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Bioinformatics-based Analysis to Screen Key Genes for Ischemia and Hypoxia
after Spinal Cord Injury and Analysis of Immune Infiltration Patterns
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Abstract: Objective To screen ischemia and hypoxiarelated genes (IAHRGs) after spinal cord injury (SCI) and analyze their
immune infiltration patterns by bioinformatics methods. Methods The expression profiles of SCI -related GSE5296, GSE47681
and GSE217797 were downloaded from the Gene Expression Omnibus (GEO) database, where GSE5296, GSE47681 samples
were used as the test set and GSE217797 samples as the validation set, and the differentially expressed genes (DEGs) between
SCI and healthy samples were obtained. [AHRGs were screened in GeneCards and MSigDB databases. The intersection of DEGs
and IAHRGsS yielded ischemic and hypoxia related differentially expressed genes (IAHRDEGs). Based on the IAHRDEGs, the
key genes were jointly screened by LASSO model and SVM analysis. The key genes were subjected to logistic regression
analysis and a diagnostic model was constructed. The diagnostic ability of the diagnostic model was analyzed by Nomogram and
the column line graph of Logistic predictive values was plotted. The diagnostic value of the diagnostic model and key genes for

SCI was evaluated using the receiver operating characteristics (ROC). Immune cell infiltration patterns of the disease were
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analyzed using the CIBERSORT tool. Results A total of 388 IAHRGs were screened, 313 differentially expressed genes were
detected between SCI and healthy samples, among which 312 were up-regulated and 1 was down-regulated. A sum of 27 up-
regulated IAHRDEGSs genes were obtained. Five key genes related to ischemia and hypoxia after SCI (Abcal, Caspl, Lpl,

Procr, Tnfrsfla) were screened by LASSO model and SVM analysis based on IAHRDEGs. Nomogram analysis confirms the
effect of logistics diagnosis model. ROC curve analysis showed that Casp1, Lpl and Tnfrsfla had higher diagnostic efficacy (AUC
> 0.9), followed by Abcal and Procr (AUC: 0.7 ~ 0.9), and the logistics linear predictors had the best diagnostic effect (AUC =
0.964). CIBERSORT analysis showed that five key genes were associated with the infiltration of eight types of immune cells
(neutrophil cells, B cells naive, plasma cells, MO macrophage, T cells CD4 naive, T cells CD4 follicular, Th17 cells, and
NK resting). Conclusion The five key genes of Abcal, Caspl, Lpl, Procr, and Tnfrsfla, may be closely related to ischemic-

hypoxic pathogenesis after SCI, and can be used as candidate molecular markers for the diagnosis and treatment after SCI.

Keywords: spinal cord injury; key gene for ischemia and hypoxia; immune infiltration; comprehensive bioinformatics

B G 05 (sinal cord injury, SCI) 248 & 58
Z RN HAEEA R Ty, SRS T & LA A E
RIS BZ 5l . B D) RE R I — R 2 R G
P o P — i Meta 7387 7, 4 100 7T N AH
22.55 J3 N SCL, A& /8 ZE e K B Y

TBYT R M B AR B, XS TR R

E’J Zpeie U HRTIEIK BARIT S, FE2im
W FARGE B HIR , ARIRY7RCRIF A B P,
— ARy SCI i fofe i dife 4 5 722 7 5 | S i ﬂ
FERBR 2 D) RE e e iy B R . BF9E &K B SCL s
FEAEPAS BRI, e —S KR L A
EX M AT E SIS T, B T A AT R X
T — A R SR, Film A R
DI, DI Rl T R R A I T EURSE, TR T
AR I, T SR AR A A 2 DX sl i 5 A
(ischemic and hypoxia injury) i #2, 5 BETR K& &
HbZE A% SCI, MmifEdEM 2 TRe ik E ¥ AfFs
EHIEY R B Hlasss 7%2/%#77%XT¥EI%L
ZEE B (gene expression omnibus, GEO) 1 SCI
AORCHE S JEAT 42 0, O e SCI S il 1y dofe S0 AH ¢ Bk
[A (ischemic and hypoxia related genes, IAHRGs), &
SCLJERYr Bl .
1 #MR5FE
1.1 ## kK st R GEOquery M GEO %#i
JE R A BB (SCL) IS5 4 GSES296,
GSE47681 #l GSE217797. GSE5296 ZHIHLEAHA
1E GPL1261 [Mouse430 2] Affymetrix Mouse Genome
430 2.0 Array #F 17 I 77, 4 AP Ok U 2 /D B (Mus
musculus ) , L&A IEHD Pmf a1 41 45160 B/ B
54 BRI 5 /N Bl. GSE47681 [RIFEF S A
1£ GPL1261 [Mouse430 2] Affymetrix Mouse Genome
430 2.0 Array JF 1700 )7, 4 B ok U8 2 /N B (Mus
musculus) , ALERULEIEL 1 ~ 7 KA 17 ] TrkB.T1

