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Abstract

Objective: To explore the therapeutic targets of Modified Quyu Humo Decoction in the treatment of
reflux esophagitis based on network pharmacology and transcriptomics. Methods: Common targets
shared by network pharmacology prediction and transcriptomic data were collected for KEGG func-
tional enrichment analysis. A protein-protein interaction (PPI) network was constructed and sub-
jected to network topological analysis to screen potential core targets. A pathway-target network
was established to identify the pivotal signaling pathways involved. Results: Six potential core tar-
gets (SRC, GSK3B, RXRA, RAF1, RPS6KB, PPARA) and nine major signaling pathways (FAK signaling
pathway, ErbB signaling pathway, Rap1 signaling pathway, mTOR signaling pathway, PI3K-Akt sig-
naling pathway, cAMP signaling pathway, VEGF signaling pathway, MAPK signaling pathway, Fox0O
signaling pathway) were identified via KEGG enrichment analysis, PPI network analysis and topolog-
ical analysis. Conclusion: Combined network pharmacology and transcriptomic analyses revealed
that the active ingredients in Modified Quyu Humo Decoction exert therapeutic effects against re-
flux esophagitis through a potential mechanism: regulating the six core targets (SRC, GSK3B, RXRA,
RAF1, RPS6KB, PPARA) to mediate multiple signaling pathways, inhibit inflammation and abnormal
cell proliferation, alleviate inflammatory responses, and hinder the progression of reflux esopha-
gitis (RE). This study provides theoretical basis and research clues for subsequent pharmacological
research and clinical application of Modified Quyu Humo Decoction against reflux esophagitis.
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BB SRR A Al B Rt AR A RN B SR A SRR AT (30 I SE R[], $218
BT BT AT 3 AR BE I SRR . SO B RO Barett B 3 FhSRAY[2]. Horh SO B RO
i, o ERERIRIEAIRK 48%~79% [3]. St & 2 S ARUREPRON B ANGE Ly, (RN AT ffAT 7 MR DAY
R K i 7 S5 SRR IR LR M IS R AMIEIRR I AT AR SR, AR B TR
i e o R G I 8 A AR 2B AR AL, R St B R IR R BB A ETHE S [4].
T DA SR B8 28 B AR ML AT AR D 6 %8 X S e 420 ) 975 460 9 70 B AL R S i it 88 2l R )
RILAERI W5 T [5] . MRIGVRYT IRIAVE & R SSHEAE T BHIE B A+ el B it B H AT R R
KRILREW A RUH I SRR 258),  SOAREE 543097 ORI £ R — R HL T 7 2R 401 7 (PP & B R AR
I3, AR IR ML R X B R AR, PN DBt B e RIS R BRI, ElRKSE
BRUESEAZ IV 5 7 BN RN, AR HE 27 A 24 P B st v, ELIw 1 2 B [6]

i K WImR S B LI R, BRI R R R 5 R A MR O0 S, AT O 7 24
HRIGYT, B R AR R. DR 25 UL BT RN I B 2R 8T iRR )T, AT ASE DY R 3 e i
BN RIER TR, S EE KR PRI B0 LU E e A& S AR, B R R T
B HFHEAARKRNA . wathm. W2k A AR S [7] [8]. FEE KMtk ak#uz M L1k
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BRI A RIHLEISHE, dxt e R B E R B E RIS B R “ =6 - B M
MRZGiE” o FEIRIR b, BRI B BU IR AN ACTE SR« ISR A R AL[9] [10]. AURELLAE
AT T AR P AR & 2 06 B Z5 AN Y T AR B [10], JFFE I PR S Bk i A BILE =1 - 1 SO
IR\ BRI RE A S SR IE T ROR o IR SO SR, R TR, PRI, AR B, ISURIBR IR AR,
Febaf, BATRRERR. RIPEE. GUE . DRI 1], 1k S0 A [1L], B TR R 57 R (0 S it
MRS ARG REOR PR, DASBRIER B A 1 70 0 B A R A0 o AN ST Y 0 4 245 B 27 IR A 4
HRFTVR ST RIE & RN T S HLHIREAT 04T, Sl s A 220 KRB AL RNA FEAEEAT I P
FEAG N, AR BRSSP BE510R T SO E B8 A 0 R AR Sl e, DU O IR i 7 S5 i
PRAES L SRR A K -

