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Network Pharmacology Analysis and Efficacy Prediction of
GunryeongTang Constituents in Diabetic Complications
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Hanbang Cardio—Renal Syndrome Research Center, Wonkwang University

ABSTRACT

Objectives : GunRyeong-Tang(GRT) is a traditional herbal prescription that combines Oryeongsan and Sagunja-tang.
This study employed network analysis methods on the components of GRT and target genes related to diabetes
complications to predict the improvement effects of GRT on diabetes complications.

Methods : The collection of active compounds of GRT and related target genes involved the utilization of public
databases and the PubChem database. We selected diabetes complication-related genes using GeneCards and
confirmed their correlation through comparative analysis with the target genes of GRT. We constructed a network
using Cytoscape 3.9.1 and conducted topological analysis. To predict the mechanism, we performed functional
enrichment analysis based on Gene Ontology (GO) biological processes and Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathways.

Results : Through network analysis, 234 active compounds and 1361 related genes were collected from GRT. A total
of 9,136 genes related to diabetes complications were collected, and 1,039 target genes overlapping with the
components of GRT were identified. The core genes of this network were TP53, INS, AKT1, ALB, and EGFR. In
addition, GRT significantly reduced the H9c2 cell size and the expression of myocardial hypertrophy biomarkers (ANP,
BNP), which were increased by high glucose (HG).

Conclusions : Through this study, we were able to predict the activity and mechanism of action of GRT on diabetes
and diabetic complications, and confirmed the potential of GRT as a treatment for diabetes complications through
the effect of GRT on improving myocardial hypertrophy for diabetic cardiomyopathy.
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Table 1. List of the compounds in GunRyeongTang (1)

No. Compound Pubchem ID Origin
1 alismoxide 10988340 EH A}
2 alisol A 15558616 EHAL
3 alisol B 23 acetate 14036811 EH A}
4 alisol C 23- acetate 14036813 EH A}
5 orientalol B 467497 EHA}
6 alismol 137357 EHA}
7 alisol F 76310822 EH A}
8 alisol G 76314443 EHA}
9 alisolide 101840122 EH A}
10 orientalol E 637282 EHA}
1 Atractylenolide I (ATL-I) 5321018 HH ==
2 Atractylenolide I 14448070 uH ==
3 Atractylenolide III 155948 HH =
4 caffeic acid 689043 Hi =
5 ferulic acid 445858 HH ==
6 galactose 6036 L1
7 mannose 18950 HH =
8 rhamnose 25310 HH ==
9 8B-methoxyatractylenolide 101707485 ulf =
10 Atractylenolactam 101707484 ul =
11 diacetylatractylodiol TDEYA 6443553 uH =
12 glucose 5793 HH ==
13 protocatechuic acid 528594 ulf =
14 xylose 644160 =
1 D-galactose 6036 =
2 D-mannitol 6251 ™
3 ergone 6441416 N
4 ergosta-7,22-dien-3-one 6436804 ™
5 ergosterol 444679 ™
6 ergosterol peroxide 5351516 S
7 polyporoid A 101850505 ™
8 polyporoid C 101850507 ™
9 polyporusterone A 44449971 M
10 polyporusterone B 15168041 poE]
11 polyporusterone E 101620740 pol]
12 polyporusterone G 44449940 ™
13 B-Glucan 46173706 e
14 24S-polyporusterone A 10814524 ™
15 Acetosyringone (4-hydroxy-3,5-dimethoxyacetophenone) 17198 ™
16 D-glucose 5793 ™
17 D-mannose 18950 ™
18 ergosta-7,22-dien-3-ol 6438662 ™
19 polyporoid B 101850506 M
20 polyporusterone C 44449966 S
21 polyporusterone D 44575601 pol]
22 polyporusterone F 44575603 ™
1 oxydehydrotumulosic acid 16736459 HEH
2 3-epi-Dehydropachymic acid 15226716 HeH
3 5R,8R-peroxydehydrotumulosic acid 46882629 HEH
4 6a-Hydroxypolyporenic acid C 101280198 HEH
5 Dehydroeburicoic acid 15250826 HEY
6 Dehydropachymic acid 15226717 HEH
7 dehydrotrametenonic acid 44424826 HEH
8 Dehydrotumulosic acid 15225964 HEH
9 eburicoic acid 10004946 HEH
10 Pachymic acid 5484385 HEY
11 Polyporenic acid C 9805290 HEH
12 poricoic acid AM 44424828 HEY
13 poricoic acid C 56668247 HEH

