatment by Yang Shulian( Frequency>10)

5 h#igR Mk H2 W FRS % || RS AR Pk [EEA SRR I %
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Table 2 Frequency analysis of the property and flavor of Chinese medicines used in Yang Shulian’s leukemia treatment
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Fig.3 Analysis of meridian tropism for Chinese medicines used in Yang Shulian’s leukemia treatment
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Table 3 Frequency analysis of Chinese medicines efficacy categories in Yang Shulian’s leukemia treatment ( Frequency=30)
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Fig.4 Therapeutic efficacy profile of Chinese medicines in Yang Shulian’s leukemia treatment regimens
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Table 4 Core combinations of Chinese medicines in Yang Shulian’s leukemia prescriptions( Frequency =10)

P55 LG SCRRRE F5 Bl iRy SCRRRE P55 EL iRy SRR
1 HIH-E 27 19 HIH-RE 13 37 7 F AR 11
2 HE-41 23 20 LT - R 13 38 B -RE 11
3 HR-R% 20 21 HR-AR-KE 13 39 25— 11
4 FIAR-TRE 19 22 19— A 12 40 9 A i H 10
5 I -2 B 18 23 AAR-AZ 12 41 EigieSl S P 10
6 HHR-FAR 18 24 A b - 12 42 AN T 10
7 BWE-HA 17 25 EVERS :SSEW N 12 43 B R - UL - R 10
8 HIF-FAR 16 26 2 - 12 44 E1EEE ) 10
9 R 15 27 RS IH -2 12 45 HR-HH-FR 10
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16 TR PR 14 34 ol fig — 2 A5 11 52 B - 10
17 HE-AZ 13 35 A b B~ 4 01T 11 53 Y- 10
18 HH-AZ 13 36 -2 5 11 54 Az 3~ 11 10
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Table 5 Association rules of core Chinese medicines combinations in Yang Shulian’s leukemia
treatment prescriptions( Support=10, Confidence=0.7)

75 F| B T F B EE
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3 M E-> B 0.94 15 HE, AR->IRE 0.72
4 BRE-SL T 0.93 16 FIAEHE TR B —> B 0.71
5 LT, B > B R 0.92 17 W iz - > 1K % 0.71
6 LT AR > 0.91 18 WBEF->#H% 0.71
7 RS —> 0.91 19 W, LUl F->%hE IR 0.71
8 O, P -> 15 0.86 20 HEE BRE >R 0.71
9 LT, RSP 0.85 21 I, AAR->2 14 0.71
10 NE->411 0.85 22 A B>l 0.71
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Fig.5 Network of core Chinese medicines in Yang Shulian’s leukemia treatment( Support=10, Confidence=0.7)
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Table 6 Core Chinese medicines combinations in Yang Shulian’s leukemia treatment regimens through unsupervised K-means clustering
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Fig. 7 Dendrogram from hierarchical clustering analysis of high-frequency Chinese medicines in Yang Shulian’s leukemia treatment
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Table 7 High-frequency Chinese medicines combinations in Yang Shulian’s leukemia treatment regimens based on hierarchical clustering
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Fig. 8 Scree plot for high-frequency Chinese medicines in Yang Shulian’s leukemia treatment( factor analysis)
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Fig. 9 Rotated factor loadings for high-frequency Chinese medicines

in Yang Shulian’s leukemia treatment regimens
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