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Abstract

Objective: To deeply investigate the expression pattern of cyclooxygenase-2 (COX-2, PTGS2) in gas-
tric cancer and its correlation with patient clinicopathological characteristics. Methods: Firstly, im-
munohistochemistry was applied to detect COX-2 protein expression in gastric cancer specimens
from a total of 50 patients, with 25 cases from each of the two periods: 2003~2013 and 2020~2022
at the First Affiliated Hospital of Dali University, followed by correlation analysis between COX-2
protein expression and the clinicopathological characteristics of the patients. Secondly, the TCGA
online database was utilized to explore COX-2 mRNA expression and differences across pan-cancer
analyses. The STRING online database was employed to identify upstream and downstream genes
related to COX-2 in gastric cancer for protein-protein interaction (PPI) analysis, and these genes
were subjected to Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) en-
richment analyses. Finally, Gene Set Enrichment Analysis (GSEA) was conducted to explore key sig-
naling pathways through which COX-2 may contribute to gastric cancer. Results: Among the 50 im-
munohistochemical slides, high expression was observed in 50% (25/50), low expression in 46%
(23/50), and no expression in 4% (2/50). COX-2 was primarily expressed in the cytoplasm of both
gastric cancer cells and adjacent non-cancerous mucosal tissues. No significant correlation was
found between COX-2 expression and the clinicopathological characteristics of the patients (P >
0.05). GO enrichment analysis indicated that the target genes were mainly enriched in biological
processes such as Unsaturated Fatty Acid Metabolic Process, Secretory Granule Lumen, and Iron Ion
Binding. KEGG enrichment analysis revealed that the target genes were primarily involved in path-
ways including Arachidonic Acid Metabolism, Serotonergic Synapse, and Lipid and Atherosclerosis.
GSEA results suggested that COX-2 contributes to gastric cancer through pathways such as the JAK-
STAT pathway and the IL-17 pathway. Conclusion: COX-2 is expressed in the cytoplasm of gastric
cancer cells and shows no correlation with the clinicopathological characteristics of gastric cancer
patients in our study; however, it can promote gastric cancer development through multiple path-
ways. This finding challenges the long-held belief that COX-2 expression levels are closely related
to patients’ clinicopathological characteristics, while confirming its role in gastric carcinogenesis,
providing new insights for the treatment of gastric cancer patients.
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EAAFEH]IA 60%~80% [2]. [RIUtL, $RITH et ARk FE o i SC B RE e DH 38 OO H BT AL I35 AT
JEH, W TR E B (Helicobacter pylori, Hp)/B&4s & 5 3507 A1 i Jo L B s R 2R I B LR R (3], HH ik
FEE ARSI AT AE . AR, HALEE-2 (Cyclooxygenase-2, COX-2, PTGS2) 7t B i
MR AE R B REE B REBENEH. COX-2 &—Mif T, 7EfeAlUmm LA sarsiii® E2 (PGE2)
(PR R CEAEF . A IEHRR I, COX-2 ik & 3 IA v REAH oo 41 e 3 b AR R AR Ml 4 e . i
IR SR B AN R 3E T 4S5 P R S 28 e SR B A e IS ARAL I [4] . b4k, COX-2 i H A i
FHE S ARG AE TS 2 M IhRE, BAEGE B . LR S5 2 Bl R P e R,
HimRiE @ 5 IR R 2 M0 0 & B AN RS S UG, DAk, MR Wi iR COX-2 s
BH R AR RBEUR R Rz —, (A EARE R ALH] A 58 4 R [4]-[6]. PRG, B COX-2 HEER
S IR FIALR, 9 B e B SRR (R S 2 Y6 9T T R A T BB R AR ST IR I G AL A BT
G REE 0T A0S B0 0T, IREEIRTT COX-2 7F B rf 1 3 TA R 3 K L 5511 AR AR ALE AN T3 (1 9%
R, BN B IZ W RNEYT SR ALE 0 R .