22
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Table 1. List of the compounds in GunRyeongTang (2)

No. Compound Pubchem ID Origin
14 poricoic acid D 44424827 HeH
15 tumulosic acid 12314446 HEH
16 3-epidehydrotrametenolic acid 12133286 HEH
17 50, 8a-Peroxydehydrotumulosic acid 16736654 HEH
18 Poricoic acid A 5471851 ES
19 Poricoic acid B 5471852 HEH
20 poricoic acid CM 16736060 HEH
21 poricoic acid DM 44424830 SEE
1 ginsenoside Rb2 6917976 Ol Ak
2 ginsenoside Rc 12855889 Ol At
3 ginsenoside Re 441921 ol Ak
4 ginsenoside Rgl 441923 QI Ak
5 ginsenoside Rg5 44416768 QI Ak
6 ginsenoside Rh2 119307 Ol At
7 ginsenoside Rk1 11499198 ol A}
8 panaxydol 101663293 QI Ak
9 panaxynol 5469789 ol
10 B-ecdysone 101778163 Ol At
11 ginsenoside Rb1 9797279 ol At
12 ginsenoside Rb3 12912363 Ol At
13 ginsenoside Rf 441922 QI Ak
14 ginsenoside Rg3 9918693 Ol At
15 ginsenoside Rh1 12855920 ol At
1 2-hydroxycinnamaldehyde 5318169 SA4
2 2-methoxycinnamaldehyde 641298 A
3 cinnamaldehyde 637511 24
4 cinnamtannin D-1 46173958 4
5 cinncassiol D4 46173971 SAH
6 copaene 92042749 SA4
7 eugenol 3314 SAH
8 parameritannin A-1 16146159 4
9 syringaresinol 443023 SAH
10 2-hydroxycinnamic acid 637540 SA4
11 2-methoxycinnamic acid 734154 SAH
12 cassiatannin A 44610605 A4
13 cinnamic acid 444539 SAH
14 cinnamtannin B-1 475277 SAH
15 cinnamyl alcohol 5315892 4
16 coumarin 323 SA
17 lyoniresinol 3a-O-B-D-glucopyranoside 10031185 S
18 safrole 5144 SAH
1 11-Deoxoglycyrrhetinic acid 12305517 HES
2 18Alpha-glycyrrhizin 135113325 ax
3 18Beta-glycyrrhizin 319072900 =
4 18B-glycyrrhetinic acid. 10114 =
5 2'4' 2-Trihydroxychalcone 5811533 S
6 2’ -hydroxyisolupalbigenin 14237659 ax
7 3-Hydroxyglabrol 480854 a=x
8 3-methylkaempferol 5280862 =
9 6,8-Diprenylgenistein 480783 S
10 7-O-methyllutenone 441251 ax
11 Allolicoisoflavone B 10383349 ax
12 araboglycyrrhizin 195342 ax
13 Daidzin 107971 e
14 dehydroglyasperin D 10109594 ax
15 Formononetin 5280378 ax
16 galbrocoumarin 11427657 ax
17 gancaonin G 480780 S
18 gancaonin I 480777 ax

23
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Table 1. List of the compounds in GunRyeongTang (3)