PRI /N BRI 17 B A /N, B A 5 45100 B
éledxﬁ%n 12 195 Bt 8 1 5 22/ Bl GSE217797 &
FFH S 2 AR 7E GPL17021 [Mouse430 2] Affymetrix

Mouse Genome 430 2.0 Array #4707, PRI
/NEL (Mus musculus ), A2 7 3 i BN BUFD 3 1)
SCI/INEL, GSE5296, GSE47681 FEAYE Jillit 4 ( Test
Dataset ) , GSE217797 FEAAE N YGAIFLE .

GeneCards ZUda P HE 147 OC N EL Y 4 1
58 I Biomart fL6 A SEE LA /N LA,
TE GeneCards (#4371 L) “Ischemic” “Hypoxia”
VE Rk 2 O], DAAHOC R EL >5 Ry i i S5 A48 4
FFR AT I A (ischemic related genes, IRGs) Fll
BRI SEFEE (hypoxia related genes, HRGs ) . i
JH MSigDB ( Molecular Signatures Database ) %X #f&

P, i PAJCE R “Ischemic”  “Hypoxia” f#4,
3 IRGs FIl HRGs , % P44 A 2 i B RUT4E
G BRM B EAHCIE N (TAHRGs ) .
1.2 Fik
121 ff i R 4R 25 S 3 Kk BE DA k. fdE ] R f
limma X} 355 GSES296 Fil GSE47681 #4144 JF,
1 R AL sva bk, % 2t v b BT IS 04 Kol
SEHAT ERS b, SRJE XA PR S B 2R 8 TS A
SO, 1932 5 RN A (differentially
expressed genes, DEGs) . % 1% #| ) DEGs 5
IAHRGs Bt sz 4. W43 22 26 5 I Sy e 1L a6 460 A
KBy 22 5 3 35 B A (ischemic and hypoxia related
differentially expressed genes, IAHRDEGs ) . Jf
LR FIATHOLLL R A ggplot2 2l K I K /R o
122 SCHEEENTRE: WK T LASSO [ElH5T
4% JAHRDEGs fiZIBii#y, [A]if 5T IAHRDEGS
i F SVM 57 i 4 gt SVM A5 A LASSO 43 #1 I
SVM F A [ i e 45 21 1 SC L A
123 SCHEIE N K2 Wi BE RN (E M. B G Bl 3
K £ 17 Logistics [81 I 3 A7 I 44 (2 W B AL,
it Nomogram 43 #7112 Wi A B (112 Wr g 11 If- 21 1
Logistic (A 512 18, FIH] Logistics [2] 412
A Linear Predictors & 18088 4 fs ik, )
FH R Bk i 528038 TAEFR M (ROC) 4k
FXF 7 16 HA AR S SR DR BEATVRAR, DEAY S L R %)



