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Abstract

Objectives: To analyze the differentially expressed genes (DEG) in mice with sepsis-related intes-
tinal mucosal barrier damage and to explore the early diagnosis and protection mechanism of sep-
sis-related intestinal mucosal barrier damage at the transcriptome level. Methods: The healthy male
C57BL/6] mice small intestinal tissues of Cecal ligation and puncture (CLP) and sham-operation
were collected, and the two-end sequencing mode of the illumina Hiseq sequencing platform was
commissioned for high-throughput sequencing. Followed by Gene ontology (GO) and Kyoto En-
cyclopedia of Genes and Genomes (KEGG) analysis of DEGs. A protein-protein interaction (PPI)
network was constructed using the STRING database, and hub genes were selected using Cytos-
cape. Hub genes were verified using quantitative real-time polymerase chain reaction (RT-qPCR).
Results: A total of 239 DEG were selected, including 49 up-regulated genes and 130 downregulated
genes. KEGG enrichment analysis revealed that DEG mainly involved cytokine-cytokine receptor
interaction, Th1 and Th2 cell differentiation, viral protein interaction with cytokine and cytokine
receptor, and IL-17 signaling pathway. The cyto Hubba plugin was used to select the top 10 hub
genes. After experimental verification, the expression of TBX21, CSF3, IL-6, CXCR3, and CXCL9 was
in agreement with the sequencing results. Conclusion: TBX21, CSF3, IL-6, CXCR3, and CXCL9 may
be potential biological markers for the early diagnosis and treatment the sepsis-associated intes-
tinal mucosal barrier.
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1. 5]

PREFAE AL B 1] S NLTh RERERG T BUE S AL A (1 35 B DI RERENG . HLAC R A S b 3 B 4 B
RIESMEREAE(SIRS), 20 K JRNBRBEVE AR SE A 2 28 T DO REFSAG 7 5 AE(MODS) 2], H A w5+
Vo RTMKERRER AR, FAE 1986 SEHUA W FUIR B i 2 MODS RSl —— il PEBaii[3].
FEVF 2 A WAL 1) MODS S 1, 2 30%AFEMRTRAE(4] [5]. MriE2ilUiAr B2 HLEE, AR
W We S DIRE(6] IR, il o oA o A T AN N B 3R IO B R A7 B, AR BDIRZS T 2 O LAR
LR GIR[T]. BTG B R AN RN IR 58— T8 2. e AU, Ao VI e BRI ALK, 72
B AL A P58 5 A S AT T R 28 DR EE AR P8 2 R 2K T Bk 95 BRBR I B B Th R, B4R &
VeSS MR FERECESR O ANEGL9]. 57 M D RE 2 451 5 BUE BB MRG0, P v B0 48 s A 2 2K T
X B2 R B R A2 BB, SBUBIRYEMREEAE . IRERAE kA i 42 B JORE S Mtk — 25 i 5 fig B
BEDRE A, AR S BUKEEVEIR SO MODS [10]. i, WpEBERMREAER “MRE” , HRIKEE
) “2EFE” o X RERIIRERI R ACORAD TIFSER KA, s 7 BB E TS AR, ]
UE, Bl if i B B ) e B G 2 B IR R A 08 S8 o ST O SBR[ 11]
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2. MRS
2.1. S5

KA 48 R g FErfEME CS7TBL/6T /N (AL il 4, YaliES: SYXK (db5T) 2022-0052), 8 ik,
TR 20~25 go BT SERS /N RAESCIOHT 1 A B THHRENE T, BREEMYOK, JHENE. B
A S 5 i B S ] [ N7 T AR HF 9 Bt (NTH) & A 1) 36 B RN 7 3 K2 B i B B A SR8 B 2 (18 #E5 . QYFY
WZLL 27932)i47 . KABENL B 714>~ Sham 6 h 41, Sham 12h 41, Sham 24 h 4. CLP 6 h 41.
CLP 12 h 41f1 CLP 24 h 4, 415 H.

