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Screening of key genes related to angiogenesis in rosacea based on bioinformatics

analysis
SUN Lu, LI Xiang, WANG Jinqiu, ZHANG Lian, GU Hongzhi, CHEN Qin, GE Lan, ZHAI Zhifang Department of
Dermatology, First Affiliated Hospital, Army Medical University (Third Military Medical University), Chongqing, China

[Abstract] Objective To investigate the differential expression genes (DEGs) related to
angiogenesis in rosacea (RA) by utilizing bioinformatics analysis in order to screen the key genes and verify
their mRNA expression levels. Methods The gene microarray dataset GSE65914 was retrieved from the
Gene Expression Omnibus (GEO) repository. Analyzed by R programming, the dataset was refined to identify
DEGs related to RA, and then cross-referenced with angiogenesis-related genes from the GeneCards database
to get a subset specific to RA angiogenesis. The process of identifying key genes was augmented by employing
protein-protein interaction (PPT) network analysis and Cytoscape-based computational algorithms. The mRNA

expression levels of the aforementioned pivotal genes were detected by real-time fluorescent quantitative

reverse transcription PCR (RT-qPCR). Results A total of 947 RA-associated DEGs were identified from

(E€mB] SRR A KR H (2023MSXM078)
BEEE] 5 22, E-mail: 43793340@qq. com
EFY  E-mail : zhaizf1004@tmmu. edu. cn

2097-0927/Copyright © 2025, A% K2 (5 =2 K %%) o X RIFHORICCE#EAG CC BY ¥ 7] P (https: //ereativecommons. org/licenses/by/4. 0/)

SIRESC . FNGR 2580, FRk A8 ST AR (R 0T BB B AN A R A AR DGOSR I R i 06 [ ], 4222 PR K221, 2025, 47(07) : 701-707. DO :
10. 16016/j. 2097-0927. 202502047.

Citation:SUN L, LI X, WANG J Q, et al. Screening of key genes related to angiogenesis in rosacea based on bioinformatics analysis[J]. J Army Med Univ,
2025,47(07):701-707. DOI: 10. 16016/j. 2097-0927. 202502047.



702 Bl A5 % R 2241, 2025, 47(7)

http ://aammt. tmmu. edu. cn

GEO dataset, and then 202 genes related to RA angiogenesis were further delineated. PPl network analysis
and Cytoscape algorithm finally identified 3 key genes, that is, CXCLS8, IL-1B, and STAT1. The results of RT-
qPCR showed that the mRNA expression levels of MIP-2, GCP-2, IL-1B and STATI in RA lesions were
significantly higher than those in normal controls (P<0.05). Conclusion With aid of bioinformatics

analysis, our study has screened and validated key genes associated with angiogenesis in RA, namely CXCLS,

IL-1B, and STATI1, which providing a theoretical basis for elucidating the potential mechanisms underlying

RA-induced angiogenesis and developing targeted therapeutic strategies.

[ Key words |

rosacea; angiogenesis; bioinformatics analysis; differentially expressed gene

Supported by the Joint Medical Research Project of Chongqing Science and Technology Commission and Chongqing Health Commission (2023MSXMO078).
Corresponding author: GE Lan, E-mail: 43793340@qq. com; ZHAI Zhifang, E-mail: zhaizf1004@16. com

L (rosacea, RA ) J&=— PG IR I 2 42 2% il A1
0 402 P S P B R, T B R 1T S R N M B Al
M2 A 2 00 X, WA K 4r s 205
A A TR S PR B B R LR A
I 381 5 S | S S R 2 A L 7E RA
gL v I R A e B I AR AL i A
A AR L i R R R AE BT . ARONI 28/
5% & BRI A %8 B LR I8 T AR5 Fey2 R 7 RA I
PR 43 RN AR 38 2 BLAG k35 A Sk L R R i
RA B I A ™ B R B2 VIR 56 o BBk, 1 0k 440 it 7= A
VI Z A3 R0 148 A 1 At M R - R A PR, 40 VEGE
TNF-a  IL-8 F1 BFGF 45 , (H AR SCHL T IF A 78 2 2
ARWFFE I A 1 B2 AR W R R 1 A
Az AR RA R FEVE FH I SCHESE R 1R H RA sh s
TIREA PEATH0 A5 B0AE , M J5 SE VR AR Z RA I 45 3 /E
R RIL A - kg L i) i 88 A 3R 7 SRS AR -