122 BLACHG IR 227 25

i 39 %

FSW 202449 A T Mod Lab Med, Vol. 39, No. 5, Sept. 2024

SCI Ji5 il i S48 R 2 T A (B
124 A ¥ =2 1§ 4 Hr (CIBERSORT) : il if
CIBERSORT 537X} OB 3 R ) He S5 24 Jf 2 RS
TPy, 3L Spearman AH IS HTff a SCAEIL R 5
S E IR AR A AR S, LA mice /) USRS 4 AT
FERHRE Y S, AR e R T A
1.3 %itF o ARBE I BG4 Hriiim
it R (Version 4.2.2) 5EM, XML LA &
B AL, ST Student £ RS I kT IF 2840 A A8
M43 W P, J1 3 o Mann-Whitney U 6 5% ( BJ)
WilCoxon FFIGE: ) S HrAE IE& A8 ] 22 5
T =20 S A i He A sl F Kruskal-Wallis 4656 771% .
Ry K 45 X, Fisher 5 46 50 FH - FL 8RN 4347 9 21 43
BAFEZ RG22 5. 381 Spearman AHOC: 7
FOFEARFE ST Z R R 5 LA P <0.05 h2%
SHEAG R
2 HR
2.1 EFEREHSH  1F GeneCards FHli FE 18 4 5|
IRGs 222 4>, HRGs 150 4>, fifi § MSigDB %45 J4
185] 65 4~ IRGs, 200 > HRGs, X # > 5E 15
FIAIEF PO, 52153 IAHRGSs 388 4~
YBE S GSE5296, GSE47681 Y4 I i 4
AT S500T, 155 DEGs 7 313 4>, 3k
3124, R 1A BRI FRS AT IR
DEGs 4%/ IAHRGs B¢ 4, 153 IAHRDEGS 28
A, Hop 27 ARk B, 1 ANFEEGATRIE, WA 1

© Up © Notsig ® Down

°f «

?,

a3

' Serpinaan ©
o

-Log4, (Pad))

Log, (Fold Change)
B 1 TAHRDEGs M LWLE
22 XBEA R F KT SCIJS Bk Bl 4 B
A H LR, 2 H_E U 27 4> IAHRDEGS i i % F
LASSO [0 743 #r #4) 7 IAHRDEGs fJi2 Wit AL, #y
Y LASSO 12 Wit 7 i Ay 7 A S 58 P A4 %,

4yl & Abcal, Aifl, Caspl, Lpl, Maff, Procr
Al Tnfrsfla, 3£ F 27 /> IAHRDEGs 4 # SVM #
R, 133 23 D OCHEREN, 30 /& Caspl, Cxerd,

Tnfrsfla, Lcn2, Atf3, Serpinel, Pf4, Fl3al,

Cd36, Myc, F7, Alox5ap, Xdh, Cdl14, Hk2,

Lpl, Procr, Serpina3n, Sppl, Thbsl, Abcal,

Icam1 I Cel12. 38 b4 P FP RT3 1 SR U4
% Abcal, Caspl, Lpl, Procr, Tnfisfla JE [ k¢
i 2N

23 RHEARZG W AR MR X OCHE
FE HEAT Logistics [|] 5 73 #7 I 44 2 WA Y,
ik Nomogram 34T LAZ: il 5 ZE K], ULIKT 2. 314K K]
2 W Logistics 12 Wi B 52 Wi R B 4. ROC il
2R 45 R HE N Caspl, Lpl, Tnfrsfla (932 Wi
B = HERYE (AUC > 0.9) ; Abcal, Procr Y
LW R — % (AUC: 0.7 ~ 0.9) ; T Logistics
Linear Predictors FJIZWiRCR it (AUC =0.964 ) ,

LK 3.

: 0 20 40 60 80 100
Points }
Abcal | R R A LTS P
6.5 75 8.5 9i5
Casp1 ——— T T T T
2 3 4 5 6 v
Lpl T
5/5759.511.5
Procr T
345678
Tnfrsfla -
79
Total Points

R ana A e A as aa s RAREs BARRY LARRS LARSS R REE]
0 40 80 120 160 200

Linear Predictor SIS A s s B S s |
-14 -10 -6 -2 2 6 10

Risk

2 XgEEFER Logistic MME G2 E

1.0
__;Jr;_-r*——————;f-‘ K
:4 3 , 7
08 | | L
— /
o | /7
a J s
= 06 R
2 [ ‘
= .
2 04 ‘ 2
@ — Abcat (AUC =0.871)
« — Casp1 (AUC = 0.929)
02 — Epl (AUC =0.922)
’ - Procr (AUC = 0.844)
,’— Tnfrsfta (AUC = 0.903)
0.0 7 — linear_predictors (AUC = 0.964)