2.2. EFSHLEFL(CLP)/ MRS

KRG CLP AR PHREAE[12]. a8, FE6 12 h)a, H 3% LSRRI N, IRET R
IR, AERRAER 2R AL 1 em D)1, BFRE M. 45415 Wizt i A 5 2 JE A 2 ) 1 o B AT v R R B
KH 21-G FRIFAEL LA S B i 2 BT 2 E il . IR ET H D B3 . K5 Wl el iR
JiE, FITCTH 6-0 £kl e BB 3 AT IR BENTLIA o ARJ XS B RHEAT I B . TR B NS £ B /K 50 mi/kg;
BFEARLRAMARKF AT L, (HAZT CLP (4 1).
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Figure 1. CLP was used to induce intestinal barrier injury in septic mice. (A) Schematic representation of cecal ligation punc-
ture in mice. (B) The 6 h, 12 h and 24 h mouse models of sepsis-associated intestinal barrier injury induced by CLP were es-
tablished. Sham 6 h (n = 8), Sham 12 h (n = 8), Sham 24 h (n=8), CLP 6 h (n=8), CLP 12 h (n=8), CLP 24 h (n=18)

1. XA CLP BSRBENERBRERG. (A) NEREMEILFRTEE. (B) #3 CLP HIHRSEEXEF
FEffA 6 hy 12h 024 h /INERAEBR, BBFAR6h(n=8). FAR 12h (n=8). FEFA 24h (n=8), CLP6 h (n=8). CLP
12h(n=8), CLP24h(n=8)
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2.3. EB1ZEUFN Western Blotting il

FAVA IR S 2 vh i (PBS) DR T 40, I RIPA 22 (RIPA: PMSF: BEEREGHNHIFI, 100:1:1)7E0K
EYIE] 20 3Bk, SRIGAE 4°CL 12,000 rpm. 4°C &0 20 38R, B0 G BIETHS S ERERENTTRES, &
W5 min AN, EERE 10% T bn 500 RN 5 79 I e ik e I HL VK (SDS-PAGE) Bt kAT HLIK,
Jt##% 2| PVDF JE(Millipore, £, —HI7E 4CHEE IR, “HAEZRFE 2 ho FHLLTF —Hi: i claudin
1 i (Proteintech, 13050-1-AP, 1:1000 F&EESE). FT zo-1 FiA(Proteintech, 21773-1-AP, 1:1000 FFs ) Al
B-actin FLIR(CST, 84578, 1:500 # ki ). P ABEFRHL% 1gG (Abcam, ab270144, 1:8000 #iFt). FH—HiAl
TP (Boster, HE, AR1017)HiREATE Pk

2.4. YAPAESE

Caco-2 4Hffilld 5 Prenoxel (Procell, CL-0050), F MEM (Procell, PM150410)555%. MIA 20% FBS
(Procell, 164210)#1 1% P/S (Procell, PB180120)7E 37°C 5% CO, T4, fE £ FE(LPS)I [ Solarbio (L8880),
FTE B /K BC % 10 mg/ml &, AR H] .

2.5. BBk e IR B E

K ELISA 71 & (Boster) &l /)N SR H IL-15 (Boster, EK0394) 1l TNF-a (Boster, EK0527) )% iA
Ko

2.6. RNA $ZEUHIZEE RT-PCR

{8 | TransZol Up Plus RNA i{5f| & (TransGen, H [F)F2 U1 il 52 RNA . $2 A RNA H Evo M-MLV RT
Mix iR 77l & (precision Biology, China)i¥i # 3% A cDNA . A cDNA 4R , K H LightCycler 96 5 4 fil FastStart
DNA Master SYBR Green Kit (Roche, 7 [E )kl mRNA #58/KF. EH T SYBR Green [ HL#E Ct 4>
HrHEIE R FRIA 5 P S5 ] f-actin Rk ) RAAXT AR =274,

2.7. Hematoxylin-Eosin &

INGFRATE 4% % R R E E 48 h, SRETEA R EE(70%~100%) 1 ZFEH /K 40 min. B ATHE L
BRI, ARG SSLE0 . ISR 4 Z K0T, BT WK, BKOEMZESY, K
I o NARAAT IR - fRALHE) Gt . 4UMIIR ARG Gt 5 min, KiPe, EEGE, FaRe
1~3 min. JEB(EEEDRR)MEHLIETEA . WG EE e AN AR SO0 1) B 0 3 22 i 4% B8 Chiu 516 757
BEATVRAG[13].

