Med ] Chin PLA, Vol. 49, No. 11, November 28, 2024

W & ARAFTS

a4 B 7O AR 9 X FL AR IR A B B B B S VR 0T B A A T B
YA

FEE, REM, BEA, RuE, Bk, DLk, FBAM, ®AE

TG AL T 24 B b a5 — B B Ay B, Wdbsk R T 075000

[FESZES] R73941 [XEkFrERSE] A [DOI] 10.11855/j.issn.0577-7402.0232.2024.1011

[FHA]  ASCHTA 1R 7 R 25 i 5

[BIAARST]  FB, skabk, 2408k, 55 . th R 7 Bo iR o st L AR i 5% 4 RS HIR Y 7 BB AN S R 3R A5 0[], RO ZE B2 48,
2024, 49(11): 1281-1288.

[YFm HHEI] 2024-02-26 SR BEH] 2024-06-02 [E2&HH§] 2024-10-11

HEE] B EETEWME B R TE A o(CXCLO) X FLI R IR 15 i 167 S A F s e s B Y
R, JiE LRI 2% GEO B b 2L R g G A% B8 AR A GSE43837 Rl GSE12276 N B IR % 1 B s (AD) £ 4l 4k
GSE161199 i) mRNA, >R limma 75 Fl1F5 JEL I 7 126 3 /] 25 57 3R a8 JE K (DEGs), i3 GeneMANTIA M #4785 (1 HAE A D) fig
T, BEHL 2021 4F 1 H —2023 4F 1 7 T AbAC 52 B B 55— 2 B il SRRy 7R E U2 1L Ui i e 7% J8 3 42 1), AR
NI RS 04 A A FI T BE I # AL S AN T RE SR AL, 400 FHCIEYT a0 1R UG Ja 31 F R PRI S e W Bk
(BLISA) ¥ IfiL 3 CXCLO K-, S 117 S b bR 2546 2 225 (MMSE) IPAN S AT . 455 GSE43837 Fll GSE12276
HYn4E ) DEGs £ $E PKP1. POLDIP2, SPAGS. ALDOC. PTPRZI. PKIA. TLCDI. CPE. PMP22 1 CXCL9, GSE161199%%
Ji4E ) DEGs £ RPS16. CD79A. LYPD3. RPL28. HBG2. RPL23AP7. TRNR. CXCL9%:, KW/, CXCLO NFLIIE
Wi%: % 5 AD 3L DEGs, ZHAEE S0 W /R CXCLO 25 1 4H % Bt R T IR . oy R RER I s . AR
KA I | Tl REZ ARG S B% . A% H TR SE R ALSH B (NOD) B A2 A (5 53 i M JAK-STAT {5 53l B4 55 . UG
HE, AT RE R AA K D) BE I 7 FLARTE N FE 7 (83 0 61.9% . 38.1%, MMSE 4025 7 Gt 2 X [(24.5342.19) 4
vs. (28.89£1.36)43, P<0.01]. SINHITNREIEH A LA, AR R 4L B 3 I FE R A H B B3, R AR 5%
(KPS)PF4r . I CXCLY K F-HH B FEAIK (P<0.05) . WUAHAYT IR 3 A, INAITIRE R AT RE IE 5 1 FLAR S i 75 B
A3l 47.69% F1 52.4%, MMSE 1425 B i 2575 X [(25.16£1.98) 4% vs. (28.18+1.08) 4%, P<0.01); ‘SFIAFNTHREIEH# 4 1Lixk,
AT RE R 2 R 19 1035 CXCLY 7K T B AR (P=0.003) . S ETT ATARI TN REIE B AT LU, AIT IS 6e
TEH LR B A% R I3 CXCLO 7K - B I IR (P=0.009) . £5i8  IAHITNAE iR AL i 5% 7% F8 35 1ML 3 CXCL9 /K-
B ST B R UM R (B, S INBUHNAYT TTRES CXCLY K- FRARA — 2 I AH I