1 #REFE

11 RA R

AR 56 = S AW R 5 & b (National
Center for Biotechnology Information, NCBI) [/ J& [A &
ik A AR JE (Gene Expression Omnibus, GEO) B
J% (https:// www. nchi. nlm. nih. gov/ geo/) T Z % ¥
% GSE65914, IZ B 4 2 T GPLST0 .5 v - 7
i BUHL % F 2015 44858 4045 19 44 RA JEH I 1044
fdt e 4 K Bk A1 203K DB HE . N GeneCards %4 8 2
(https : //www. genecards. org) "1 28 il 45 3 A= AH G 2
PRIE A I 20 H A e B P
1.2 Rk ZFREAR

iZFHR 4. 4. 1 5F 9 “GEOquery” 43, A GEO % g
JE R # RA AR CHIE 4R GSE65914, 3l GEO2R 431
P RNEAE SRR AL AE R IR 5 ] “limma” R B #E4T 9 4H
() 25 53 0 BT, 180 B O 3 s A 1LogFCI> 1 S A% 1E 5 Y
P<0.05, Horp FC R HEAEAN [F] 46 11 F Rak it i 22

S B, 22 0 R R AR BOHE AR R 22 S R B R
(differentially expressed genes, DEGs) , fiz F “ggplot2”
RELX 28 S A 45 R gt A7 nl AL, 221 DEGs L] 5
FH* pheatmap™ £ % . 3 22 55 2R 38 A 2k DR AT 20k
(FLIE X
1.3 #EPPIM %

iz H SangerBox (http://sangerbox. com) 7E £k % &l
T HH E & RA (9 DEGs 15 )\ GeneCards % #i /2 3 1)
2 444 A Ifi 45 48 AR G ik PR MR S A O ol o LA, A2
SEIEIH B RA I HE LM OG DEGs
1.4 RA %34 DEGs H#k s o1

F| F Metaspace ¢ % J% (https : //metascape. org/gp/
index. html) X RA L4352 DEGs #£47 GO HI KEGG &
5T, I 1T SangerBox (http://sangerbox. com ) 74K
2 T H X R AT o[k
1.5 RA 2% 3 4 DEGs 69 PPI M & A 2 B X gk Ak

i ik

7£ STRING % # J# (https : //en. string-db. org) H1#4)
HERA LB R A= 22 5 2 TR BE TR 1) PP 2%, 35 fiff 16 1
{EA = 0. 7, B 11 SOFXH AT, 315 DEGS
1 PP1 K 4 , 2 H Cytoscape #K 4 (https: //cytoscape.
org) X iZ BUE AT AT AL AL 3. R FH Cytoscape A4
CytoNCA ffifF- 1158 Betweenness {H , I ¥z H 17 KE
2, G A B OCBE LA
1.6 RT-qPCR #& ] RA /v S oo & 3§ & 48 % A B 6

Kk

1.6.1 RA/NRBIEIEES. 10 H SPF 4 BALB/c i
/N B (8 TR, A BT 18~22 ),y il 75 %2 5 K2 5
Ko iR o RN BRIZ BEHLBCR A 2 SE g A
SXTRRAE 25 5 L, S8 20 T S B R LL-37 U 5
(640 pumoll/L) , X HE 2 i S5 ] 4557 42t PBS ¥, 5331
2 20 /N BUE B A B b B NS L B 12 h — I, BRIR
40 L, BETEST 4 SR FL AL BUS BCRARS, T
RT-qPCREGIESES . DA A AT S R4 428 K3l