2.8. MR

WK 4 /0N BR /NI 2 AT B B s HN e, i 1 22 %/ w1 (Bio Marker, China)ff Illumina 1 77
FEBATIF .
2.9. THEEMIBEIEEE D

FIFH DAVID #48  (https:/david.nciferf.gov/home/jsp) AT 3 Rl A& (GO) T g TEBAN 5T # 3 K] 5 2k R 41
AR B(KEGG)EEE 7 HT. GO ThAgiER g/ T IIRE(MF). AW F2BP)F4E AL 73(CC) 3 #53. GO
M KEGG &£ REII N P <0.05. fHFTELEFE A A a] 44k F & https://www.bioinformatics.com.cn
25l
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2.10. ¥3%E PPI MEHIFIEXBRER

¥ DEGs A\ STRING %4} £ (https://string-db.org/), EHUEE/KF > 0.4 #E47 PPI WM& orHT, #a
Al ARAL B B AE EAE B 25 (PPT) . K PPI 25404 SO 5 N Cytoscape (V3.9.1)# 4, FIH H 4G #F
cytoHubba H' 1] Degree HiZ 15 AT 10 £ hub 2K

2.11. $93 mRNA-miRNA M4

miRDB(http://www.mirdb.org/mirdb/index.html) & —/MELE AT miRNA # 5 TN EE 75, ] LT s 7E
) miRNA #0 S MR . K75 2 A9 miRNA-mRNA #0755 2 5 A\ Cytoscape (V3.9.1) #1224l
mRNA-miRNA %%,

2.12. Giioth

B L% + bruEZERIR. {8 GraphPad Prism 8 (GraphPad, La Jolla, CA,USA)#T4 it 0 #r. ™
21 IB) IEASEOE LLECR FAERC t /05 . Guit S EOSE R, Frf scie /b EE 3 K.

3. 58
3.1. FERESHEE

T CLP 5 bt B M AE G, 4051 F CLP RJ5 6 hy 12 h Al 24 h U Rk ANz 21 .
5 sham ZHLE%, CLP 4H IL-18 Al TNF-a Wk EELE 12 h ik IE(E (P < 0.0001) (4] 2(A)~(B)). Western blotting £
R IR, CLP 24 h 4 Ji71E Ff% 2 1 ZO-1 1 Claudin 1 FRIEHAK(P < 0.001) (4] 2(C)~(E))- CLP AR5 24 h, Sham
6 h. Sham 12 h Al Sham 24 h ZH/NER/NZEERIIEH, 8RN (200%) /N b e 4T, Jo/K o 5 14
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Figure 2. CLP induces intestinal barrier damage in sepsis. (A)~(B) The levels of TNF-a and IL-1/ in plasma were determined
by ELISA in a mouse model (n = 8 in each group). (C)~(E) Expression of tight junction protein claudin-1 and Z*O-l was
geasured lzy* Western bloﬁigg.* (F)~(G) H & E staining of intestinal tissue sections (200%) and pathological scores. P< 0.05,

P<0.01, P<0.001,and P <0.0001

2. CLP AISBURSERBAFERS. (A)~(B) ELISA AN M3ZH TNF-a F il-18 K F(F4H 8 R). (CO)~(E) XA
Western blot S5 E 2% EEH claudin-1 F1 ZO-1 HIFRIE. (F)~(G) BFLELEHIH he FEQ00)HFTHRIBITES . P <

0.05, "P<0.01, “"P<0.001, "P<0.0001
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fiRiE, BETHE. FE; CLP A RKR/IMg bR S ERNE A, R EAIIRE, KREKM. iz,
BB, Mg Chiu’s PR BETHE(P < 0.0001) (K] 2(F)~(G)). Ft, CLP 24 h ig #4515 o] G
FEE . Ik, oAl T E R ILE 24 h FUEFAR)G 24 h EE/N RN A AT s 1P .

3.2. ERERENFIE

B2, FA IR R ILFEFEHEAT T PCAL UMAP 1 tSNE PE4EZE 25047 (1] 3). CLP 4[\FEA S Sham
HIR B, BE, BAVEH limma £XF 5K RIAEIEAT 2 5 047, LAHGE Sham Z1F1 CLP 2.2 [8] (1) %
RRIBFHF(E 4, B 5). 5 Sham 4 LL#EL, CLP 4IL%5E H 239 /> DEGs, HH 49 MEFEIE L, 190
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Figure 3. (A) PCA analysis plot of gene expression matrix; (B) UMAP analysis plot of gene expression matrix; (C) tSNE

analysis plot of gene expression matrix
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Figure 4. Volcano plot of the DEGs
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Figure 5. Heat map of the DEGs
[ 5. DEGs HI#[E