[RERE]  FLMENGEER s SNRTT ; AR, BLEFER; g RS KA R R

Effect of chemokine CXC ligand 9 on cognitive function impairment in breast cancer patients with
brain metastases receiving whole-brain radiotherapy
Wang Cong, Zhang Zhi-Lin*, Li Jin-Qiu, Song Xiao, Xi Qiang, Ma Huan, Pang Yong-Peng, Tian Long
Department of Radiotherapy, the First Affiliated Hospital of Hebei North University, Zhangjiakou, Hebei 075000, China
"Corresponding author, E-mail: 15530396637@163.com
This work was supported by the Medical Science Research Project in Hebei Province (20220595)
[Abstract] Objective To investigate the effect of chemokine CXC ligand 9 (CXCL9) on cognitive function impairment in
patients with breast cancer brain metastases undergoing whole-brain radiotherapy (WBRT) using bioinformatics methods.

Methods The mRNA of breast cancer brain metastases datasets GSE43837 and GSE12276 and Alzheimer's disease (AD) dataset
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GSE161199 were screened and downloaded from GEO database. Limma method and Venn diagrams were used to identify common
differentially expressed genes (DEGs), and protein-protein interaction and functional prediction through GeneMANIA website assays
were performed. A total of 42 patients with breast cancer brain metastases who first visited the Department of Radiotherapy at the
First Affiliated Hospital of Hebei North University from January 2021 to January 2023 were selected. Patients were divided into
normal cognitive function group and cognitive function impairment group based on cognitive status. Enzyme-linked immunosorbent
assay (ELISA) was employed to detect serum CXCL9 levels one week before and three months after radiotherapy. The mini-mental
The DEGs from datasets GSE43837 and
GSE12276 included PKP1, POLDIP2, SPAGS, ALDOC, PTPRZ1, PKIA, TLCD1, CPE, PMP22 and CXCL9. The DEGs from
GSE161199 included RPS16, CD79A, LYPD3, RPL28, HBG2, RPL23AP7, TRNR, CXCL9. Venn diagram showed that CXCL9 was a

state examination (MMSE) was used to assess patients’ cognitive function. Results

common DEG between breast cancer brain metastasis and AD. Functional enrichment analysis indicated that CXCL9 was involved in
cellular responses to chemokines, negative regulation of immune system processes, negative regulation of vascular morphogenesis,
Toll-like receptor signaling pathway, nucleotide oligomerization domain (NOD)-like receptor signaling pathway, and JAK-STAT
signaling pathway. Before radiotherapy, patients with cognitive function impairment and normal cognitive function accounted for
61.9% and 38.1%, respectively, with a statistically significant difference in MMSE scores [(24.53+2.19) vs. (28.89+1.36), P<0.01].
Compared with normal cognitive function group, patients with cognitive function impairment had a significantly increased number of
brain metastases and significantly lower Karnofsky performance status (KPS) scores and serum CXCL9 levels (P<0.0S5). Three
months after radiotherapy, patients with cognitive function impairment and normal cognitive function accounted for 47.6% and
52.4%, respectively, with a statistically significant difference in MMSE scores [(25.16+1.98) vs. (28.18+1.08), P<0.01]. Compared
with normal cognitive function group, patients with cognitive function impairment had significantly lower CXCL9 levels (P=0.003).
In patients with normal cognitive function, CXCL9 levels were remarkably lower after radiotherapy compared to those before
radiotherapy (P=0.009). Conclusions Patients with cognitive function impairment had significantly lower CXCL9 levels than those
with normal cognitive function, and whole-brain radiotherapy may be related to a certain degree of reduction in CXCL9 levels.

[Key words] breast cancer brain metastases; whole-brain radiotherapy; volumetric modulated arc therapy; chemokine CXC

ligand 9; mini-mental state examination
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Fig.1 De-batching effect and screening of DEGs between GSE43837 and GSE12276 of mRNA data set of breast cancer brain metastases
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Fig.2 Intersection and functional enrichment analysis of DEGs between AD and breast cancer with brain metastases
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Tab.1 Comparison of clinical characteristics in breast cancer patients with brain metastases between normal cognitive function and
cognitive function impairing before and after radiotherapy
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Fig.3 Difference of CXCL9 levels in breast cancer patients with brain metastases between normal cognitive function and cognitive

function impairing before and after radiotherapy
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