http : //aammt. tmmu. edu. cn

[ 425 % R2p2i Rk, 2025, 47(7) 703

YIS E A ER (AMUWEC20242075) .
1.6.2 RT-qPCREGIESCHEEL K FRIE  TEMHEE Y
RA /N U AL GURE A fin A T mL Trizol 28771 42 HiU i,
RNA, BT WL g v B 3 5 S A= 1l cDNA J5 47
qPCR. SN A& 2 A 10 L, f1 % SYBR Green qPCR
Mix 5 pL. EF #5147 (10 wmol/L) 4% 0. 5 wL.cDNA ##
Br 1 WL A2 RNA WK 3 wh. S0 454495 “CHis bk
30 ;95 ‘CAEME 10 5,60 °CiE K FEAH 30 s, 40 NMIEFR, £
MREARFEE 2K, R BIHTEHNERNZENS
B-actinbRUEAL T BIFRRT ek i
1.7 %tFFix

K H GraphPad Prism 9. 5 A dE 47 G5 11245007,
THERRT GRS, R s £oR, I LR H
LSD-t /5. P<0. 05 NZESAH G5 X,

2GR

2.1 RA£9:04 38 4 DEGs 89 if &

X} GSE65914 #4T GEO2R 43471 , BUdi 4 bR i Ak 45
RN, 29 MR TP A B AR T — 4K B,
PR LD R T R, A ) A s B A
(P>0.05) ., #£F Padj<0. 05 H.[Log FCI>1 B i bR,
Horp Padj Sy i 5 1 VRS 9 P AR, 76 £l BE 3 A1 RA
BRI 947 4> DEGs, Hir 576 4 DEGs i,
3711 DEGs T, 2558 % FHIAE (B 1A ) Fk l # (E]
1B) AT AL

#4947 /> RA 19 DEGs 5 2 444 /> IlIL45 19 A2 AH G 5L
RICRE 4R i 6 1 202 A EE S 5L (] 10) , 1024~
DEGs 1,100~ DEGs F i,

2.2 DEGs 3 fe B AR K 4T 18 345 M7

i — 205 202 N E S L H 1T GO ATKEGG 74T,
WG AP R A S Ui ER 43, B P<0. 05
P 3 [, # BE Count B, DA 22 5 I 2 MK R 1T RS
SRR, EEEFACAY IR EEEE T RIER
I T 248 B %) S N7 210 T 26 RS A 84 L A0S B s i
() IE TR 20 AR AR B ) T K R R B
PR B LA S AN i 4L 4 2 A T A AR 3
Jo S5 M 290 5 A 0 3 DA SR B L PN A 3
8 T S Y 4 7 T RE 2 A 6 AN RO
CXCR M f0IR 722 AR 55 & | 22 2R 75 P B 1% 4 L Toll
FEZARZE G NG 2 W o 32 IR TR DNA 256 7% s
AN PESS . KEGG & 240 E 2 b T A i A -
it PR - 32 7 FH ELAE | Toll B 32 14 {5 5 38 % | NF-
kappa B {5 5 #4F (&2) .

2.3 MHEPPIMA&HFEikEMAR

FIIF STRING #5408 26 4 4 PPT W) 4% B AR &1 i 1 11
202 AL Z (8] 1 28 B 56 FR |, U B I fIAH B AR
437 0. 7, 7€ PPLIMIZS Hh SR ff i T 202> 15 55011690 4%
H% (K 3A), F5FIH Cytoscape B A1 CytoNCA 4
HRAE LAY HT 3 1Y R : CXCLS IL-1B
FSTATI(E 3B) .