3.3. ERVAERNINEEE KBRS

N T #E—BWHFC DEGs EREBF S K0 TAE M, XX #AT GO EHA T, JFRYEH )
REHEAT 722K SR 3 2K (RN Ty, XD B R ARAEIE ) T 40k, B v
Mfe S EE . T AR T M. £ FIIRETI I, IXLEEE R/ 2R ARE 1. CXCR LA T
ARG &G S 2 BEEE T U S . A, XRS5 T FUBESMUTE . &R R
(RI2H L AT S R o e SR A (P 6(A))o 2T KEGG Hudls P e X LSk R AT 3 s A L, a3k R 5 41
PRI~ 4 i R - S2 AR ELAE S Thi T Th2 SRR 995 25 2 11 5 40 A E 7 A0 4 A R 7 52 R AR ELAE A L TL-17

BB E YK 6(B)).

DOI: 10.12677/acm.2024.1451707 2464 I PR s 2 it


https://doi.org/10.12677/acm.2024.1451707

GO Results of Three Ontologies

positive T cell selection
chemokine-mediated signaling pathway
response to chemokine

cellular response to chemokine

T cell selection

response to lipopolysaccharide

T cell activation

response to molecule of bacterial origin
cellular modified amino acid metabolic process
leukocyte chemotaxis

external side of plasma membrane
collagen—containing extracellular matrix
platelet dense granule

platelet dense granule lumen
immunological synapse

anchored component of plasma membrane
specific granule

anchored component of membrane

T cell receptor complex

lipid droplet

receptor ligand activity

signaling receptor activator activity
cytokine activity

growth factor activity

CXCR chemokine receptor binding
extracellular matrix structural constituent
chemokine activity

heparin binding

sulfur compound binding
calcium-dependent phospholipase A2 activity

B er
M
B vr

0.0

2.5 7.5

5.0
Enrichment Score
(A)

Pathway Analysis

Cytokine—cytokine receptor interaction

Sulfur metabolism

Count

Th1 and Th2 cell differentiation

® 3

Linoleic acid metabolism

Viral protein interaction with cytokine and cytokine

®
@ s

receptor

IL-17 signaling pathway -

pvalue

3e-04

Graft-versus-host disease

Hematopoietic cell lineage 4

Malaria 4+

Arginine and proline metabolism -

2e-04

1e-04

4 5 6 7
EnrichmentScore (-log10(pvalue))

(B)

Figure 6. (A) GO analysis of up-regulated genes; (B) KEGG analysis of up-regulated genes
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3.4. ¥5E PPI M HTHE X RER

¥ DEGs ‘T A\ Cytoscape # {4, {8 FH 4 # String App F4%E PPI M 4% . PPI W 28 3 SC 143\ Cytoscape
A%, 1 cytoHubba ffifFiH B HEAZ AT 10 A2/ hub #£[A: CXCL9. CXCR3. PRF1, GZMB. CD27. CD3D.
CD2. CSF3. TBX21 F11L6 (& 7).

Figure 7. The network of top 10 hub genes from the PPI network
[ 7. PPI M4EHHER AT 10 LAY hub EERIRILE

3.5. 93 miRNA-mRNA 4%

FIH miRDB 4 FE P8 75 1) mirna $EEER o R 0l 45 5§\ Cytoscape 84, £:1i] miRNA-mRNA
W% (1] 8). FRATAILHL 2 4 hub FE K ) mirna [FH777E, $EH] CXCLY ) mirna B &%, It 19 Mg
ff mirna; KKEI5 CD3D I miRNA.

Figure 8. The network of miRNA-mRNA. The red ellipse represents the hub genes, the green diamond represents the
hsa-miRNA
8. miRNA-mRNA 4%, dEHERRROERE, FEEMKER hsa-miRNA
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3.6. qRT-PCR &1

R LR UEN P45 R, K H LPS 5% Caco-2 Aliff)l7 b5 B D) Refsss, i@id qRT-PCR £l TNF-o
Al IL-6 mRNA BAF 4 iEAAL, TBX 21. CSF3. IL-6. CXCR3 Fll CXCL9 (1A% 5 5l 745 B —F (& 9).
KA E] CD2 MIFRIE, H LML RE S 755 RA 2.

