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KEAE S . GO HTE 4 H 91 %%, KEGG 7 T3 BIAH OG5 H 45 2%, 15 51l % 110 5%, IF K I NF-«B {5 5 i@ % . i
T 23 T4 R I QIMM K% 0 73 5 1% 0 B8 U NF-B 45 & B2, RYEVE . Bl Sl it s 2H A Je 0 I, CCH A
55 W5 41 40 Toll B 52 44 4 (Toll-like receptor4, TLR4) [ NF-xB F£ ik 84 5 2w T NCH (P < 0.05). 40 S22,
CCH 2H 7 NF-xB J¢ - ¢ A7 TLRABEAE 734k [F T~ 88 (myeloid differentiation primary response 88, MYD88) & [ il
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Mingmu (QJMM) in the treatment of conjunctivochalasis (CCH) using network pharmacology and cellular
experiments. Effective compounds and action targets of QJMM components were screened using the TCMSP and
TCM-ID databases. Disease targets for CCH were obtained from the DisGeNET database, with gene names
converted from the UniProt database. The Venny database yielded disease-drug intersection targets, which were
input into the STRING database to generate protein-protein interaction (PPI) networks, followed by gene ontology
(GO) and KEGG pathway analyses. Cytosccape software was employed to construct target networks for core
components and therapeutic effects of QJMM, facilitating molecular docking. Conjunctival tissue was obtained
from CCH and normal control groups (NC) (ethics approval number: PTEC-A-2024-30-1), subjected to
immunohistochemical staining, and cultured as primary conjunctival fibroblasts. Fibroblasts were divided into NC,
CCH, CCH+QJMM, and CCH+ nuclear factor xappa-B (NF-xB) inhibitor pyrrolidine dithiocarbamate (PDTC)
groups. Immunofluorescence staining, cytokine assays, Western blot (WB), and quantitative reverse transcription
PCR (qRT-PCR) were performed on each group. Results showed that 176 active compounds were screened from
QJMM, yielding 293 target molecules in total. CCH identified 27 targets, with 12 overlapping targets identified via
Venn diagram analysis. The PPI network diagram indicated tumor necrosis factor (TNF), matrix metalloproteinase
(MMP)-2, MMP-9, and interleukin (IL)-6 as key targets. GO analysis yielded 91 enriched entries, while KEGG
analysis identified 45 related entries and 110 signaling pathways, revealing the NF- xB signaling pathway.
Molecular docking revealed that the core components of CCH exhibited strong binding affinity with the key target
NF-xB, indicating potent biological activity. Subsequent immunohistochemical staining demonstrated significantly
higher Toll-like receptor 4 (TLR4) and NF-xB expression in conjunctival tissues of the CCH group compared to the
control group (P < 0.05). Conjunctival fibroblast experiments confirmed that NF-«B and its upstream factors TLR4
and myeloid differentiation primary response 88 (MYDS88) exhibited higher protein and mRNA expression in the
CCH group than in the NC group. Furthermore, expression of downstream inflammatory cytokines IL-6, IL-15,
and TNF-a was significantly elevated compared to the NC group (P < 0.05). Following administration of QJMM
and PDTC, the expression of NF- kB and its upstream factors TLR4 and MYDS88 protein, mRNA and
immunofluorescence intensity decreased compared to the CCH group (P < 0.05). In conclusion, QIMM exerts
multi-targeted, multi-pathway regulatory effects in treating CCH. Both network pharmacology and experimental
studies confirm NF-xB plays a pivotal role in CCH pathogenesis and progression. QJMM effectively treats CCH
by inhibiting the NF-«B signaling pathway.
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Table 1 Primer sequences. NF-xB: Nuclear factor « B; MYD88:
Myeloid differentiation primary response 88; TLR4: Toll-like

receptor 4
Gene Primer sequence (5'—3")
ACTIN F: CTCGCCTTTGCCGATCC
R: ATCCTTCTGACCCATGCCC
NF-«B F: TTTTCGACTACGCGGTGACA
R: GTTACCCAAGCGGTCCAGAA
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(0] B8R e A 56, 22 2 TR) b SR FH B DR R 2 )
Bro BZEMKPEEa=0.05LLP<0.05NERHS
R .