No. Compound Pubchem ID Origin
19 genistein 5280961 L ES
20 glabranin 124049 X
21 glabrocoumarone A=glainflanin H 10542808 ax
22 glabroisoflavanone 11405466 4 ES
23 glabrone 5317652 =
24 glicoricone 10361658 S
25 Glyasperin C 480859 x
26 Glycocoumarin 5317756 a=x
27 Glycyroside 44257223 a=x
28 Glycyrrhiza-isoflavone C 10546844 4 ES
29 glycyrrhizic acid 16213698 =
30 Glyurallin A 15818598 HES
31 hispaglabridin B 15228661 4 ES
32 isoderrone 14237660 ux
33 isoglycycoumarin 14187587 ax
34 Isolicoflavonol 5318585 ax
35 isoliquirigenin 638278 =
36 Isoliquiritigenin 4,4'-di-O-glucopyranoside 42607522 ax
37 isoliquiritin apioside 6442433 S
38 isolupalbigenin 26238934 L ES
39 Isoviolanthin 44257680 ax
40 Kanzonol H 480863 a=x
41 kanzonol V 102444980 ax
42 Kumatakenin 5318869 ax
43 Licoarylcoumarin 10090416 S
44 Licochalcone A 5318998 ux
45 Licochalcone C 9840805 ax
46 licochalcone E 46209991 ax
47 licocoumarone 503731 ax
48 licoflavone A 5319000 ax
49 licoflavone C 10246505 X
50 licofuranocoumarin 5319001 e
51 Licoisoflavone A 5281789 a=x
52 licoleafol 11111496 ax
53 Licorice glycoside A 101938903 L ES
54 Licorice glycoside E 42607811 =
55 Licorice saponin C2 452864 e
56 Licorice saponin G2 14891565 L ES
57 Licorice saponin K2/H2 12889143 u=x
58 licorice-glycoside B 101938904 a=x
59 licorice-glycoside C2 42607810 ax
60 licorice-glycoside D2 42607808 =
61 licorice-saponin A3 14187172 ax
62 licorice-saponin E2 86278258 S
63 Licorisoflavan A 5319704 ux
64 Liquiritigenin 7,4'-di-O-glucopyranoside 46869260 ax
65 liquiritin 503737 ax
66 luteone 5281797 a=x
67 neoisoliquiritin 22524410 a=x
68 Ononin 442813 ux
69 pratensein 5281803 ux
70 semilicoisoflavone B 5481948 ax
71 uralenol 5315126 a=x
72 Uralsaponin C 86278344 =
73 Uralsaponin M 101905172 ax
74 Uralsaponin T 101905173 X
75 Uralsaponin V 86278364 e
76 Uralsaponin X 91618087 ax
77 Vicenin-2 442664 a=x
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Table 1. List of the compounds in GunRyeongTang (4)

No. Compound Pubchem ID Origin
78 1-methoxyphaseollin 10247433 e
79 11b-Hydroxy-11b,1-dihydromedicarpin 44437741 HES
80 18Beta-Glycyrrhetinic acid 318162816 ax
81 2'4'2,4-Tetrahydroxychalcone 10107266 a=x
82 4'-O-methylgalbridin 5319664 A ES
83 Angustone A 15664151 a=x
84 apioghycyrrhizin 101599071 ux
85 Biochanin A 5280373 e
86 daidzein 5281708 HES
87 dehydroglyasperin C 480775 ax
88 echinatin 6442675 a=x
89 galbridin 124052 a=x
90 gancaonin F 5317482 X
91 gancaonin H 5481949 FAES
92 gancaonin L 14604077 X
93 Genkwanin 5281617 a=x
94 glabrocoumarone B 15233562 L ES
95 Glabrol 11596309 a=x
96 Glicophenone 10021298 e
97 glyasperin D 480860 ax
98 glycyrin 480787 ax
99 glycyrol 5320083 =
100 Glycyrrhetic acid 3230 ax
101 glycyrrhisoflavone 5317764 ux
102 Glycyrrhizin 14982 =
103 Glyinflanin A 42607642 a=x
104 glyzaglabrin 5317777 U=
105 hispaglabridin A 442774 =
106 homobutein 6438092 a=x
107 isoangustone A 21591148 u=x
108 Isoglabrone 102597283 =
109 isoglycyrol 124050 ax
110 isoliquiritin 5318591 =
111 Isoschaftoside 3084995 ax
112 kaempferol 5280863 ax
113 Kanzonol F 101666840 a=x
114 Kanzonol Y 10001604 a=x
115 Licochalcone B 5318999 HES
116 Licochalcone D 10473311 HES
117 licoflavanone 14218028 a=x
118 Licoflavone B 11349817 a=x
119 Licoflavonol 5481964 4 ES
120 licoisoflavanone 392443 e
121 licoisoflavone B 5481234 HES
122 licopyranocoumarin 122851 =
123 licorice-glycoside C1 42607809 a=x
124 licorice-glycoside D1 42607807 a=x
125 Licoricone 5319013 e
126 licuraside 14282455 FAES
127 liquiritigenin 114829 ax
128 liquiritin apioside 10076238 =
129 Lupiwighteone 5317480 4 ES
130 Neoliquiritin 51666248 ux
131 Schaftoside 442658 X
132 Sophoraflavone B 44257572 FAES
133 Topazolin 5481965 X
134 uralsaponin B 163744 a=x
135 Uralsaponin F 86278342 ax
136 Uralsaponin W 86278365 e
137 wighteone 5281814 =