0.00 0.25 0.50 0.75 1.00
1-Specificity (FPR)

B3 ROC HZS X EEERISHEEISETNME

24 %9k iz E 4 A fdi 1] CIBERSORT %5 i it 5%
25 P b2 4 b5 e 45 B SCI 21 Rt B A A e 3k
TR Z (R AR CHE T R B 5 AN JCsR I[N 5 v
P K 41 ifd (neutrophil cells) . B itk [ 4 il (B cells



HCK S Eop 2l 55395 455 202449 /1 T Mod Lab Med, Vol. 39, No. 5, Sept. 2024 123

naive ) . AUl (plasma cells) . MO W4 (MO

macrophage ) . CD4 T 4 Jifl (T cells CD4 naive ) .

CD4 &I ( T cells CD4 follicular ) , Th17 4iifg ( Th17

cells) . 1l NK 4] (NK resting ) f7-7E i &2 1H 2
NK Resting e

S (¥ P<005), WK 4.
. B ; .
Th17 Cells 4 *** it . i .

T Cells CD4 Follicular . 2 A
T Cells CD4 Naive .
il =05
MO Macrophage i i o
Plasma Cells { ** . et %
B Cells Naive . = R
Neutrophil Cells . = . ol
T T T T

T T T
& & © O
o & %\\,,; ,\oe}\ &
NS 4\@ O » > X <«

e, G Sl Sl o
R @ o & \ao oou A o §

o i §

* FIR P<0.05, ** /R P<0.01, *** F/R P<0.001
B4 SfRiRiEEXEE RS ERRECERE
3 iFie

SCI S S A 19— R W, A,
AR EER, zsh, B, A FEMETihe
BEfi, A AR et Y, BRSRIFA
MRS . I IRSERIA R, SHIE S, HY
T8 A I T ACIE IS IEE , TR BINRYT U
SCI J& 4 S AR 5 7 Dt e VA 0 J5 28— Be st ] Y
EAEH, &R A 317K 09 = s e A
A PE . dh MR AT IR SR , 3 A
DIRekEns , B SRESCR 2E B QnRERHWTIZE Bl
JNE S —FRY, AT I s Ak i, feak
HREDIREMVIRIL . A T BRI BEAk MR, A
SR ZAWRYT SCL, (HE 4 KERIEH ] —Fh
AT LA S8 0 A Ak A i) . (R R REDI BRI S 1Y
HUARAYT B 4k R AR 10 1) S B R R
M ERAEIN ., Gn SR AR D8R SCI i il i k-4 1 2k
A%, DURT AW S A B 0 5 A T RE AR

ABIEFE e IR SCI i AH 5 fife i ffe 4 & PR Y S22
=, 5 % 5L A Abcal, Caspl, Lpl, Procr fil
Tnfrsfla Xf T4 #wk LG B A U 2 A2 Wk,
L YIS TS AR T QSR PR ) vy 258 5 A I
BA B i % VIR S& . CIBERSORT 4304 /i 5 456
FREEP 5 8 e it ( rPRi A . B bk L 4
AN MO FIE4I . CD4 T 41 . CD4 JE3I 41 |
Th17 4ffd . 1k NK 4 ) B G

Abcal J& 5 BT HE 09 3 EaE At o s
#H H A- 1 (apolipoprotein A- 1, APOA- 1 )5
Abcal 545, i LW A0 M N 59 R 5T DL %5 R R

F A i i 22 0 I 0 i B AR A A
J&, H Abcal 413 1Y £ 5 & A9 B T A1 HE 2 Re
Z B, S SO0 B A0 M P AR R, O
FE 95 kL DX 38 TE 1% 70 16 1 TR 04 60 K Ak I A
U IR 5T e W, SCI Hp (14 6 A Ak 0 240 ff 2 12 R
TR, IR S — g oo T Pl
W 58 2 BH I Gm ORI BT 6 A 7T R LA 2 99
PPAR vy #l Abcal K I8 /b ¥d K 4 M () JE W, ik
2 ek /> SCI 5 19 4k & 103 15 A ok 38 2 fig Wk & 1)
[ C