2. %
2.1. =)

SPF Z Pt KRR 18 W, MR #(200+20) g, HIJRIN A EFR AR AR AFRM4E, YFraliES: SCXK
(#7) 2018-0006, 15751 75 M 7 A = = Be F 0 BT sl P i3 =2, 12 h YRR/ RIS IE IR, =l HI7E 20°C~24°C,
AAXTHRSE 45%~70%, 4398 H B KR,

2.2. 54

WA =m0t =f, #5: 220612)F1H Sk (F=Hh: S, b5 221231)0 B 50 T R B B
2y, JHRFER LS. 220610, AEARE IR AL B A RA F)AER LS. 220318, T E & 5 A TR
AT

3. A&k
3.1 MIEHAIRE

3.1.1. ARRRAEFHP IS8 S IR Y

EE A 24 2R G 24 PR A B0 JE A 43 HT T 6 (TCMSP, https://old.tcmsp-e.com/tcmsp.php), HR4#E ADME J5
Pk, R DIRAEYIR A (OB) > 30% A2 2514 (DL) > 0.18 HIE/r,  f e MR AZ S5 571 (1) 44 1
oy S EHE S AE R il TCMSP 4 22 SR HUREANE P 1 o 6 B PR B S5 S, RIS R PubChem %4 SR L
B I TRTAL 20 TR M N TS IR VSN SwissTargetPrediction %4 J% (http://www.swisstargetprediction.ch/)
HSTRI, YRty “Homo sapiens” , Probability > O (4 25 8 (/E AT E Ve S 5 . BT A IF 2
#, UniProt %4 F (https://www.uniprot.org/) 45 -4 i N5 R 4

312 Rt RERERIERIRE

PL “reflux esophagitis” A 554 i £ & DisGeNET (https://www.disgenet.org) f1 GeneCards %1 4% J#
(https://www.genecards.org), H:H' GeneCards %4 & i 1558 sl LUAH G 73 5 b 3 BIMISHEFT, BA “Relevance
score KT 17 N 25 Hmik s, PrfRas RE I 5 ERE LR AL

3.1.3. MKRERPEF R R AR E X ILRFE = FRE
B VENNY2.1 X [P 25 24 B 27 fN e S 1 2 O RE S S R EAT VENN 08, sl FRE, SRIJEFHE A,

3.1.4. ¥EDAEMR S - MAEE(EA NS
FIH Cytoscape3.9.1 #f4(https://cytoscape.org/)#a 7 “rR2gyitEai s - #0087 M. Hrpb, @®
B EAHEAER, AR TSR AL E RO R T s AR R O, AR,
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VLA 28 h 51Z 5 R SR R AR .
3.2. BpscIg

321 &EiE. S

# 18 J SPF ZUR R BENLE H 6 AT A4l ok 12 R “4.2mm dal ]k +2/3 HRE54L
A7 HHT RE EME[12]. KERIENMEMESE 1L, AKAT 24 h Z2EA%K, FARYHKBRIEETES 4%KEE
1% (3 mL-kg 14T IRRER,  RIR R Th g DU EM B T SROBR, DA A iy ] s DU B, 78 7 R e I ISR o g o
3.0mm KX OFILL (e 04 B EAE 0.3 mm)TE 4.2 mm BRI EA: K Fguse 19, w5 K E G &
o T8I98 FRERTHGE R /N 20 mm x 30 mm (¥ X 38046 K7, 0.5%UAR 1 TR AR BT e ik, #Lmiim. F
AR FE P AEBAE TP R, I IR TR, Tl 1+ 4B ac ST I, & Rk S i
PR, A 3-0 £k R T Ha I T A, B imahal 2/3 B, PRIl Jemminieh. A E Rkt 4k
Jr s i T LS, FEREIE AR R 22 7 U) M2 0.5% FAME 1 mL. ] 5-0 ZRiES:4% & iR, 3-0 £kia) iy
GEG WISk IR BZ, T5% kS 7. ARJERFRRIERE, T LLHE HIXH 5% &, 458 24h
JE SRR AR S5 B H 4% 1.5 mL-kg ™ [al g i P9 i N SRR 7 U S0l B v SRR DA TR B B %, JL45 24 3 K.
IERES 7 RBENLER S AARR 1 HREBRR 2 X, e REGEHL, AEAH, HE 60, JbH
TSR EERBE TR, A g KM &R ARSI, AIWHESE T ST GBI
DG, Br5 RAEAHKERI, 5o 10 RIEBOCRBENL 2 AR, Inesfsdr iRz, 45 K.

