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ABSTRACT Objective: To investigate the differential expression of Nuclear Factor Kappa B (NF-kB) and
Tumor Necrosis Factor-Alpha (TNF-«) in endometrial polyp tissues, polyp-adjacent endometrium, and normal
endometrium, and to analyze their correlation with local inflammatory responses, thereby elucidating the
pathogenesis of endometrial polyps. Methods: Thirty-six patients with hysteroscopically confirmed endometrial
polyps at Qingdao University Affiliated Hospital (September 2023-December 2024) were enrolled. Polyp tissues and
adjacent endometrial tissues (0.5 cm - 1 cm from polyps) were collected during surgery. Twenty-six patients
undergoing hysterectomy for uterine fibroids, with pathologically confirmed normal endometrium, served as
controls. The expression of NF-kB and TNF-a proteins was assessed using immunohistochemistry (IHC). Real-time
quantitative PCR (RT-qPCR) was employed to detect the mRNA expression levels of NF-kB and TNF-a, and
Western blot analysis was used to measure their protein expression. Differences among the three groups were
compared. Results: Immunohistochemical analysis demonstrated: NF-kB p65 was predominantly localized to the
cytoplasm and/or nucleus; TNF-a-positive expression was principally observed in the cytoplasmic compartment
and/or cell membrane, manifesting as brown-yellow to brownish granules. The positive expression rate of NF-kB
protein was significantly elevated in endometrial polyp tissues compared to both adjacent endometrial tissues and
normal endometrial tissues (P<0.05), whereas no statistically significant difference was observed between adjacent
and normal endometrial tissues (P>0.05). TNF-« protein expression exhibited a gradient pattern: Endometrial polyp
tissues > Adjacent endometrial tissues > Normal endometrial tissues(with all inter-group comparisons demonstrating
statistically significant differences, P<0.05). Real-time quantitative PCR analysis revealed a significant gradient trend
in the mRNA expression of NF-kB and TNF-a in endometrial polyp tissues: NF-kB mRNA: Polyp group (7.15%
3.15) > parapolyp group (4.38% 2.01) > normal group (1.03% 0.30), with significant intergroup differences (all
P<0.05). TNF-a mRNA: Polyp tissue (17.66% 9.25) > parapolyp tissue (9.35t 5.75) > normal endometrium (1.16+
0.58), with statistically significant differences among all groups (all P<0.05). Western blot quantification further
confirmed this trend: NF-kB protein: Expression in the polyp group (0.87% 0.11) was 2.23-fold higher than in the
normal group (0.39% 0.02) (P=0.0007), while the parapolyp group (0.59% 0.07) showed a 51 % increase compared
to the normal group (P=0.0435). TNF-a protein: Expression in the polyp group (1.13+ 0.21) was elevated by 94.8 %
versus the parapolyp group (0.58+% 0.03, P=0.0036) and by 494.7 % versus the normal group (0.19% 0.03, P=0.
0002). One-way ANOVA indicated significant intergroup differences (F=43.56, P<0.05). Conclusion: The
TNF-a-mediated NF-kB signaling pathway is abnormally activated in endometrial polyps, exhibiting its highest
expression at the polyp site. This suggests that the localized chronic inflammatory microenvironment may promote
polyp formation through persistent stimulation of the NF-kB pathway. Targeted regulation of this pathway offers a
novel strategy for preventing polyp recurrence.
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t/x’ -3.01 -0.08 -1.85 Fisher #5016 0.001 0.021
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Table 2 Positive Expression Rates of NF-kB and TNF-« in Different Tissues
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| EEFERRALA.BAZFENRAR. FENRRAAAH NF-«B K TNF-o FJERIRIA(SP,200x )
EAEEFEMNEREALR NF-«B BRA;B.EAZEFENEAR NF-«B HRIL;CFENRERAHR NF-«B HIRIE;
D.EEFENEALR TNF-o BRIZE;EERAZFENEALR TNF-o BRIE;FFERREEREALR TNF-o FIRIE,
Fig.1 Localized Expression of NF-kB and TNF-a in Normal Endometrial Tissue, Endometrial Tissue Adjacent to Polyps,
and Endometrial Polyp Tissue (SP, 200% )

Note: A. Expression of NF-kB in normal endometrial tissue; B. Expression of NF-kB in endometrial tissue adjacent to polyps;

