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Abstract

A Study on Exploring the Relationship Between Bo-Myeong-Ji-Ju Herbs and
Immune Function Using Network Pharmacology

Won-Yung Lee' - Ji Hwan Kim**
'Deot. of Pathology, College of Korean Medicine, Wonkwang University

*Dept. of Sasang Constitutional Medicine, College of Korean Medicine, Pusan National University

Objectives
This study explores the immunological effects of Sasang constitutional medicine (SCM) by analyzing the interaction
between Bomyeongjiju herbs and immune-related processes through network pharmacology.

Methods

Bomyeongjiju herbs for each Sasang type were identified from Dongmuyoogo and selected formulas, focusing on 23 herbs.
Compound and target data were obtained from OASIS and related databases, creating a network of 420 targets and 1,000
interactions. Enrichment analysis was conducted using 122 immune-related Gene Ontology terms to identify significant
associations by Sasang type.

Results

Network analysis found that Bomyeongjiju herbs were associated with immune functions at rates significantly above
chance, with an average of 18.56 immune terms per herb. So-eum’s herbs were linked to microglial and macrophage
activation, So-yang’s to MyD88-dependent Toll-like receptor signaling, Tae-eum’s to leukocyte migration, and Tae-yang’s
to T-helper 17 Cell Differentiation.

Conclusions

Bomyeongjiju herbs demonstrate constitution-specific immunomodulatory potential, supporting SCM’s personalized
approach. The findings indicate that SCM can influence distinct immune functions by constitution, which may help address
immune-related diseases effectively.
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Figure 1. Network of Bomyeongjiju-related herbs and their targets by Sasang Constitution.

This network visualizes the interactions between the requisite energy herbs and their target proteins. Each node represents either a herb or a target
protein, with edges indicating interactions. Herb nodes are color-coded by Sasang constitution type: So-eum (cyan), So-yang (light pink), Tae-eum

(blue), and Tae-yang (red).
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Figure 2. Distribution of immune-related terms associated with by Sasang Constitution herbs.

The box plot visualizes the relative ratio and count of immune-related terms associated with Bomyeongjiju-related herbs, grouped by Sasang
constitution types. The left y-axis represents the relative ratio of immune-related terms, while the right y-axis shows the total count of relevant terms for
each herb. Individual data points indicate values for each herb, with colors representing Sasang constitution types: So-eum (SE, cyan), So-yang (SY, light
pink), Tae-eum (TE, blue), and Tae-yang (TY, red). The horizontal gray line at the bottom represents the chance level, illustrating the baseline

threshold
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Figure 3. Distribution of immunological functions of Bomyeongjiju herbs by Sasang Constitution.

The left chart displays the absolute frequency of each immunological function for each constitution, and the right chart shows the normalized
proportion. So-eum (SE, cyan), So-yang (SY, light pink), Tae-eum (TE, blue), and Tae-yang (TY, red)
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Table 2. The Immune Functions Related to the '‘Bomyeongjiju’ Herbs of So-yang Type