3.2.2. 475, KA

R R IT 6252, 31 g TEk) + 100 mL Z&4R/K U &) J5 SCKINFATT 3tk B 22 Bt o IR
A SAERIE TS . IR LR =8 3 9« A&k 3 g AIFIENEKY 3 g, IAFEN 20 g, F 100
mL Z&TK I WA, SCRM#A, BEdE B 2 B RBERR, SRk g ) . AR N B R T AR
HHEE[13], REEE RGN 0.99 g-kg Lo ARAE A URBAL AT I 7T, 3 S5 RGRI & N U 45 2571 B [14],
B4 258y 297 g-kg e BFHEAZH 1k, 25 14 Ko WMHT —MASEASK, YRBRNIEE, B
HEEHL 4~8cm, IFEEPHVIIF, WEEHL 2cmbrgk 13, B T-80CIKFEIRL .

3.3. HERANFEBIESHT

BARAF IR B 21 . AR AL R IR A P IR 4L K R B A ik 2 bl S AEYIE LRI E IR AR
AT SN Y. BT RIAEEELE, HTHRZEFIER N, SRR K AEZE R REKER,
EROMr At N DESeq2, ik N: |log.FC|>0.585 & P-value < 0.05, 75575 (4] vs fAI4 , fiFd
2 vs IIBRAE I B 2H ) 22 57 3215 miRNA.
3.4. H[EFELIREL

2 375 miRNA 5\ TargetScan 34/ /% (https://www.targetscan.org/vert_80/), i ER 4 A human”
SRICHFEIE . 8 VENNY2.1 P EEEERIBEAT VENN 204, 245 2], 45 3035 [F 40 .

3.5. GO IhkER KEGG B EE ST

B L FI#E 3R David ##E % (https://david.ncif-crf.gov/) AT 3 R AR (GO) I RE & 4 i, B 364w
HFEBP). 7 FIhEe(MF)F4H a2 53 (CC)3 N7KF-5 v I PR AR (R 40 1 B4 5 (KEGG) il % & 42 77
M ® P<0.01, f5RIINRAERY BERNA T R &8 RAH S Y A I REAIE SIEEs, BEE R FHRER
- TR AEWE B 2 W 4 (https:/lwww.bioinformatics.com.cn/) ¥ & S 45 AT WAk . IR B A SN

DOI: 10.12677/acm.2026.1682887 1120 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1682887
https://www.targetscan.org/vert_80/
https://david.ncif-crf.gov/
https://www.bioinformatics.com.cn/

FORESE, PNE L

STRING fE&H#E 2, DIIRHEL PPI M5 &, 4 H 45 F A\ Cytoscape 3.9.1 B AT A% O BE A0 AT BL “ 49 55
FEM” Ao tE” AL Bt 3 A EESHUTEZ O, IR IIE B OS5 KEGG &
B3 % P A S 3B B 4 1 I - A 4

4, R

4.1. TNERAEFEP RIS BEME R 9 R #E = A 3R BY

FEHALRIEIE R A= 8 AN AR T A RN 4 4, JL 19 R, DUIRAEYIRIH EERISE 2138
L, HEAREENE 1. 16 FuE k& rEid Swiss Target Prediction ¥ e 2 Hk i £ G 5 441 4,
GeneCards. DisGeNET ##i FE A 2 15 [t P B8 8 AH OCHE £ 3868 A, i A 24 1% 1 s 43 U AR 2 i 8L e B
T, FE, IR 199 AILEIFE S (LI 1), RN 24 3 A TR N RAL A B A T SO B A 1
# 5. FIH] Cytoscape 3.9.1 # g Hh 24 iE L A7y - B2 M £ (L 2).