Fem
e 4
* Wik 40
: |
¥ 30
1 <
=
Iz g TR
& 20 A5
= AR
Q
—
"10
0
6
B
A C

A:RAA83% DEGs # F ;B:RAAB % DEGs KoL B ;C:RA S B ig AR X L A+ B/
El1 RAEHIMEFLLE DEGs HiFiE



704

Bl 2242 R K22 4, 2025, 47 (7)

http : //aammt. tmmu. edu. cn

inflammatory response 4 . extracellular matrix .
response to bacterium 4 . external side of plasma membrane - L ]
negative regulation of cell population proliferation - L ] cytoplasmic vesicle lumen ( ]
tube morphogenesis | o receptor complex @
response to hormone { o ~Log,, ( Pvalue) lytic vacuole L ] ~Log,, ( Pvalue )
regulation of cell-cell adhesion { @ 0 perinuclear region of cytoplasm { L] 1;0
positive regulation of response to external stimulus ) 40 secretory granule membrane | P
regulation of hydrolase activity [ 30 endocytic vesicle o 1
positive regulation of phosphorus meAtaboIic .proctf,ss { ] 20 apical part of cell o 10
cell population proliferation L ] 5
regulation of vasculature development o embrane faf °
regulation of secretion by cell { ] count cell=celljuncton @
regulation of response to biotic stimulus. o ® 20 tertery granule ' coum
positive regulation of apoptotic process { J @ 30 transcripton regulator complex © b
positive regulation of cell development o @ 4w cell-subsirate junction © e
regulation of leukocyte migration { ° @ nuclear membrane | ° ®
regulation of immune effector process L Golgilumen ©
defense response to bacterium { ° basement membrane — @
mononuclear cell migration{ ~ ® cornified envelope | @
leukocyte cell-cell adhesion{ ® platelet alpha granule{
5 10 15 20 25 A 5 10 15 B
cytokine activity i Cytokine-cytokine receptor interaction -
protein homodimerization activity L Pathways in cancer
DNA-binding transcription activator activity, RNA polymerase ll-specific [ J Rheumatoid arthritis [ ]
calcium ion binding o Toll-like receptor signaling pathway L J
serine-type endopeptidase activity { ] —Log,, ( Pvalue) NF-kappa B signaling pathway L ~Log,, (Pvalue )
peptide binding { ] Malaria L "
kinase regulator activity L J 30 Transcriptional misregulation in cancer L ] 30
cytokine binding ° 20 Signaling pathways regulating pluripotency of stem cells L] 2
integrin binding o Non-alcoholic fatty liver disease L
growth factor receptor binding ° 10 Kaposi sarcoma-associated herpesvirus infection ° 10
iron ion binding o Toxoplasmosis{ @
CXCR chemokine receptor binding{ @ count Hematopoietic cell lineage L] count
collagen binding{ @ ® w0 Chemical carcinogenesis - receptor activation{ @ ® 10
cargo receptor activity{ @ ® 2 Leukocyte transendothelial migration{ ~ ® P
Toll-like receptor binding{ ® . 20 Leishmaniasis{ @ . 20
nuclear receptor activity{ ® Apoptosis{ @
frizzled binding{ ® PPAR signaling pathway{ ®
lipopolysaccharide immune receptor activity | & Epithelial cell signaling in Helicobacter pylori infection{ ®
glycolipid binding{ ® Renin secretion ®
CCRS5 chemokine receptor binding {® Bladder cancer+ ®
5 10 15 D

5 10 15
C
A AW A B s C. 0T 4 ;D KEGG B %5 & 5 #7

2 RAMEEHHEDEGs GO MKEGG E&EHE

S —pex

VAT

723V

=L\ N\
\w

A:PPIM % ZAEH ;B: CytoNCA ML i A B ik st 45 R

3 #E PPIMATHIEREER



http : //aammt. tmmu. edu. cn P 275 R 2 mR 3R, 2025,47(7) 705

2.4 RA S 3K K H mRNA £k e

BT CXCLS FE R TE NS rh Kk i A FRIE T/
o BT 2 BN AL Sk MIP-2 71 GCP-2 3£ K ] L
Bt CXCLS & A () 32 35 18 &0 o AR 48 51 9 2 4 &
PrimerBank (https : /pga. mgh. harvard. edu/primerbank/)
Bt ERIEH G HFH] . RT-qPCR 4558 %1, 5 %F i
2 LA, SC g 2 /N B 0 40 48 MIP-2. GCP-2., IL-1B,
STATI mRNA FKik7KF % It & (P<0.05, K1 4), 5
HWE BT a R — 2