25



Chststofst diAfigta(z| 2324 A1 S (202414 22)
Herb. Formula Sci. 2024;32(1):11~28.

Table 2. List of the common genes of GunRyeongTang and Diabetic Complications gene sets.

1039 Commeon Genes of GRT and Diabetic Complications

INS,GCK,ACE,ILG,PPARG,PDX1,VEGFA, INSR IRS1,PON1,RETN,SLC2A2, ALB,SLC2A4, LIPC, ADIPOQ,FOXP3, TNF,AKR1B1,EPO,SOD2,AKT2,AVP PTPN1,AGER NOS3,CRP,PPP1R3A, LEP, LMNA, APOE IGF2, IGF1

,IL2RA,GCG,CCL2,ICAM1,GPD2,APOB,CAT,IL10,ITPR3, TGFB1,AGT, LPL, IAPP F2,AKT1,GAD2,IL1B,DPP4,CXCL8, APOA1,SLC2A1,GHRL,SOD1,STAT3 EDN1,GAD1,CCRS, CDKN2A,VCAM1,IFNG,RBP4,UCP2 Pl

K3R1,MMPS,REN, 55T EIF2AK3,TP53,VWF, ATM,POMC, 1L 18, TLR4,NPPB,PPARGC 1A, NOS2, SELE, PGF, SORD), PPARA GPT,HBA1, ADRB2, BDNF, IL4,GLP 1R FGF2,SHBG LIPE, MMP2,SERPINC1,RRAD, PLAT,CFTR
,GH1,BGLAP,CAV1,STAT1,CXCL10, TNFRSF11B,MPO,LDLR PIK3CA,IGF1R PLIN1,SLCSA2, CTNNB1, SIRT1, HIF1A, IL2, PON2, TERT, CD36, FAS, ANXAS, UCP1, TF, MBL2, PTGS2, HMOX1, ACE2, HMGCR
, MTOR, IL17A, PTEN, PRL, NR3C1, PIK3CG, TNFRSF1A, TTR, ADIPOR1, ESR1, JAK2, MAPK1, ST3GAL4, FABPZ, NFKB1, NOTCH2, SPP1, FOS, KDR, CD40LG, CCL5, NFE2L2, GAPDH, FABP4, SREBF1, N
LRP3, KL, HGF, CYP3A4, LRP5, TG, KCNJ5, MAPKS, CYP19A1, SGK1, MAPK14, G6PD, FGF21, ADIPORZ, CXCL12, KNG1, FGFR1, NGF, CTRC, PRKAAZ, IL6R, AMBP, PARP1, GIP, GPX1, COMT, HSD11B
2, PLG, NR1H2, AR, KRAS, PPARD, CNR1, GPR35, MGAM, ALDH2, CYP2C9, NOS1, FOXA2, TXNIP, GLO1, CCK, PDCD1, FOXO1, FASLG, GSR, PMM2, MFN2, TGFBR2, MAP2K1, FADS1, TLR2, PF4, CYP
11B2, HSD11B1, ITLN1, HMGB1, MT-CO1, IL1A, FN1, SERPINA1, TNFSF11, PTPN11, KCNH2, GSK3B, CDKN3, TEK, F9, NROB2, HSPOOAA1, TH, CPT2, CYP2D6, CD40, RHO, CYP2E1, SLCSA1, ENG, CN
DP1, F7, ACAGB, PCK1, BCHE, SCT, FOXM1, MMP3, TAC1, CASP3, GJA1, ABGB4, CSF3, PCSKS, PCK2, STK11, GAL, ITGAM, MYD88, GFAP, MEFV, MB, CCL11, NOX4, MLN, CPT1A, IL1R1, TGFBR1, SI,
NR3C2, ACHE, HK2, PNLIP, CD274, SOX2, MT-CO2, NFKBIA, MLNR, TIMP2, RPS6KE1, ONECUT1, TGIF1, ITGAZ, SIRT3, SP1, PRKCD, ESR2, SCARB1, GDF15, IL13, BCL2, CTSB, ABCA4, APC, TCF4, GU
SB, JUN, SMAD3, CD79A, MAPK10, PRKCA, IKBKB, HDACY, NR1H4, SCD, GLA, HTR2A, LGALS3, FADS2, NRF1, HBA2, FOXO3, CYP2C19, MMP1, FASN, SULT1AS, SRC, COL2A1, ATFB, FA2H, MSTN, F