42. HREANFHNERTIAER
JL5ER 15 MREINE, JE3K73 157.56 M Raw Reads, Raw Reads ¥%JiA#] 14.8 M L E, Q30 #iidt

Table 1. Active pharmaceutical ingredients

= 1 HYSEMERS
S TR oyt KAL) AR

1 quercetin 46.23 0.28 =t
2 DRV 32.76 0.18 =

3  Diop 43.59 0.25 =t
4 ginsenoside f2 36.43 0.22 =t
5 ginsenoside rh2 36.32 0.56 =

6 Mandenol 42.00 0.19 =t
7  Stigmasterol 43.83 0.76 =

8 beta-sitosterol 36.91 0.75 =

9 3,7-dihydroxy-2,4-dimethoxyphenanthrene-3-O-glucoside quyul3 31.46 0.78 H &
10 bletlol A 43.74 0.86 SpS3
11 2,3,4,7-tetramethoxyphenanthrene 39.09 0.29 A%
12 blespirol 43.74 0.86 =X
13 3-(p-hydroxybenzyl)-4-methoxy-9,10-dihydrophenanthrene 37.98 0.55 =P
14 1-(4-hydroxybenzyl)-4-methoxy-9,10-dihydrophenanthrene-2,7-diol 54.18 0.55 H &
15 %’-ggi;ljihydroxy-4-methoxy-1-phenanthry|)-4-methoxyphenanthrene- 3592 067 o
16 glycoprotein / / i Ed S|
17 Uracil / / TR
18 Hypoxanthine / / TR
19 Xanthine / / i Ed S|
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Figure 1. Common targets between TCM active ingredients and diseases
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Figure 2. TCM active ingredient-target network
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H 43 HLTE 95.84%L) 1, 73 B4 4% 1) Clean Reads 548 7€ 1153 B R4 (S5 £ W Ff: Rattus_norvegi-
cus, ZHEHA: mRatBN7.2, SHE[KRIE http:/asia.ensembl.org/Rattus_norvegicus/Info/Index)i3t 1T
FRAI X, BEXTHIf) reads M\ 9511893 £ 14767897 A% JEFRikEw B R, MHATHLIR 2 75K 4
M, SRIGUI R A 2 R RIEMER, (EROPTEAN: DESeq2, fiBI{E N: |logFC|>0.585 & P-value
<0.05), IEH2H vs BB ZH ik 5 HL45 B 15 /> 22 ik miRNA, IR B 20 vs A5 70 20 3 ik 5 345
F| 24 25 FRIE miRNA (WL 3).

IR 2 vs BRI TR B 15 AN 22 57 3R S TRURUINR AL 58 4 RS 7RI 2H 20 vs B2 2 i 15 21 1) 24 A
ZE S RIA miRNA #E— DR EE, 193] 2 ML Z 53R 1A miRNA (LK 4).
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Figure 3. Differentially expressed miRNAs from transcriptome analysis. A: Volcano plot; B: Bar chart
3. BERAFERFE MRNAs. A: KILE; B: FHIRE

DOI: 10.12677/acm.2026.1682887 1123 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1682887
http://asia.ensembl.org/Rattus_norvegicus/Info/Index

BRESE, NESC

Control_vs_Model_M_2 Model_vs_CM_M_2

Figure 4. Intersection of DE miRNAs between Normal vs. Model and Modified Quyu Humo Formula vs. Model groups
4. IEELH vs AR BVLA THIEFIMBRAERAFIEFILE vs A BLAE F miRNAs &

¥ 2 ANILJE 2 7R A miIRNA F A TargetScan Hfls 2, AN “human” R4S 8L [R 1513 /.
e 2% miRNA ¥ 1513 72 e RIAHE R 15 X 2 24 B 2% (1) 199 /MR Rl HUAS 4R, JL3RTS 23 ML R HE AT
(WK 5).

Transcriptome Network pharmaco

Figure 5. Common targets of transcriptomics and network pharmacology
B 5 BREFENEAEFHELS

4.3. GO LIREEE /4T KEGG B EES T

N T W FEIIRAL IR T UG 2 5 R IA ) mRNA AP Ihie, %X 23 AN JL[FEEE ST GO I
AeE BT, BLP <0.05 NakfhILimiefa s 115 MR & 4% H, Hrh BP 4047 70 4>, CC 40 12 4,
MF 7347 33 A~ RGPS5 B f R PAE d /B TS, X BP. CC. MF Hiil 10 ff) 2% H £l
SIEE(ILIE 6). GO TR E et FHEA BT H 2 2A: © BP 40 #7: {55 % 3 (signal transduction)
RNA E& 5 11 5 )% 3% 1 1E /42 (positive regulation of transcription from RNA polymerase |1 promoter).
DNA # b % 35 f 1E 4% (positive regulation of transcription, DNA-templated). X2 A i T~ () 5L 1 %7 (neg-
ative regulation of apoptotic process)=§; @ CC - #r : 4l ffu#% (nucleus), #% J5i (nucleoplasm) . i 5 ¥ i (cytosol)
21 2 J5i (cytoplasm) J& A i i (plasma membrane) % ; @) MF 731 B4t & (enzyme binding). ATP 454 (ATP
binding). & [1/7 4 % (protein binding) %