Caspl 25N FRMET G2 LT R
o TEGMEE R, RME/AMAYE BTG A
JK f# Wl Caspl ¥ 15, W] LLBYY) Caspl, BYY)J5
B9 Caspl H. A5 B 3G M. Caspl #% 36 b 5 ¥t — 25 3%
% IL-18, IL-18 #l % fL#H D ( gasdetmin-D,
GSDMD ) , ¥ GSDMD & hn T K/ 30 kD
R B, 1R B RS SR AL 9l i B8 A 1
AT (5 40 B AL, AT MY, SCLE ,
PR 200 R A EL 4 M R I - PR e, IR &
BHEALY, BT K AIE TEAR . SRk R A 5%
PEAN IR 7, SECSCIAEE s U, #F5E A B,
SCI L ENiE 1, 3, 7RI IL-18, IL-6 KF
0o 2 T IR, IR Rl SCI R B in 2 1 2% 35 K
SRR, A HH SCT R B A T b PR 41 Al R i
MIL-1B, IL-6 E&EFKE, HIL-18, IL-6 KFY
SCI R EE & A

Lpl SR gt —FiAR i, &2 5 BRIH.
Lpl HE[R 278 S H0™ 5 = =Bt H MM . Lpl JE %€
AR B LPL B B8 LR 6 5 1E % K e
WREAG, RAMIZIGSE SRR, Lpl 28748 0] LAk i
BRSNS ME N UYL R
I Lpl F1l FAbp3 35 PRI X A1 47 Hh B AT AR w5 i Uk
I & Lpl #1 FAbp3 JEH7E T SCI ok
BRI T, TS BOR B SCLR LA K 1,
R, Lpl ZEFAE SCI H R U B & A i
Mg i R — AR .

Procr 2L K it —Fh N 2R 1, E2 510
B A RN R B . BFSE R, Procr w5 Y 2
FHEALW RSP ( Coronary artery disease,
CAD ) KU AHSG, [H %205 % = 0 # K i A2 4 %€
( Venous thromboembolism, VTE ) XU&AHIE, A&
WF 5% WE 52 Procr-p.Ser219Gly 7] € b 5 25 il 1) A8
SRR, HURE SR C SRR IR, 38
&M NI PR AU [ B K AR 7 52 58 31F B Procr-p.
Ser219Gly i i P B 4i ffl £ 11 C 32 & (endothelial
cells protein C receptor, EPCR ) R34 il ifil. %% 8 11 C
(7K, Ul A - A B 40 6 280 B A 3 S A o



124 BUACHK 0 B2 27 24 35

5539 %

s 202449 A

J Mod Lab Med, Vol. 39, No. 5, Sept. 2024

[[] B} Procr-p.Ser219Gly & ] 38 i3 #¢ Ifil. (K - VII #1
EPCR 17 51 384 fin it A% JXURS: ). SCI s 5 4 i 3t 4t
B R G EF RESE I 2 D RE e Ok B FE EE A
Procr [ 3RiK57KF 55 SCI 5 B &R A ik 75 2
LRI

Tnfrsfla H& K g 5 & — Fh 83 IR 56 R F 52 1K
( tumor necrosis factor receptor, TNFR) , ©Z 5

SRE SRS ANANMI A T ] AR R T A

) Tnfrsfla, SECHMIM T 200 W& 0w, HAM

Tnfrsfla J2 il i 7 1] NF- « B {5 538 8% 0 i1 7 [l

PR 1« B A5 SIBEAE SCLS HIMIZ JEAE

AR R R EZEMEM Y, IR, eyl

WA SRR T« B {5 Sl R IEBTRVEH,

AL SRR T« B AR 5 T LA 3 i i 4

Je W E RO I s SCLRWKE B, el sk A7

k B A5 5l IETE B IBAR SCI S 4k &P FT

SR R I 1
SCLJ, it JmaRiIr g 2 th B L Fh I REA W]