GFR3, BRCA1, HSPAS, CHISL1, CASP1, AFP, XDH, NR1H3, CEBPA, PTPRC, CYP1A2, EGFR, EGF, KIRSDL1, PDE3B, TXN, SMAD4, TFAM, GATAS, MT-ND3, IL23A, AQPS, PDK4, ATL1, IFNA1, €D163, PT
GS1, LGRS, IL5, ELANE, CCND1, CNR2, NTF3, COL4A1, CD4, AQP1, MET, ADORA1, PRPH2, SMAD2, MYLK, ESRRA, CALR, ITGB1, PECAM1, CDK4, EPHX1, CACNATH, CCL20, PPY, CASP8, NOTCH1, T
LRS, CSF2, LIG4, ACSL1, GYS2, ABCB1, PDPK1, CCR2, LDHA, AQP3, MSR1, SLC6A4, BMP?7, PDGFRB, ALPL, RFC2, FGFR2, CXCR4, VEGFC, CDH1, CACNA1D, AEBP1, DHFR, CSNK2A1, PTPRF, CD14, TR
PV4, DNASE1, SNAP23, HSPB1, KEAP1, ITGB2, NQO1, GJB2, IRF3, SLCO1B1, ERBB3, AHR, DLG4, RHOA, TMPRSS6, FURIN, BAX, IL4R, PGR, NR2E3, XIAP, XRCC1, PLAUR, CA2, PIK3CD, FFAR4, MKIG
7, GCLC, SFTPD, ERBB2, VKORC1, KLK3, CHAT, ABCG2, GAA, HK1, P2RY12, CHEK2, RB1, CDBA, MAOA, PROS1, ABCB11, CXCLY, TBK1, CTSK, TRPMS, HPSE, TNERSF10A, LGALS1, ALOXS, ANXAZ, G
REM1, MAOE, EPHX2, CDKN1A, LEP, HRC, TJP1, DDITS, VCP, ERCC2, SNCA, PLAU, GLI3, CD44, MAPK3, HTR1A, CANX, ATF4, BDKRB2, STATSA, ALOX12, UGT1A1, VIM, NR1i2, PROKR2, CTSD, LiP
A, RAF1, JAK1, CYP2C8, TP52INP2, RUNX2, SQSTM1, CYP1A1, IL3, ENTPD1, KiF11, CASP9, PDEGB, CYP3AS, NLRP1, CTH, OGG1, NPTX2, RELA, GRIN2B, SPTLCY, BIRCS, SREBF2, CD80, ANG, ANK1,
TNFRSF114, CXCL1, OCLN, RYR2, CDK2, CD86, SOAT1, CD34, COL11A1, MMP?, TRAF6, ACO1, SOXS, LRP1, KLF4, PARKZ, TPH1, SLC9A1, ABCGS, CD68, NRG1, NTRK2, PLA2G2A, GJAS, SYP, NR5A2
. PCNA, RP1, DKK1, SMO, EIF251, ACP5, RS1, GLS, ABCGB, MYC, TBX21, MVK, AOC1, CAPN3, PAH, ARNT, CD1A, SIRT6, APEX1, MSH3, MCL1, BECN1, BCL2L1, RADS0, GLB1, DDC, KIT, NOTCH4, IC
08, CYP1B1, BTK, IL18, AKR1A1, LCT, POUSF1, CDK6, ABCC2, GRN, ITGAX, ARG1, ABCC1, CDKN1B, NR1I3, SLC26A3, ELAVLY, F2R, CYP11B1, GAS6, RARA, DGATZ, CD1E, CYBB, MDM2, HNRNPAT,
MANZB1, CYP11A1, LEN1, NPM1, TCIRG1, GALNS, ANXA1, GLUD1, DCD, APRT, GRB2, PLAZG1B, NUCB2, CYP7A1, PINK1, MUC1, AIF1, HTR3A, CXCR1, TRPA1, DHCRY?, GALK1, CCND2, DCTN4, BA
K1, SYK, FGF7, PROK2, PKM, CXCR2, TRPC1, SCN4A, AXL, LYVE1, CLCNS, TRPVS, TLRG, OSM, MMP13, AZM, ILS, NOX1, JAK3, HTT, PRKCQ, HSP90B1, SNAI1, UGT1AS, CHUK, PRDXS, KENMA1, CD