2. M5 5%
2.1 EMMEREDW

B4, 7 UALCAN ™3k (https://ualcan.path.uab.edu/index.html) ] TCGA #x Bk £ B Im/PTGS2,
I3 T 88 2 2R ARG 55 4H 2R PTGS2 FE K AR ik & BE 5 , ££ GEPIA2 Mk (http://gepia2.cancer-pku.cn/)
f) Survival Analysis BB, 3 PTGS2 FEK . B foA B ST 2EE 04T o

2.2. PPI R&ERYHD3E

7£ STRING (https://cn.string-db.org/, version 12.0)74, FE[R%E#E PTGS2, k44 Homo sapiens,
W B R SR A H 4 $ (Minimum required interaction score) Ak T 0.400, BEJE KA £ Hh S (75 55 3515
(1) TSV #% 3R AAH B AE % 5\ Cytoscape 3.9.1 #fF#4 # PPI M4 &

2.3. GO, KEGG #1 GSEA E&£ 447

FIH R B AFH 1 clusterProfiler. dplyr F1 ggplot2 £, X} PPI MIZ&%H (125 (1 k4T GO Mife 5 KEGG il
MR EEOVTIEZEERERE N P < 0.05, HHAKIIE(Q ) < 1. X GO ZhHrh B3 M s i
BP. CC #1 MF, #&HUHT 10 2&; % KEGG &% 4, HUHT 30 2% & M m Id %, 73 Al EAT vl AL s .
GSEA T T8 o B AW i A G VIR TL, 126, MR PTGS2 BIRis &, R B /7 ek
FIRAH, it GSEA D oM mR IR AL RS S I 25 S 1 L. 1 Se LRI S8R FH M MisigDB %ii4fs 2
TEMRA 7.0 FARFERLE, (E T ALEMREREERLE, BT A ANE 2= R s RS — SR
G0 R B MR AR (R EE P H < 0.05) 1 THET, FEid R AR clusterProfiler GLiZEAT AT M4 34T

2.4. —fRBIH

W KR 224 — I R 2 B 2003~2013 4F f2 2020~2022 4 50 {5 & i f & (U +4F 25 4], ITM§4E 25
) RTIG R Bo B BERMEAT BB . M ABE DT, ATTHERR B IR]- RIS RS SRR “ 18T SR M 2R
7 %f COX-2 TG MERITHE. INbrdE: © A EEHEE 2 L RBEITZE: @ irf 5
NIFERIENR . HEBRbRdE: O B S IFHAREIEMRE SRS, @ BEMKERATE, @ NEEER
AT BT TTREAFAERRA R 2R © FEARLRAER [ 22 57 . FLHA i HL(2003~2013) it J5 n] RE R R, &
#H COX-2 btz s, RUONIE MIRIATHE: @ WAl TIEM B (Hp) B AIRES : Hp BE4L5E S COX-2 &

DOI: 10.12677/wijcr.2026.163021 197 [ S B JRg wt 7E


https://doi.org/10.12677/wjcr.2026.163021
https://ualcan.path.uab.edu/index.html
http://gepia2.cancer-pku.cn/
https://cn.string-db.org/

LB

K. HIEHE Hp ARBRIGT T M, ITILER AR B, W REEIE P B COX-2 FITER T F, 1m-EM R £
FHA; @ FAT N RHAMREZEZITETA, Mg 7R eI Frigm. FARI5]
L 1R 4 B ROAE S B AT AR5 5 B e A 1k 1) COX-2 3B, IS JE R AL A7 4l 2R

25. F&

KA AN LR ATEAE . BRASRRAYIRGE, SR SMEIRIE, HRBK. A
ATHESEY)F (5 pm) o A ) A BT B 2R B 10 min x 2, ZHZ) B 2K AL, AR AR 5 min,
B JE RE4E7K 5 min, PBS ¥t 5 min x 3 7% 3% H,0, EIEHFF 15 min, PBS ¥t 5 min x 3 1k; HiJEE
52, PBS 1k 5min x 3 K. #ETHLRYI A ERBRIUAE, Wi it (—du)idiT 4°C 14h 1 E; PBST
WRRYE 5 minx 3 Ik, BTHLSUI A ERBRMBAE, N E R HRP AR idhifk(=ht), ZRAETIES
30 43%h; PBST ¥R YE 5 min x 31k, #THLAY)F LIRARMA, WinEafEGEHS, ERMEsE T
BT R AL, ] PBS Z2isl& b B, BHBAYI A B TREK R Losh, wEZREOM, R
JEHEATRORE CBEK . HORIE I R A e d . B RS