B ARN . EAERAOMESE R RIS ALY I 2

Jf . RN B KA . T bk C AR AN CD i /e

SCI A S s R P i T EE A A (0, X SE A (3%

AR IIRERE, FOEAHLEATARAER, Hrp

FBLYE T WREL 400 1 %Y (Thl), 17 4 (Th17) 1 MO

RN / BRI (MO AL ) 2 ph 240 F R 1

MBI PE T R0 2 &0 (Th2), S5 T 40 (

Treg) Fl M2 RU/NRTT / FWEAIAL (M2 410 ) W EA

PP PEIT P FEBCAEMAYT THUS BT,

75 SCI R, P45 TP DR AP B0 e 240 M A

P03 SRy B AAAE , ARLR I RS — PR, i

0 P A R A R G A ) 240 B R A A B TR HL

PEH, it SCUR B i ry EZ MR . Ak,

XEEHFTEMANUE IR T SCL T Rl S e i

By AR, (H S S LT i — 2R
ZE Tk, e L A Abcal, Caspl, Lpl,

Procr Fll Tnfrsfla 5 SCI J5 it ML 48 A& 25 DA ¢,

AT LMEN SCLIRZI . 1097 L TR

S

[1] GOLESTANI A, SHOBEIRI P, SADEGHI-NAINI M,
et al. Epidemiology of traumatic spinal cord injury in
developing countries from 2009 to 2020: a systematic
review and meta-analysis[J]. Neuroepidemiology, 2022,
56(4): 219-239.

[2] RUSSO G S, MANGAN J J, GALETTA M S, et al.
Update on spinal cord injury management[J]. Clinical
Spine Surgery, 2020, 33(7): 258-264.

[3] SHEN X F, ZHAO Y, ZHANG Y K, et al. A modified
ferric tannate method for visualizing a blood vessel and
its usage in the study of spinal cord injury[J]. Spinal
Cord, 2009, 47(12): 852-856.

[4]

(5]

(8]

[12]

[14]

[15]

GAO Xiang, HAN Zhihui, HUANG Cheng, et al. An
anti-inflammatory and neuroprotective biomimetic
nanoplatform for repairing spinal cord injury [J].
Bioactive Materials, 2022, 18: 569-582.
AL MAMUN A, WU Yanqing, MONALISA I, et
al. Role of pyroptosis in spinal cord injury and its
therapeutic implications [J]. Journal of Advanced
Research, 2021, 28: 97-109.
VENKATESH K, GHOSH S K, MULLICK M, et
al. Spinal cord injury: pathophysiology, treatment
strategies, associated challenges, and future
implications[J]. Cell and Tissue Research, 2019,
377(2): 125-151.
WANG Xiaoxin, LI Zehui, DU Huayong, et al. The
role of foam cells in spinal cord injury: challenges
and opportunities for intervention [J]. Frontiers in
Immunology, 2024, 15: 1368203.
YVAN-CHARVET L, WANG Nan, TALL A R. Role of
HDL, ABCAL1, and ABCG] transporters in cholesterol
efflux and immune responses[J]. Arteriosclerosis,
Thrombosis, and Vascular Biology, 2010, 30(2): 139-143.
LIN Xiaolong, HU Huijun, LIU Yuanbo, et al. Allicin
induces the upregulation of ABCA1 expression via
PPAR v /LXR a signaling in THP-1 macrophage-
derived foam cells[J]. International Journal of
Molecular Medicine, 2017, 39(6): 1452-1460.
LU Runxiao, MAO Ningfang, WU Jinhui, et al.
Neuroprotective effect of allicin in a rat model of acute
spinal cord injury [J]. Life Sciences, 2015, 143: 114-123.
BERTHELOOT D, LATZ E, FRANKLIN B S.
Necroptosis, pyroptosis and apoptosis: an intricate game
of cell death[J]. Cellular & Molecular Immunology,
2021, 18(5): 1106-1121.
ZHAO Rui, WU Xue, BI Xueyuan, et al. Baicalin
attenuates blood-spinal cord barrier disruption and
apoptosis through PI3K/Akt signaling pathway after
spinal cord injury[J]. Neural Regeneration Research,
2022, 17(5): 1080-1087.
R B XIIER, L A BEI A LT =TS
FFREA 1, ANE-1B . AR -6 MpE =
PEIEREALRE K SO S BRI R LA SC R (1], R
[ PR R ARG (TR, 2021, 13(2): 61-64.
LI Jun, LU Hong, LIU Mingxuan, et al. Serum
high mobility group protein box 1, interleukin-1f,
interleukin-6 and neuron specific enolase levels in
patients with spinal cord injury and their relationship
with the degree of spinal cord injury[J]. Chinese
Journal of the Frontiers of Medical Science(Electronic
Version), 2021, 13(2): 61-64.
YANG Yuwei, PAN Qiqi, SUN Boxing, et al. MiR-29b
targets LPL and TDG genes and regulates apoptosis
and triglyceride production in MECs[J]. DNA and Cell
Biology, 2016, 35(12): 758-765.
BALIGAND C, CHEN Yiwen, YE Fan, et al.
Transcriptional pathways associated with skeletal
muscle changes after spinal cord injury and treadmill
locomotor training [J]. BioMed Research International,
2015, 2015: 387090.