Adjusted Combined

T¢ 1
Category erm Overlap Povalue Score Genes
I S MyD88-dependent Toll-Like Rec
mmune dystem - Mylse-dependent ToT-LIke Recepror 505 0.00 294.81 IRAK1;TRAF6;TLR4
Process Signaling Pathway (GO:0002755)
Immune System Microglial Cell Activation
420 0.00 263.92 IL4APP,AZU1;TNF
Process (GO0001774) 039
Anti P; i T-hel 1 1l Diffe iati
tlgen ['OCe%Sll'lg € pef 7 (\ﬁ 1fferentiation 28 0.01 20423 ILG’STATa
and Presentation (GO:0072539)
Immune System Macrophage Activation 1L4;APP;AZU1;TNF;
/ 0.00 1864
Process (GO:0042116) 3135 ? TLR4
I S Cell Surface Toll-Like R
mUAE System E1 ournee Tol-ke Aeoepror 3/16 0.00 18252 IRAKI;TLR4MYDSS
Process Signaling Pathway (GO:0140895)
T-helper 1 Type Immune Response
I R 2/ 0.01 167.8 HMGBI1;TLR4
fmune. Besponse (GO:0042088) ? 787 ’
I S Toll-Like Rec 4 Signali
TS System aF ke Recepror © Sigmling 317 0.00 16534 IRAKI;TLR4:MYDSS
Process Pathway (GO:0034142)
Immune System T-helper Cell Differentiation
/18 0.00 150.70 IL4,IL6;HMGB1
Process (GO:0042093) > 507 T
Immune System StiAmula.tory C-type Lectin Receptor 319 0.00 138.09 IKBKB:SRC: 5
Process Signaling Pathway (GO:0002223)
Immune System Pattern Recognition Receptor IRAK1;TRAFG;CASP
. . 6/56 0.00 137.59
Process Signaling Pathway (GO:0002221) 1;NLRP3;CD14;TLR4
Table 3. The Immune Functions Related to the ‘Bomyeongjiju’ Herbs of Tae-eum Type
Adjusted Combined
Category Term Overlap JBe mbine Genes
P-value Score
Immune System Microglial Cell Activation 7120 0.00 1574.68 IL4;I TGAM;IFNG;MAP
Process (GO:0001774) ’ ’ T;JAK2;ATF1;TNF
Immune System T-helper 17 Cell Differentiation
3/8 0.00 790.04 IL6;STAT3;RORC
Process (GO:0072539) !
Immune System T-helper Cell Differentiation 518 0.00 743,07 1L4;IL6;KMT2A;GPR18
Process (GO:0042093) : ’ 3;RORC
Immune System T-helper 2 Cell Differentiation
2/ 0.00 612.44 IL4,KMT2A
Process (GO:0045064) >
Immune System Macrophage Activation 7135 0.00 590,27 IL4;ITGAM;IFNG;MAP
Process (GO:0042116) T;JAK2;AIF1;TNF
Immune System Myeloid Leukocyte Mediated
2/7 0.01 0.94 IL6;PLA2G1B
Process Immunity (GO:0002444) 3309 ?
Immune System Innate Immune Response in Mucosa
/21 0.00 154.68 IL4;NOS2;PLA2G1B
Process (GO:0002227) 3 B
Neutrophil Mediated Immunity
I R 2/12 0.01 137.52 IL6;PLA2G1B
mmune Response (GO0002446) 37.5
I S CDS8G;IL10;1L4;CASPS;
mmune System B Cell Activation (GO:0042113) 7/92 0.00 12217

Process

VCAMI;GPR183;BCL2

Ma B Cell Differentiation Involved
Immune Response i e 2/13 0.02 121.35
In Immune Response (GO:0002313)

ILG;GPR183
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Table 4. The Immune Functions Related to the ‘Bomyeongjiju’ Herbs of Tae-yang Type

Adjusted Combined
T 1
Category erm Overlap Pvalue Seore Genes
Immune System Myeloid Leukocyte Mediated Immunity
2 .00 . IL6;PLA2G1B
Process (GO:0002444) 77 0.0 685.09 L6 G
Immune System T-helper 17 Cell Differentiation 28 0.00 549.89 IL6:STAT?
Process (GO:0072539)
Immune System Neutrophil Mediated Immunity 212 001 292,48 IL6:PLA2GIB
Process (GO:0002446)
Immune System Innate Immune Response in Mucosa
2/21 0.02 127. 2;PLA2G1B
Process (GO:0002227) / 0 757 NOs2; G
Antigen Processing and Mucosal Immune Response
2/28 0.02 83.56 NOS2;PLA2G1B
Presentation (GO:0002385) 35
Immune System B Cell Activation 492 0.00 12,26 IL10;CASP8;BCL2;
Process (GO:0042113) 1 ’ PTPN2
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