3 itig

RA 2 — 0 P 48 3 1 A B , 32 3 B T
TR AR B AR, A AE RS LT BE B R AT | S
Ve W L B AN A R oA AR
N5, 1%, 4300 O A, B R, 4otk 5 &
ot A BE SR R & T BRI, R A
P AR R AL DI ) A SR T AE .
PR RA AR R B AN MAE Y TR | LB M 70 e g A
AU KR A RS, 2 R 4, SRR AE S R st AL
o PR S R | T B S (AR W 2 R R i
EET 0 A 2 O RN 4 B M SRR S Ho (H H
DI R AL M R IEE ' [ P AMITTE I, S 48
P BETE RA BRI R Sz 28 4 8 rp 6 4% T B0 1, T 38
L FNERE K 2 AT BT 1 [ A %0 P S s R e ok
PR RA MR A R R IR SAGHG 2 M 45 B
2 b RA XSRS 00 6 40 A A T Ik i sk
PR L, VA7 250 0k 4 i % 289K R LA K280 St
WA Ay ik R I AT ke RA B A I A 2
Pk, R, X RA LA 5t 36 B 6 40 45 1 AR
sfE H o vh HAT BT . SR, RA B 40 1 A 4%
A SR BB 8 R e A B

AR, S P R HR e i i A 4R B T
HEWE AR BV 2 L2 AT T 1 0 P T R 2 AR g
9 140 L TR 2 1K 43 BT L DR 40 25 A3 TR 1 T 5 R g

ﬂﬁl ; 7
150 4 600 - A
® =
= = 500
= 100 { = 400 X
= 20y = 20y
o]
:g 1.54 £ 1.5+
o 1.0 ~ 1.0
§ 0.5 % 0.5
0- 0-
PBS  LL-37 PBS  LL-37

9 AH DA o 30 I 0 4 TR o A 3 e X R e
o RA BB M A EEREAS Y DEGs HEAT 20T , Rl 22 S 3k
PRI 55 1 65 448 A A O 56 DR M 5 A g — 2 i o 05 v I
EHA A Y DEGs. I & 24 4k 15 202 41~ DEGs, ##
NG AR 5 RA B &R ML 2 TR 9 OC AT — 5 TR
AR ME . 7EIEERE |, GO A KEGG 23 # 4% S &
AT, 33K 46 5 DR 8 SE 2 % 48 T 149 52 07 240 i 1] 6
R AN 38 2 17 A T TR 200 R R 348 A 1 £
P BKERELEE WIS E L, @i
KEGG i [ & 48 40t , W28 21 1 SE 3 P 2 2245 v T4
it R - 240 i TR 7 32 AR B4 T L Toll B 2 15 5 38
i \NF-kappa B 5 53 55 o {# ] String %5048 4 44
2021~ DEGs 1) PPI % 4% BAF &l i — 251551 DEGs 2Z [i]
122 H K Z , F A Cytoscape B AFH 1) CytoNCA Fi {4
THE HEZ A FL A R 3 50 CXCLS . IL-1B . STATI ,
GNAIl ,MMP9, Horp GNAIT £ AP0 Hh L 80 R T,
E A KBS R MMPOTE RA 49 & WL A 1 FH 47
TR, WA YE 7% 12 $EHES T 3 19 A I (CXCLS,
IL-1B . STATI) A7 53IE