19, RASGRP1, SETD2, ACAT1, CADM1, SSBP1, CAPN1, DNMTSL, TSPO, SLC1AS, E2F1, HAGH, CXCL2, C1R, HTR1B, GJA4, CYP4F2, TNFRSF10B, XRCCE, HAL, CASP7, FUCA1, PRKAG3, UGT1AE, TGFB
R3, VDAC1, CDH2, SLC22A4, CLCNY, TFEB, ROCKT, ULK1, ZEB1, ARG2, CDK1, AMY2A, EDN2, CYP2AG, IGFBPS, BACE1, NFATC, LY96, CD209, GJB1, GPI, ATF3, TBXA2R, MUCSAC, FEN1, CCND3, M
YRF, MBP, GPX4, ATG7, CYP27A1, BAG3, PLCG1, PER2, TYR, GJC1, CDR1, EHHADH, RNASE3, ALOX 15, TMPRSS2, SORT1, MYB, BMP1, ABCC3, FABPS, HDAC2, DIABLO, TPM2, ENO1, MAP2K4, UGT
1A3, GLI1, NME1, HDACS, FDFT1, EPX, A4GALT, ANXA6, HDAC3, MRC1, VIPR1, PF4V1, CNP, SERPINE1, PTK2B, CYP2B6, EIF2AK2, CDC25C, MAP2K2, SLC33A1, CALB1, GRIN2A, LACC1, CCL18, ODC
1, DLL3, UGT2B?, GH2, IFT122, EPCAM, NANOG, MAP2, HDAC1, CA1, CYGB, GCLM, YARS2, FCGR2B, WNT1, CACNATE, SGPL1, CEACAM1, PDK1, RARG, RORA, CCNB1, SLCO1B3, AIM2, ATP2B1, PR
EP, SLC7A1, RAG2, ERVW-1, SND1, CTSA, RHCE, SPHK1, ATGS, LAMB1, MGAT1, CA9, AIFM1, DYRK1A, FGFR4, RPSBKA1, PER1, DGKQ, PFKFB3, LGALS4, LMAN1, FTMT, KHK, HAS2, ZMYNDS, SLC1
0A2, ACAN, MYOG, SOAT2, VNN1, UGT1A10, DSG1, AMPH, RADS1, STATS, KCNJ3, SQLE, NLRC4, MX1, CLDN1, SP3, NT5C2, ATF2, DHPS, NFATC2, TOP1, TYRP1, MAPKS, IL20, CXCRS, SLC2A6, KIA
AO753, ART1, PIK3C3, CLDN2, CES1, PGD, IL24, APAF1, TK1, SLCO1A2, FLG, PDGFC, PRKCE, USPOX, SGCB, TFF1, DAG1, GGA3, LSS, TFF3, RAD52, PYCARD, HCAR2, MLANA, GGCX, PIN1, TLL1, NEU
ROD2, CD2, FGFRL1, ROR1, COLGA3, SNAI2Z, XRCCE, HSD17B12, KCNH1, DLL4, HAX1, BCL2L2, CALY, KCNC3, GRIA1, STMN4, EIFAE, MAG, LPO, MAP1LC3A, PROK1, C1QA, PTGER2, DLX4, PRSSS, K
CNA3, PTK2, TSHB, RPS6KAZ, CLDN3, SYN'1, SMARCAT, TSLP, FLII, SLC22A8, SCN2A, CYBSA, TOP2A, PXN, ALDH1A1, AGPAT4, GAB2, HPGD, TIRAP, ADH?, MITF, BCKDHA, GFER, CYSLTR2, TPI1, T
XNRD1, COL4A2, COLBA2, NEK7, FHL2, OSCP1, CARDY, HRH1, GSDMD, WNT3A, ADH1A, LGALS7, SLC22A16, CA3, SARM1, MUCSB, CDC25A, CES2, FAM20C, CAP1, PSMA7, TUBB4E, PMAIP1, FIS1,
LDHB, HSF1, CYP51A1, TNR, HEY2, HBD, CYP8B1, GPER1, STS, CCS, FPR1, FCER1G, SLN, KRT5, QDPR, POLB, KRT14, ALDH7A1, CD7, GJD2, GJAS, TOP2B, PRKX, CCNE1, SLC22A8, TPM3, AURKB, H