KEGG i & 4 45 AR 23 /ML AL AT 25 & AR AE 95 Jfilig b, 2EHX P < 0.01 fRT 30 2%l
B, gxfil=GEE, W 7. BRI RN ROR B R AR, BUEARER P B, B ) 2 B
K. KEGG B & 45 RILR, RS AR T R EE RS FAK {5 5@ (Focal adhesion
kinase). ErbB {55 1@ (ErbB signaling pathway). Rapl {55 i@ (Rapl signaling pathway). mTOR {55
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Figure 6. Significantly enriched GO terms. X-axis shows individual functional terms; Y-axis denotes the count of enriched

genes
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IHE%(MTOR signaling pathway). PI3K-Akt 15 5 i i (P13K-Akt signaling pathway). cAMP {5 5 if % (CAMP
signaling pathway). VEGF {5 518 i (VEGF signaling pathway).MAPK {5 5 i & (MAPK signaling pathway)-
FoXO (FoXO signaling pathway){ 51 % &5 25 P AH % .

4.4. PP PRI N4 0 #0 s A I

¥ 23 NMLARE ST STRING EZ I, PISREL PPI W% &, B R DL tsv i X FEIF A
Cytoscape 3.9.1 #ft, 45U 8 (BIHH 23 Mg, 68 %idl). T ORI, 35)1% PPl 4%
()1 250757 s BEAEL R 5.913043478, Wi Eh 6, P/ ME Dy 20.86956522, Hifii %y 5.53030303,
YR th A 3.278656126, % 3.318181818. L “HF HEAE 7 “ bt M B o
3ANEESHIHRSCHILN, Rk N S EE > 5.913043478, Lk > 20.86956522, HiAHR
O >3.318181818, ik 515 8 MEFEIZLEL AL, 4744 SRC. PPARA. AR. GSK3B. PARP1. RXRA,
RAF1. RPS6KB1, #INSHILE 2 AEMZ O . EHL KEGG &4l %+ Enrichment {5 P K T3
{ELFR) O 25 AHCIE B AN 8 /MAZ o HE i 22 I B — HE T W2 (L 9) . R B FAK {5 5@ 1% \ErbB {5 5@ % .
Rapl {5 5B . mTOR {5 58, PISK-Akt {5 5@ % . cAMP {55 8. VEGF /5 5@ . MAPK {55
M. FoXO {5 5iHE 5 8 MZO4E S F ) SRC. GSK3B. RXRA. RAF1. RPS6KB. PPARA 5 #1Jj2%
R, PORIX 9 K5 T 6 M0 BE AR IR B RVA T SR e B R R RRMER . (24
RO SRS BIR 9 ARG S MG, MO —51hik. )

~ CDC25A
PDGFRB

XDH

__,\I»
HDAC7 |GRIN2B|
N4

NR1H2 CDK8

RXRA ~ EPHB4
PIK3CB

Figure 8. Protein-protein interaction network
8. BAREIEMLLE
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Figure 9. Network diagram of potential core targets-pathways

E 9. BERUDER - BREMEE

Table 2. Potential core targets
2. BERLES

gene name FRA A TR (el sy s
SRC 160.5924964 16 3.954545455

PPARA 60.99365079 9 3.545454545

AR 49.71471861 8 35

GSK3B 45.40916306 12 3.772727273

PARP1 31.96471861 9 3.545454545

RXRA 29.07236652 6 3.454545455

RAF1 27.17936508 10 3.636363636

RPS6KB1 25.14963925 9 3.636363636

5. Wig

RAPERE R B RGHE WP P —F, EEHER. §BHEABSEERBERGIE, &8
BEENNIER, PERIR. BOOSEAEIR, RORRE, WK, HRE, B SO G R K
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