CXCL8 FEHAE NFrh Kk i ARG T/, iF
5% R IR /N B4 21 MIP-2 F1 GCP-2 K& R A DA Jz ke
CXCL8 KR B3R 0L L WFFE % W] CXCL8 Jz H:
[ Y5 % 1A CXCR1 F1 CXCR2 A S- L 8 AT 41 i il
T 225 i W B R A S R 1 R T
CXCL8 5 Z A4 M DI A5 53l B A R FEAE R, o
BT IR A8 2 g A K G RS B AIE T SE Ak, IUAE
PR CXCLS T MR R vh i e ™. 1-1
TR e RN S RS AE W A TR R,
TL-1 ZR 05 B 01 5 9 0 1) R A R SR ARG TR AR R
5 1M A A i Pt 2 B . ROSELL 45V ik 5t
R TL-1B W] 88 3 ERK [5 5% 538 B 38 I/ B
Pz FEL 20 050 G iR AN M T ) AN AR AE L DT A
PRAMIE R, AL, BUCHS 22 % Bl IL-1 5 H3% 4
PERSHUH TL-1 Z2ARFE D] (IL-1Ra) 2 8] B 7T 7

100 rig 1007

I 90 1) 90 a
%80 & H%J 80
® 704 = 704
T 604 Z 604
Z 504 = 504
<ZC 20\ = 20 %
= 15+ £ 1.5
= 35 :
= %0 el

PBS  LL-37 PBS  LL-37

a:P<0. 05,5 % B8 20 b

E4 RA/NREHELR MIP-2.GCP-2.IL-1B.STATI ) mRNA RiX



706 Bl 2242 R K22 4, 2025, 47 (7)

http ://aammt. tmmu. edu. cn

FRRIET R AR R B EHER 3R IL- 1B(+3954) SE[H
2235 MR AT BRSR S KU OG5 48 ST B R ™ S R i iy Tl L
PR o 55 5% 5 RN S 0 I F- (signal transducer
and activator of transcription, STAT) 25 [ & IFN/JAK {2
1 G G B R Y. STAT S Hh e
R INAY STAT 38 5 B A Ry & —Fp ebBg 4 il R, DRy
BAE Gy 2 R B AR O O AP e 32 s AR SR
YL FEXF IFN )3 2, STAT1 4+ 5 CD4F1 CD8'T
2 S AL I TR B LA k. CHOU 455 i
ST ZE g /N UL JIE A STAT1 78 5 & 1 G4 7%
PEZS BV es A 2 h By 83k, 70 I Ieg i JRe 1 148 2 il
o R PR TR A BT X STAT A — i (4
il 3 BODIPY-THIF 7]y /> 2% B g i 0%+ 4 B A i 55
AR

AT L RT-qPCR B E T RA /N FRUBEHRY 7 3 41
AU MIP-2,GCP-2 1L-1B J STATI 35 8 3 & F X
R, $n HorT el o 917 RA 34, 2 5 T RA
(P & A R SRk B, Sy ik — 20 il B RA & 9 A AL
FF A A i IR G A TR T SRR T A R

AHIFGE R A YA B 05 248 RA I 14 A A
KL, K HKAE CXCLS IL-1B . STATI “5: 3L K 7]
REAE RA IS A ML o B FZAE A, B RA 19
KR HLEL, I Rl PR RA HE ) 1M 4 18 A (038 77 H 3t
AR SR A A R R M. HEEETCT
RA HH O 19 11 457 38 A5 B 5k 35 PR AL ) BF 58 A X A 20>
W, A3 AT 3 UE A BE R FEAS Bt O /1N s [RIEE, F T RA &
Fl R SR AR A BR T 1 | A RIS /N BRL 3
YIRS DEGs #:4T T mRNA 7K A9 56 31E , A5 75 B %
ANEE AL RA B8 A TR A
FERMIR  ASCITAVEE IR 55 ol e

SE Lk

[1] YANG J, LIU X J, CAO Y ], et al. 5-Aminolevulinic acid
photodynamic therapy versus minocycline for moderate-to-
severe rosacea: a single-center, randomized, evaluator-blind
controlled study[]]. J Am Acad Dermatol, 20, 89(4): 711-
718. DOI:10.1016/j.jaad.20.06.027.