A B

mm Control
- . = LPS
= LPS

mm Control

N w
1 1
*
w
1

-
1
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TNF-a IL-6 PRF-1 CD3D TBX21 CD27 CSF3 GZMB CD2 IL-6 CXCR3 CXCL9

Figure 9. The differential gene expression was verified in caco-2 cells. (A) The levels of inflammatory cytokines in Caco-2
cells, including TNF-a and IL-6, were measured by qPCR; (B) The levels of differentially expressed genes in Caco-2 cells,
including PRF-1, CD3D, TBX21, CD27, CSF3, G*ZMB, CD*2*, IL-6, CXCI}*3* and CXCL9, were measured by qPCR.Data
were represented as the mean =+ standard deviation. P <0.05, P<0.01 and P <0.001

& 9. 7£ caco-2 HRFIHEFERERERIE. (A) qPCR &M Caco-2 4P IAEEF TNF-o £ IL-6 BIKFE; (B) @it
qPCR #:3 Caco-2 AR E R &RIAEE PRF-1, CD3D. TBX21., CD27, CSF3. GZMB, CD2, IL-6. CXCR3 #1 CXCL9
MFIKKTE. BIBAIH + FREERR. P<0.05, "P<0.01, P <0.001

4. Wig

Jor T8 5 B AR U HAR A DA AR 1) 3 2 g e, FERE LA A PR 5 8 FE N AR 3 BB B SR 7 T e
FRBEEMAEH[14]. 2ERG . B FEREESG BGe. YUReZEE . KIAMAINE I PR Z591
SR A I T BURT 55 2 P R 23 T A BRI D AR 15]. DRI, X 28 N 3R U 1 i R D e 2
A E G IN o XM SZ AR A 7 T8 A 10 40 B R 2 300 I S 1 R B I PR R VR R B IR b, B
A SBUGIRVERREERE . FIRT, kR TRRERE M4 B 2R R Sk — DI E g B e Th e 32 41, H 2 Ae 3k
e EE AR e TN 2 88 B DhREFRAS 25 1iE(MODS) [16].

B, FETRSRAN PR, FAVEH limma E7i%E 7 CLP 201 sham 41 DEGs, MHIERATRKIL
TWAZMFIVFZ DEGs. #8J5, FATX DEGs #47 GO 1 KEGG 73 #r. KEGG 7 ir&s iR, ZRE
IRFE S AR T - G A2 AR HAE ] . Thl A0 Th2 gAMb 5555 8 (B 540 M X 7 A 40 i R 152
AHEAEF . IL-17 {55 @4 5B B E M. fFIRREEP &I, GEA COVID-19 BRI H i
TR FEREAH QIR PR R I, B 2 8 B I REb 45 G F . B . BB MR e %S, JFH CF st B
COVID-19 ¥ 2 5 MEEhE [ N2 UIAH S i@ B, angm i 87 - iRl 752 A EVE FE G . 4R 1
AF - MR 5 (0 RS R R ZH M D) BEBRAG S 17] AP S0, ik 2 223 5 A7 AE S e 1)
i, RINFERIEITCIEARR, 5 REREG, 1BRABRUNIRGI[18]. shsLIRkm, IREPER B
JIE . bR E S5 RIS B GR-1 cd11b 40M%0E0H] CD8+ T 407~/ IFN-y, ‘S8 Thl 1] th2 H16[19]. 7E
RKEMIFRIZES H, Thl/Th2 HE S5 MEEAE . IRERIE 2 B 105 LR BRI AL A — & B B fE[20]. AH
RLf, HREEREH CDS+T 4H ML AR R T O gk A I GL 1 5y Bk, LUK S 1 U0k E28 4 b fk 28 A i FBE 46 5 25
(LCMV)E G 5 R 1 ag R CD8HT SN2 ATzt BN B, MREERESG M0 7 018 093 B I G 1) 5
S, JFINIE T CDS8 T AHAEE IRAR[21] [22]. IL-17 A 2 Rhgm =4, 48 Th 17 4. v5 T 4
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. NKT 400, 3 7Y &k EAEGAAILC 3s). CDS (Te 17)ZHM. ki gm . /N o7 2 A A0 AIE K 40 i,
TR R LA SORE RV, A& 2 R AT B R AR IR A T TR F-[23]. IL-17A RFF AR Z T
IL-17 KRR, © 5 &M/ F (W GM-CSF. IFN-p. IL-22. IL-18. TNF-a)MI HAEH, KIEHAZRIE,
PAK IL-17A /-3 FiEiER, 35S 82T BT PUEKAMP)FIE B EH[24]. IL-17A 7E76 F
Bife. Auficii. T RAHLSUE SR R PEGEIER, 1R SR R b b R O LR
GRAR 5 2% BE P B SRR G 1Y) 5 S 1 0 R B YR E R PR AE T B3 AR G251 A4 3R 17 24K E (Inter-
leukin 17 receptor E, IL-17RE)& IL-17 F¢A B0 L2, 7215 F R IRHCHU G R HE E 2 EH[26]. IL-17A
A5 (10 3 S Tk F g b R A R B A S S AR T, BOR g LR BRRE )RR, BEmmiEiE T, 5
W TE ARSI [27] . HRAD TL-17 fR4 1 e ERAE /> BB B 1 o I (1 S8 B 1, b 1 R Gk 9 R A B 3R
FHFEAK T BT % [28].