S$PB8, IFNLR1, RACZ, CLEC7A, OSBP, RBBP7, BMP3, PLA2G12A, LEMDZ, TRPM1, OPRD1, SLC45A2, PAG1, PGAS, ALDOA, SLC39A4, CLDNS, UBAS2, 1SG20, GALE, KLKS, PYGB, GRMS, CD207, STX2,
MAP2K7, CLECAM, MAP3K11, PFKL, NDUFB4, AGPS, HNRNPU, KATS, GGPS1, CRYZ, MRC2, CAMKK2, SGSH, DTYMK, ICMT, IVL, UBB, GPRC5A, HEY1, PPIF, PSMC5, PSMD4, CCL7, TM2D3, GBP1, A
NTXR1, NBEALZ, RBFOX3, PTP4A2, GZMA, ENO3, SULT1A1, ESAM, TFCP2, CDA, LIN28B, MDH1, FGF16, MARVELD1, CD83, IFi44, PSMD14, RPSA, SP?, ALDH3AT, LYZ, JUNB, SERPINB10, ALDH3AZ,
AOC2, CERK, DNTT, ALLC, NFE2, ARAF, MAP1B, GRIN1, MARCKSL1, LSG1, CTRL, PGRMC1, LGALS7B, SMUG1, DEGS1, VDAC2, SIK1, MOGS, BAZ1A, CBX4, DDX17, SPDEF, GBGT1, PIKFYVE, DECR1,
ATE1, SACM1L, MROH7, TASTR3, CACNA1I, XYLB, SYNM, FNTA, CRTCS, GRIN2ZD, ABAT, PLD5, CASP4, KLK11, MACC1.

Fig. 1. (A) Network of GRT by Cytoscape. (B) Venn diagram showing intersection targets between GRT

and Diabetic Complication target genes. (C) Network of common genes of GRT and Diabetic Complication.
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Fig. 2. Biological processes related to targets of GRT using GO Biological process database.
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Fig. 3. Biological processes related to targets of GRT using KEGG Pathways database.
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Fig. 4. Effect of GRT on cardiomyocyte hypertrophy in HG-treated H9c2 cells. (A) Effects of GRT on HG-induced

changes of cell viability. (B) The effects of GRT on cell surface area size. The cell surface area was measured
using anti—F—actin staining (green) under fluorescence microscopy. The nucleus was stained with DAPI (blue).
(C) Effect of GRT on cardiomyocyte hypertrophy markers. Cardiac ANP and BNP protein expression levels
were performed independently three times. Data are presented as the mean + standard deviation. **P<0.01 vs
Cont; ##P<0.01 vs HG-treated cells. GRT, GunRyeongTang; ANP, atrial natriuretic peptide; BNP,
brain/B—type natriuretic peptide.
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