[2] STEINHOFF M, BUDDENKOTTE J, AUBERT J, et al.
Clinical,  cellular, and molecular aspects in the
pathophysiology of rosacea [J]. J Investig Dermatol Symp
Proc, 2011, 15(1): 2-11. DOI:10.1038/jidsymp.2011.7.

[3] ARONIK, TSAGRONI E, KAVANTZAS N, et al. A study of
the pathogenesis of rosacea: how angiogenesis and mast cells
may participate in a complex multifactorial process[J]. Arch

Dermatol Res, 2008, 300 (3) : 125-131. DOI: 10.1007/

$00403-007-0816-z.

(4] ZERUAS, SRS, EIEP, 2 . 5 415 P # 78 WNK2
PESEARIME TR I SR ANI ROS Az [J]. Bl 242 B K22 412
20, 45(2): 130-138. DOI: 10.16016/j.2097-0927.202205141.
LI F J, IAY Q, WANG Y Z, et al. Transcriptomic
sequencing reveals that WNK2 promotes reactive oxygen
species production in ovarian cancer cells [J]. ] Army Med
Univ, 20, 45(2) : 130-138. DOI: 10.16016/j.2097-0927.
202205141.

[5] BUHL T, SULK M, NOWAK P, et al. Molecular and
morphological characterization of inflammatory infiltrate in
rosacea reveals activation of Th1/Th17 pathways[J]. J Invest
Dermatol, 2015, 135 (9) : 2198-2208. DOI: 10.1038/
jid.2015.141.

[6] YAMASAKI K, DI NARDO A, BARDAN A, et al
Increased serine protease activity and cathelicidin promotes
skin inflammation in rosacea[J]. Nat Med, 2007, 13(8) :
975-980. DOI:10.1038/nm1616.

[7] VAN ZUUREN E J, ARENTS B W M, VAN DER LINDEN
M M D, et al. Rosacea: new concepts in classification and
treatment [ J]. Am J Clin Dermatol, 2021, 22(4) : 457-465.
DOI:10.1007/s40257-021-00595-7.

[8] SAURAT J H, HALIOUA B, BAISSAC C, et al
Epidemiology of acne and rosacea: a worldwide global study
[J].J Am Acad Dermatol, 2024, 90(5): 1016-1018. DOI:
10.1016/j.jaad.20.1.038.

[9] TONG Y, LUO W S, GAO Y L, et al. A randomized,
controlled, split-face study of botulinum toxin and broadband
light for the treatment of erythematotelangiectatic rosacealJ].
Dermatol Ther, 20, 35 (5) : e15395. DOI: 10.1111/dth.
15395.

[10] STEINHOFF M, SCHMELZ M, SCHAUBER J]. Facial

erythema of rosacea—aetiology, different pathophysiologies
and treatment options [J]. Acta Derm Venereol, 2016, 96
(5): 579-586. DOI: 10.2340/00015555-2335.

[11] BATYCKA-BARAN A, HATTINGER E, MARCHENKOV A,
et al. Koebnerisin (S100A15) : a novel player in the
pathogenesis of rosaceal J 1. J Am Acad Dermatol, 2019, 80
(6): 1753-1755. DOI: 10.1016/j.jaad.2018.06.01.

[12] SPOENDLIN J, VOEGEL J J, JICK S S, et al
Antihypertensive drugs and the risk of incident rosacea[]J].
Br J Dermatol, 2014, 171 (1) : 130-136. DOI: 10.1111/
bjd.12838.

[13] KASSIR R, KOLLURU A, KASSIR M. Intense pulsed light
for the treatment of rosacea and telangiectasias [J].J Cosmet
Laser Ther, 2011, 13 (5) : 216-222. DOI: 10.3109/
1476417.2011.613480.