HeAh, FRATFIH Cytoscape H I cytoHubba ffifF 1A H T 10 MXAIFEEK . CLP 44X IL6 ik L,
CXCL9. CXCR3. PRFl. GZMB. CD27. CD3D. CD2. CSF3. TBX21 %ix Fifl. qRT-PCR SZII&1IF,
TBX21. CSF3. IL-6. CXCR3. CXCL9 ) IiEARA 5 Fp 45 5 — 2,

AR, REERE 0 G2 2 0 ROt B8 s K B S 88 DR (VD RE B 3 3 1 R 3 5 I G e 0o
TEMRERREJE 3, T 4HAR NK 4HH s b s T80, INF-y 725 08b, Al 80k R s e FL 3 B0 T2[29]
NK 20 36 gk 52 73 0 27 L 3% FLBURL G Al R 40 B A I BE 1) 52 88 M, 25 NK 4 %% 1 prfl . GZMB il
klrk1 R S8 AT R S 850 NK 4 i 520 A0 2F FL 2 D ReRahs, ki PRAR T 320 40 1 1 S %2 [30] R4t
FE 5 )34 R F (Granulocyte-colony-stimulating factor, CSF3)& —Fi e 4 MMM T, =5 B b ok 4 i 1
S AN B R R B A . BT Ak o TERR B S I G B R RS2 B, AR T
CSF3 Wi milikBiiE B AR [31]. 25 T %% F(CD27. CD3D. CD2. TBX21. ZAP70.
CD3E. CD8A)Yj SOFA. JRALF LA, FIH T Y0 LE IR FEAE S b 1 85 B A7 T e 58 10 b 25
Y, AN O I B EE VA T B EE A [32] [33]. CXCLY Z#afkH 1324k CXCR3 MlciAz —, HZ
FREMAET opih, AHE R BEANI(T ARELNH . NK 40 BIORANAL . W4T A R Pz 41 ) A E 4
PEAMROTF ERA0ME . ATARIDT A FARIRAN A . A S4B TR 4 PR AN A 4E 40 55 ). CXCLY 7E MR
Ak, MEERERE P REER, B0 5 0 IRTTMERFE[34], CXCL9 5H A2k CXCR3 454,
L4 CXCR3+40, Wi T 40/, P51 T 4l (regulatory T cells, Tregs)fl CD8+AHU 514 T 4 fig %%,
TEH B AR AR T 2 5 & b A B IR R LT . Danahy RN, 7ERRERAEAH AR 7 X, PR~
A TFN-y SECUME N B H IFN-yrl Ak, BUK R Ik R 48 i b &5 B 4 Fla L R - (VCAMIT A
CXCLO)RIA D, SFEUSPBIA AR, HIGImFEAE K 5. SMEPES T CXCLY/10 2 PLgY
IERREERE S S (1 TRM B 1R 500 JR3 07 5280 20 Mt 55 4R 1 o B 43 [ 35 ]

5. &g

zi BRTIR, MRERRE A G B I B 450 v] e v S Am IR 7 - AR TS24 AR BAE AT . Thl A1 Th2 48
B4k RS S AN R T AN AN M IR - 32 AR AH LA BLR TL-17 /55l g &5 #2 . TBX 21+ CSF3. IL-6.
CXCR3. CXCL9 W] BE A& e B E AH < i 26 5 B i - A2 W AR 7 IR (E AE W22 hr B

&5k
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