(T#E 151 7W)



BACHKL I B2 27 24 35

$39% HS5W 20244E9 H

J Mod Lab Med, Vol. 39, No. 5, Sept. 2024 151

(8]

[10]

[11]

[12]

[14]

[15]

MACKAY S, FRAZER L C, BAILEY G K, et al.
Identification of serum biomarkers for necrotizing
enterocolitis using aptamer-based proteomics[J].
Frontiers in Pediatrics, 2023, 11: 1184940.

H W, e, Eee B LRSErE Ms g R
LI Galectin 3 F1 IGF-1 %3k KR 2 X [J]. B0
R BE 2R 2% | 2023, 38(2): 166-170.

XIAO Erming, JIN Xiaoyan, YANG Changshuan.
Expression and clinical significance of serum
Galectin-3 and IGF-1 in children with neonatal
necrotizing enterocolitis[J]. Journal of Modern
Laboratory Medicine, 2023, 38(2): 166-170.
NAZARINIA D, BEHZADIFARD M,
GHOLAMPOUR J, et al. Eotaxin-1 (CCL11) in
neuroinflammatory disorders and possible role
in COVID-19 neurologic complications[J]. Acta
Neurologica Belgica, 2022, 122(4): 865-869.

CHEN lJie, ZHOU Yajing, SUN Yuhao, et al.
Bidirectional mendelian randomisation analysis
provides evidence for the causal involvement of
dysregulation of CXCL9, CCL11 and CASPS in the
pathogenesis of ulcerative colitis[J]. Journal of Crohn’s
& Colitis, 2023, 17(5): 777-785.

Al TR AN TR R EE S S 4G I R R
1.3 IFABP, MUCI1, CCLI11 K78 £k Jo % 15U )
FEM [J]. R e 2= SR |, 2023, 20(11): 1577-1582.
WANG Pei, YAN Xiaojun. Changes of serum IFABP,
MUCI and CCL11 levels in patients with different
degrees of active ulcerative colitis and their effects on
prognosis[J]. Laboratory Medicine and Clinic, 2023,
20(11): 1577-1582.

WAKABAYASHI K, ISOZAKI T, TSUBOKURA Y,
et al. Eotaxin-1/CCL11 is involved in cell migration in
rheumatoid arthritis[J]. Scientific Reports, 2021, 11(1):
7937.

RYZHAKOV G, ALMUTTAQI H, CORBIN A L,
et al. Defactinib inhibits PYK2 phosphorylation of
IRF5 and reduces intestinal inflammation[J]. Nature
Communications, 2021, 12(1): 6702.