[14] LOLIS M S, GOLDBERG D J. Radiofrequency in cosmetic



http://aammt. tmmu. edu. cn Rk ZE 72 15 K2f i1, 2025, 47(7)

707

[15]

[16]

[17]

(18]

[19]

[20]

[21]

dermatology: a review [J]. Dermatol Surg, 201, 38 (11) :
1765-1776. DOI:10.1111/j.1524-4725.201.02547 x.

DE FILIPPO K, HENDERSON R B, LASCHINGER M, et al.
Neutrophil chemokines KC and macrophage-inflammatory
protein-2 are newly synthesized by tissue macrophages using
distinet TLR signaling pathways [J].J Immunol, 2008, 180
(6): 4308-4315. DOI: 10.4049/jimmunol.180.6.4308.
CAMBIER S, GOUWY M, PROOST P. The chemokines
CXCL8 and CXCLI2: molecular and functional properties,
role
intervention [ J]. Cell Mol Immunol, 20, 20(3) : 217-251.
DOI:10.1038/s41423-023-00974-6.

HA H, DEBNATH B, NEAMATTI N. Role of the CXCL8-
CXCR1/2 axis in cancer and inflammatory diseases [1].
Theranostics, 2017, 7(6): 1543-1588. DOI: 10.7150/thno.
15625.

LIU Q, LI A P, TIAN Y J, et al. The CXCL8-CXCR1/2

in disease and efforts towards pharmacological

pathways in cancer[ J]. Cytokine Growth Factor Rev, 2016,
31: 61-71. DOI:10.1016/j.cytogfr.2016.08.00.

DINARELLO C A. Overview of the IL-1 family in innate
inflammation and acquired immunity [J]. Immunol Rev,
2018, 281(1): 8-27. DOI: 10.1111/imr.12621.
CAMPBELL M, DOYLE S L, OZAKI E, et al. An overview
of the in degenerative
retinopathies [J]. Adv Exp Med Biol, 2014, 801: 409-415.
DOI:10.1007/978-1-4614-3209-8_5.

ROSELL A, ARAI K, LOK J, et al. Interleukin-1beta
endothelial

involvement of interleukin-18

augments angiogenic responses of murine

[22]

(23]

[24]

progenitor cells in wvitro [J]. J Cereb Blood Flow Metab,
2009, 29(5) : 933-94. DOI: 10.1038/jcbfm.2009.17.
BUCHS N, DI GIOVINE F S, SILVESTRI T, et al. IL-1B
and IL-1Ra gene polymorphisms and disease severity in
rheumatoid arthritis: interaction with their plasma levels (7.
Genes Immun, 2001, 2 (4) : 222-228. DOI: 10.1038/s;.
gene.6363766.
NANY C, WU CY, ZHANG Y J. Interplay between Janus
kinase/signal transducer and activator of transcription
signaling activated by type I interferons and viral antagonism
[J]. Front Immunol, 2017, 8: 1758. DOI: 10.3389/fimmu.
2017.01758.
KHODAREV N N, ROIZMAN B, WEICHSELBAUM R R.
Molecular pathways: interferon/statl pathway: role in the
tumor resistance to genotoxic stress and aggressive growth
[J]. Clin Cancer Res, 201, 18 (11) : 3015-3021. DOI:
10.1158/1078-04.CCR-11-3225.
TAKEDA A, HAMANO S, YAMANAKA A, et al. Cutting
edge: role of IL-27/WSX-1 signaling for induction of T-bet
through activation of STAT1 during initial Th1 commitment
[J]. J Immunol, 200, 170(10) : 4886-4890. DOI: 10.4049/
jimmunol.170.10.4886.
CHOU P H, LUO C K, WALI N, et al. A chemical probe
inhibitor targeting STAT1 restricts cancer stem cell traits
and angiogenesis in colorectal cancer[J]. J Biomed Sci, 20,
29(1): 20. DOI: 10.1186/s12929-022-00803-4.

(M7 :2025-02-16; & [8] : 2025-03-03)

(%# FR3RE)