C. Expression of NF-kB in endometrial polyp tissue; D. Expression of TNF-« in normal endometrial tissue;

E. Expression of TNF-a in endometrial tissue adjacent to polyps; F. Expression of TNF-« in endometrial polyp tissue.
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Table 3 The protein expression levels of NF-kB and TNF-« factors

283 NF-xB EH TNF-a &H
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BEAREAEA 0.59+ 0.07 0.58% 0.03
ERER 0.87+ 0.11 1.13+ 0.21
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Fig.2 NF-kB expression in three tissue groups by Western blot
and grayscale analysis(*: P<0.05; ***: P<0.001)
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Fig.3 TNF-«a expression in three tissue groups by Western blot
and grayscale analysis(*: P<0.05; **: P<0.01; ***: P<0.001)
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A S AR 22, FRATTHED , 3 I S (5 i A T
B NSO s A IR BN B N PP S E R
R AR BRI, A EP IR AR &P it
THREMRIESN S LR SAENLHI S EP (9115 PR
WU, FEARZE L EP B W R 5 T
(AI3k 32% )P, B RN M RAERSE (M
NF-«B/TNF-a 413K 3) ) DA K EP A B i BRAFAE , 4
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A E TR NI, TR R IR, dE R
e W PERYZ 22 B8 o SR IX — WL A B IR Ok A
Bozkurt SFPI A5 VIR AN 0 208 N Y EP I,
NI 2H 20 4% [H 7 kBl (Nuclear Factor Kappa B
Subunit 1, NF-kB1)Fl NF-kB p65 (31K i 3 FA% , $1
RERYIBRAUEEBR T YRR AT, Wiz T JRae
RAETT . NF-«B B A9 T Jeson i — 2 ) 1%
FEM3. 140, TNF-o 55 NF-«B {6 67T _E R4
[a] k5 Bff 43 F -1 (Intercellular Adhesion Molecule-1,
ICAM-1) . IfL & 40 Jfg R B 23 5 -1 (Vascular Cell
Adhesion Molecule-1, VCAM-1) 1 E- #% #¥ £
(Endothelial ~ Leukocyte  Adhesion  Molecule-1,
ELAM-1)8531- 35 , fle 7F 1 40 7 1L BE A4 285 Fh
FIFR A, TR IAE N o SEERUEHE R W, BH KT NF-«B
T % A SO 55 I DS S RE WP

4T NF-«B J8 B 7E 045 EP 75 N A9 2 Fh R AEHE
PRI I AZ AR, BEXHZE B Y 25 B L A
PyBese s . RIS AR B (5 S A A%
T «B M EAMEESY (KK Z5%). i
NF-kB [ DNA Z55 5EE 300G E . sifasE / i
T kB #i#i| & 1 (Inhibitor of Nuclear Factor Kappa-B,
IkB) RS HT, T A% 5 «B I 8 FE 8
. B (Inhibitor of Nuclear Factor Kappa-B Kinase
Subunit Beta, IKK@ )il 7] /5 i e 25 Wy ik Al R
OB, FH T PG AR JERE PR T B 7 71500, 31X
SRy A SRARZR B 1) T P DA IRy S A A LA 99 B B
J7 EP S HAR A ZAE SR AL TV E R LS Bl B oY
Jila).

B2, AHFFEAE R H K& mRNA ZKF BHIE 52
NF-kB 5 TNF-o 7EIEH FH HNEHL . B RFZHHN
LB NS AL RIS Rk XK
PR ZUSE 7N (EP RUIE i 55 AR SR A A8 P S IR
&M NF-«B \TNF-a [ I8 E A . S il
A IAE G R] BE T AR LR A, TR E A O
DGR B . AWFFE 7R T NF-kB 5 TNF-o Z [H]
TE I B0 P T B 157 B % 2 BIK Sl RN 24k — 18 M 58
JERAIIAZ OS], R, $8 1) T TNF-o/NF-B {5
2y (3] i 5 U A4 o SRS ) A BEL 2% 1 S A5 B
AEE T E NI . AT K TP EP
KA BT S 52 2 DRSS T 2 s PR T T s 1 1
B AR MR TT 1), JCHX T8 I A 225

A= FE AT Y R 0] BE BT BN
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