URMAR S,PALASIEWICZK, MEYER A et al.Inhibition
of IRAKA dystegulates SARS-Cov-2 spike protein-
induced macrophage inflammatory and glycolytic
reprogramming [J].Cellular and Molecular Life

[16]

(18]

[19]

[20]

[21]

Sciences,2022,79(6):301.
WAk, SRS BRoREE , 55 . BA: JLIRFETE /M4
[ 5 8 LI TL-12 B IL-17 7KCFAG I B I R 2
[7]. BARAG I P24k |, 2020, 35(6): 179-182.
CHEN Xiaobing, ZHANG Xuemei, CHEN Qiuning, et
al. Detection and clinical significance of serum IL-12
and IL-17 levels in neonatal necrotizing enterocolitis[J].
Journal of Modern Laboratory Medicine, 2020, 35(6):
179-182.
gk, kA%, BT . IRFS i MyD88/TGE-B 1/
Smads {5 5 AT Ang 1T 55 F WG AH A 4% T A
RAEFNE [J]. sl , 2022, 38(10):846-853, 861.
NAREN Gova, MI Yan, LU Li. IRF5 mediates Ang
Il -induced macrophage polarisation and inflammatory
responses through the MyD88/TGF- 3 1/Smads
signalling pathway[J]. Immunology Journal, 2022,
38(10):846-853, 861.
CORBIN A L, GOMEZ-VAZQUEZ M, BERTHOLD
D L, et al. IRF5 guides monocytes toward an
inflammatory CD11lc macrophage phenotype
and promotes intestinal inflammation[J]. Science
Immunology, 2020, 5(47):eaax6085.
LINJC, MA XY, LIUJ Y, et al. One gut microbiota,
Fusobacterium nucleatum aggravates neonatal necro-
tizing enterocolitis by induction of IRF5 expression
through IncRNA ENO1-IT1/miR-22-3p axis[J]. Euro-
pean Review for Medical and Pharmacological Scienc-
es, 2021, 25(14): 4714-4728.
AW, P R A5 VX-680 X/ BRI B
S5l % NF-« B 3d #0935 VE T (1. B s 2 FUiT
fierZRak | 2023, 32(1): 36-40.
LI Xiangjie, YAN Bo, ZHOU Linxiang, et al. Effects
of VX-680 on the regulation of NF-«k B pathway in
experimental colitis in mice[J]. Chinese Journal of
Gastroenterology and Hepatology, 2023, 32(1): 36-40.
TLHE YIRS B, 55 OB E JUIRSEE M 4 5
AL TR AHTTE IR [7]. _RIRASE Rzt (1=
2ERR), 2021, 41(11): 1540-1544.
JIANG Yan, FAN Qiaoling, CAI Cheng, et al. A review
of tools for risk assessment of necrotizing enterocolitis[J].
Journal of Shanghai Jiaotong University (Medical
Science), 2021, 41(11): 1540-1544.
WFREHA: 2023-11-06
fEEIBHA: 2024-01-31

(k&g 1247)

[16]

[17]

[19]

STACEY D, CHEN Lingyan, STANCZYK P J, et
al. Elucidating mechanisms of genetic cross-disease
associations at the PROCR vascular disease locus[J].
Nature Communications, 2022, 13(1): 1222.

WANG Yongjun, TANG Xin, YU Bin, et al. Gene
network revealed involvements of Birc2, Birc3
and Tnfrsfla in anti-apoptosis of injured peripheral
nerves[J]. PLoS One, 2012, 7(9): e43436.

ANJUM A, YAZID M D, FAUZI DAUD M, et al. Spinal
cord injury: pathophysiology, multimolecular interactions,
and underlying recovery mechanisms[J]. International
Journal of Molecular Sciences, 2020, 21(20): 7533.
iRt , BEA, BEMH, & PRGN

[20]

PGP IE - Bk T « BAR S A91E [J].
[ 4 2R TREESY , 2024, 29(3): 590-598.
XU Zhenhua, LI Yanjie, QIN Hewei, et al. Traditional
Chinese medicine monomer in treatment of
neuroinflammation after spinal cord injury:effects of
nuclear transcription factor kappa B signaling pathway
[J]. Chinese Journal of Tissue Engineering Research,
2024, 29(3): 590-598.
CARPENTER R S, JIANG R R, BRENNAN F H, et
al. Human immune cells infiltrate the spinal cord and
impair recovery after spinal cord injury in humanized
mice[J]. Scientific Reports, 2019, 9(1): 19105.
Wefs HEA : 2024-03-31
&5 B : 2024-07-19