2.6. SER¥IixE

HBURE 3 LR B PRI . JetaaRZ 1Sy 76 200x 3L EF RS hn A T S X . H
UK TG, 040 ki, 140 KRS, 2490 BRI, 340 JEEENS: ERMIUERNE S
FE A ZU0 A 400x LT A (P i % T X, TGO 6 IR A A5, THEHPEAE AL S S B o b <1%
A 043 1%~25%1t A 1 43; 26%~50%11 M 2 43; 51%~75%1it A 3 43 >75%it N 4 4 S R NIES
(IRS) =SI (Y5 %) x PP (FHYEAI I F 43 bh): #1H =0, MPAARIL; # 1< H <6, MIAERIL;
#HH >6, N AERE.

2.7. Gt iR

] SPSS 26.0 HAFHEATHIE M. THEBURIAISEL £ FRrEZE (X +5)F0R, THEBURILUT 73 (%)
Romo KHRITRE R Hr COX-2 ik 5l A BARFHIE K SCIBc,  Cox [BIAREAR p#rfilj5 & . P < 0.05 4
ZEZRAGIEE

3. &R
3.1. GO IhkE. KEGG ERESEM GSEA EE S

NI B COX-2 7 B Hh it BLARAE ML, 75 2 7E String 24 2 3R 1) 5 COX-2 A5 ZE K 4T PPI
ST (E 1(a)), SRJEHEST GO Al KEGG B4 HT. GO BHELRER(E 1(b), fEAEMEERBP)H,
IR [R T BEYS F AN A 7 R A R 48 7 (Unsaturated Fatty Acid Metabolic Process). 285 /& — /i # (Isopre-
noid Metabolic Process) 1 fig fifi & £ 15 it 72 (Fatty Acid Metabolic Process)% . #E40fi4H 2> (CC)H, I
TP M (Nuclear Envelope). 73 34K i (Secretory Granule Lumen)FH 2 i #5 4% 5 Jiz (Organelle Enve-
lope Lumen)%§. fE4rFUiEe(MF)H, AHOCHE K = 298 KB 7 455 (Iron lon Binding) . DY L% 45 &
(Tetrapyrrole Binding) A1 . £1. % 45 & (Heme Binding) 55 . KEGG i@ % & % 7 Hr 4 R 27 (& 1(c)), COX-2 &
FE T VUM ER A (Arachidonic Acid Metabolism).  IfLi% 2 % 5 i (Serotonergic Synapse) Al fig )i 5 51
Jik ik FEREAL (Lipid and Atherosclerosis)& . GSEA ‘& 543 #r 45 R i (14 1(d) A& 1(e)), COX-2 52 Fh#im
AT G, FEIEMON IL-17 Signaling Pathway. ECM-Receptor. JAK-STAT Signaling Pathway. TGF-Beta
Signaling Pathway #1 TNF Signaling Pathway . X558 iR, COX-2 R idh 1% L4 18 % 5200 B i 1R i e
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Figure 1. GO, KEGG, and GSEA enrichment analyses: (a) PPI network of COX-2-related genes; (b) GO functional enrich-

ment analysis; (c) KEGG pathway enrichment analysis; (d) GSEA pathway enrichment analysis; (e) Sub-network diagram
of GSEA pathway enrichment analysis

[ 1. GO\ KEGG #1 GSEA E&£47#7: (a) COX-2 tHXEE /I PPI M4EE; (b) GO ThEEE&E7H; (c) KEGG B
ZENT; (d) GSEA BERESEDHT; (¢) GSEA BEER T FMLEE