Z#HR
1 1EHERRABHR T RIS EE

TCMSP 1 TCM-ID # 4 Pe Uit £& v 24 18 A7 280 i 43
J A FHEE &, 9% 1 QIMM 3t 176 AN 2tk &4, Tl
AU S11 S, Hoh SR EE 184 4 1= 30 RS 904
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PLAU.TIMP-1.PRDX-5.S100A4.PTGER4 . TNFAIP6.
FBLN5.BUBI1.CENPA.IL-23A.IL-17A.
3 Venny HiEFESEI A MR E

H 07530 31 19 293 A QIMM A5 R4 43 AR FH B 55 2%
596 S5 27 A HE AU Venny 804 FE, 3R1G A2 4R
#4512 4, 43 ) J& GSTP-1. TNF. MMP-1. ICAM-1.
MMP-3.PLAU.MMP-2 .MMP-9.IL-6.IL-14.CXCL-8.
CCNB-1.
4 PPIMEE

STRING % ¥ & 4 N\ Venny £ 4 22 3K 15 122 46
R, 49 30 8 E 2 (8] AH B A H B 3R 4\ Cytoscape 3K
P, A6 BT A3 500 SN AT A4k . PPT 2% B rp 4t 12 4N
ACHE AR ) 100 26 F I (B AV ELAE R, 719 R
AR K 2 R N S E R K . e TNFL MMP-2,
MMP-9.1L-6 # 5 8 [ FEAE HE 44 S0, v och 4 A



B AR T 4 2 S R AT RS W B VA TR 9T 4 TR S PR AR AL A - 3035

5 GOHR

4 QIMM 697 CCH 3% /£ #E s 5 A\ DAVID % 4%
FEAT GO 40T, L E &4 H 91 4% (P < 0.05). H ' BP
% H 78 %, F B E AR KN AU MR AN R A3 A A
ARSI IR SRR [ 43 AR | A PN R AR TR T P AR
Jilil; CC 2%k H 6 5%, & B 5 SEAE A i &1 7% 6] L 40 o K=
J T AU S, MF ¥ 5% H 74, B EEHEIEN
I AS] AN S A N AN SR ST AR AN Y
B A IS VS 04 DT T . AR PAE K B
J¥, BUBP 1 10 % . CC ¥ 6 & W MF ] 7 5% il Hh <V 14,
¥ GO o Href MAk (Bl 1).

Vascular endothelial growth factor production
Cellular response to UV-A-

Regulation of neuroinflammatory response
Positive regulation of neuroinflammatory response
Response to amyloid-beta

Positive regulation of glial cell proliferation
Collagen catabolic process

Extracellular matrix di bly

Cellular response to lipopolysaccharide 75
Extracellular matrix organization 50

Biological process

—log;o (P value)

Extracellular matrix
Collagen—containing extracellular matrix
External side of plasma membrane1
Extracellular space

Extracellular region

Cell surface

.
Cellular component

Endopeptidase activity
Metallopeptidase activity
Metalloendopeptidase activity
Peptidase activity

Serine—type endopeptidase activity
Cytokine activity{

Zinc ion binding

Molecular function

0 200 400 600
Fold enrichment

Figure 1 GO enrichment analysis
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Table 2 Docking results of core components and core targets of

QIMM (kcal:mol™). TNF: Tumor necrosis factor; MMP: Matrix

metalloproteinase; IL: Interleukin

Compound NF-xB TNF MMP-2  MMP-9  IL-17
Quercetin -6.32 -6.23 -6.41 -6.54 -6.85
Beta-sitosterol ~ —8.60 -10.01 -5.64 -9.38 -8.99
Kaempferol -6.65 -6.72 -5.79 -7.20 -7.17

9 NF-xB X TLR4 £ CCH Z5 R 4R 4R h R IA

Ga e M GUL 2 et 1B R, TLRA A NF-B [ B P4 3%
1k CARE 35 CUBURL N SRR AE, 35 200 A3 75 45 I 1 2 40 i )2
FIEE R ZE 0, 5 NC A A B, CCH A H Ar EW I o

A0 R 2K, G SRR . AR X A 14 26 B
BTFE (P <0.05, K 5A), & TLR4 1 NF-xB £ CCH
HE U B @RISR
10 NF-«B & H it X & F £ CCH 45 % ik 41 4 4
Ry RIK

Western blot 5236 11F 52, CCH 41 71 NF-xB & LJif
T TLR4 x MYDSS FE I RIAE R E H T NCH (P <
0.01, & 5B), qRT-PCR 5256t 1IF 52 CCH 41 1 NF-xB A
i K7 TLR4 & MYDS8S ] mRNA ik &34 i 3 &
T NCH (P<0.01, E50).
11 NF-xB B i 5 1% 4 B0 [ F 7 CCH R} £ 4 4R R
PRyRIA

rill CCH ZH A1 NC 2H 25 5 B 21 24 4 b 375 7 i)
2 AR T &K B, CCH 41+ IL-6 . IL-15 Al TNF-a []