3.2. COX-2 fEBEALA PRI

%%, 7E UALCAN 3524 COX-2 mMRNA 7EZ I RIE 2 5, RIL COX-2 TEBE s . FLARKE
A B2 M iE R I R, EFHRAGEE (P < 0.05) (K 2(a)). SRJE1E GEPIA2 Wk ik 47 4=
28T, TLAE H PTGS2 3Rk B3 A A7 ] BAK T COX-2 k& IA 1) &4 (P < 0.05) (K] 2(b))- &/ s
i 50 ] 15 9 R AT I AT A, COX-2 RRIA i 50% (25/50). {KFKIA (Y 46% (23/50). A
FIk i 4% (2/50), COX-2 1E B 443 HIRIE w1 T 55 4 Z4(P < 0.05), Jf H. COX-2 F B4R 1E B #a fl
I 557 LR A B P (1] 2(c)~(e))
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Figure 2. Expression of COX-2 in gastric cancer tissues: (a) Analysis of COX-2 mRNA expression and differential expression
across various cancers using the UALCAN website; (b) Survival analysis performed using the GEPIA2 website; (c) Analysis
of COX-2 expression in gastric cancer tissues via immunohistochemistry; (d) Representative images of immunchistochemical
analysis of COX-2 in 50 gastric cancer tissue samples; (e) Bar charts summarizing immunohistochemical data for 50 gastric
cancer cases from the past decade and the last two years (The vertical axis represents the number of cases)

2. COX-2 fEBfEAAHRIA: (a) £ UALCAN MILIZHE COX-2 mRNA fEZEFHRIERER; (b) 7£ GEPIA2
s I TEF S (¢) RRAUSESH COX-2 EBEALRAPIIFRIE; (d) COX-2 7 50 HIBREARTEREA
WD HHEERE; (e) 50 B ERGIE+E51EAERN R ZE KGR E (M LERR TR (15)
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3.3. COX-2 F®it 5 50 fIB B E IR K FREFERN X R

AT HFFT COX-2 78 B Ja vR T8 AEAE LA, Xt 50 1) 15 Je8 83 AR R FRAS ML SRt 22 00T R B0,
COX-2 fE BT RIE G BEHENER . . 2EU0N. BEAMEEE®E. MR RSP >
0.05) (ANZ& 1 f13E 2 AR). HX TR SR REAER DA xR, EEIETHFEHEHER .

Table 1. Clinical characteristics of 50 patients with gastric cancer

5% 1. 50 5 B 2 B & MR R4S

A axil HBF ANHn (%) n=50
RS (FF) =60 23 (46.0%)
<60 27 (54.0%)
PE5 5 37 (74.0%)
“ 13 (26.0%)
IAFIE L ean 27 (54.0%)
BT 23 (46.0%)
Py el & 13 (26.0%)
i 37 (74.0%)
REAMELEHER i 37 (74.0%)
4 13 (26.0%)
REE MERE i 16 (32.0%)
5 34 (58.0%)
REEHMEHR & 14 (28.0%)
& 36 (72.0%)
COX-2 % & =) 26 (52.0%)
ik 24 (48.0%)

Table 2. Correlation analysis between COX-2 expression and clinicopathological characteristics

5 2. COX-2 /L5 aRIRIB4FAERIHE XM o4

COX-2 Fik
n = i Va P
r P

Ga —0.084 0.564 0.349 0.555
>60 27 13 14
<60 23 13 10

51 0.64 0.424 0.64 0.424
5 37 18 19
@ 13 8 5

BAFE L -0.003 0.982 0.001 0.982
aan 27 14 13
BT 23 12 11
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R -0.161 0.265 1.29 0.256
=& 13 5 8
i 37 21 16
i35 43 2%
T1~T2 10 6 4 -0.08 0.58 0.321 0.571
T3~T4 40 20 20
B AME LR -0.113 0.434 0.64 0.424
& 37 18 19
i 13 8 5
REH MEH -0.027 0.85 0.038 0.846
& 16 8 8
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Table 3. Univariate and multivariate Cox regression analysis of prognostic factors for gastric cancer
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