Figure 4 Molecular docking visualization of the core components and key targets of Qijing Mingmu (QJIMM). A, B, C, D, and E represent
the docking results of quercetin with MMP-9 (A), NF-«B (B), IL-17 (C), TNF (D), and MMP-2 (E), respectively
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RNBETE . A ey e J L 7R, 5 CCH 4 AR L,
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4 T MY D88 ] F 2 ¢ s 5 B 1) 18 3 PR AIG (P < 0.05),
H CCH+PDTC 1 %58 FE T IR A B (P < 0.01, K
6A~D). [ i, 124 QIMM 1 PDTC ¥J 7] K iff NF-«xB
F 5B AR, TR EIR YT CCHIYER .

8 1T Western blot M 2% NF-«B i % #H 2% 55 1 [ %

B, &R R, 5 CCHAMLE, QIMM 1 & 2% ~ i
TLR4.MYDS88 & NF-«xB & [ ) ik (P < 0.01); [FIH,
PDTC A FF 5] 7 AHGHE A RIS T % (P <0.01,
6E~H). #/8 QIMM 1 F il NF-«B {5 5 il i () £ 15,
M R A5 1697 CCH IAEF -

qRT-PCR & 8, CCH+QIMM 41 7 TLR4.MYDSS.
NF-«B [] mRNA £ ik 85 CCH H ¥ B #E K (P <
0.001). CCH+PDTC 41 NF-«B.TLR4.MYD88 ) mRNA
3 CCH A Rk & 23 N (P <0.05); HIMA QIMM
J& (1) TLR4 \NF-xB T [£1E f£ 55K (P < 0.05), i MYD8S
FEPDTC 2 N FEIRFE T K (P <0.01, Bl 61~K).

111

CCHTEZE NBE A B R ™, R REH 12w
DL AR 9w, 2 TR FUIE SRR A M E S
CCH 1y kA=A =", CCH J& TIHW ) 1% 7

A *k
215
£
s
o 10
! Z
TLR4 5
2 54
=
-
=
SIS
NC CCH
2 404 *
£
<
N YRR \ @ 30
3 y °
] MOERY A 2
NF-xB N f iR ". '’ 5 4 g 20
J; { ‘l B
| \i\ % 2 101
o % ”'. =
1 \.\:,r"f,‘.‘ i g
PIEIRTE LK VA NC CCH
B (6]
— ] g = NC 5 15
o z **k* o OCH 2 - *okk | NC
=3 oy 85 - = CCH
52 - 5810
MYD88 33kDa g 23
Q -
g % E * %k * %k
5] ©
GAPDH E 37kDa 0 ~
TLR4 MYD88 NF-xB TLR4 MYD88 NF-«B
% %k %k %k

% %k %k %k

*
*
*
*
w

[S]

/pgmL!

IL-18 expression levels

IL-6 expression levels
/ugmL™!
%3 — D
i=3 (e (=3
=3 (=3 =3
(=} =} =} =]
(=1

NC CCH NC CCH

TNF-a expression levels

/pg-mL!

(S}

=3

NC CCH

Figure 5 Expression of NF-«B and its related factors in conjunctivochalasis (CCH) and normal control (NC) groups. A: Immunohistochemical

staining (DAB chromogen, x400) revealed positive signals (brownish-yellow granules). The localization and expression intensity of
NF-xB and TLR4 across groups were shown in the figure; B: The expressions of NF-xB, TLR4 and MYD88 in CCH and NC groups were
determined using Western blot; C: mRNA expressions of NF-«B, TLR4 and MYD&88 in CCH and NC groups; D: Expression levels of
inflammatory cytokines IL-6, IL-1/, and TNF-¢ in NC and CCH groups. n=3,x=s. P <0.05, "P<0.01, P <0.001, " P <0.000 1
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Figure 6 Effects of QJMM and NF-«B inhibitor on the expression of NF-xB signaling pathway in the conjunctival fibroblasts. A-D:

Immunofluorescence analysis of NF-xB and MYD88 expressions in three groups (magnification x200); E~H: The expressions of NF-«B,
TLR4 and MYDSS in three groups determined by Western blot; I-K: Quantify mRNA expression levels of NF-xB, TLR4 and MYDS88 in
three groups using gPCR. n=3,x£s. 'P<0.05, "P<0.01, P <0.001,""P<0.000 1. ns: P> 0.05
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