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[Abstract] Sepsis is a life-threatening organ dysfunction caused by an imbalance in the response to infection.
Clinically the effects of anti-infection and fluid resuscitation are limited, and the morbidity and mortality of sepsis are
still high. Interleukin-33 (IL-33), a member of the IL-1 family, binds to various cell types through the ST2-IL-1 receptor
helper protein complex. IL-33 and its receptor ST2 play an important role as immune regulatory factors in sepsis. This
article reviews the pathophysiological characteristics of sepsis, the biological characteristics of I11.-33 and its receptor ST2,

and the relationship between 11.-33/ST2 and sepsis, so as to provide new ideas for the diagnosis and treatment of sepsis.

[Key words] Sepsis; Interleukin-33; Receptor ST2

Fund program: National Natural Science Foundation of China (81772051, 81801902)

DOI: 10.3760/cma.j.cn121430-20200526-00406

JHE BRI S ML e S 7 2 IR T B s I A R
IfekEng . BTN, 2017 SRR 4890 JT HEEE
AT 1100 T3 MEFEREAH SCTET 191, I H AR BT A LT 441
24 20% SHEREA X R H RIS T A KA
PET; AR MR 1) e 28 T LR AT ARAR &1 L 3 HL b A >k
THRMAT M. RZHE5ERI, AN &K -33(1L-33)
JFHLAZ R ST2 {55380 638 2 45l L i £ e vh & #E
BRI H 5 M BEAE (2 W7 K 15 3 VIAE OG . BLIFIZ8 11-33
Ko HEAZ AR ST2 B HE I TL-33/ST2 {5518 & 5 e F5 0 6 &
HIAH S FE I R EA T AT ZE 2R3k
1 BREEARIEEEFISE

JHEBEAE WA R AR R N S 3T R W AR A, A e
FEAEAE RIS AL 8 SO A3, BB AL TR 5 | e PRI
PRI I B R BE . Bl T 1) R A R R, R AR
P BRI 12 B2 2R AR R -, A5 48 1A 4 TR
T SHLAAR P 5  ATIB Aod 3 S5 T 2 R - S A e
FIATEE, RIATBE H B0 LA 4 B 0E 2N 25 A AiE (SIRS) S 4
TIE AR08 B2 A0S (H TR SR A it i i R B R A sk
O HUAERE A F0 . IR F B E A
S EEIIHDIRES X B SRR A T e T A O,

FEE VRN ATE PR R AR F7 TR | I L 40 B AR
RS [RIHS, 100 T P 200 e PR B Bl tho 2 15 B e ol A 2
BRI LR A G h R BRI B/ EEAIN L 1 ARR
AL (NK 406 A 24 e (DC) ) 320817 5 1 AE IS I
PEGE I T 4000 5% B 4NHEAAED , LI 51 T 40
Ji (Treg) ELBUBEIN . FEMERRRARZS T, WG L0 I AN A J 2 )
DC 40 AT L 1755 bk B 40 B 1, AT 2 M G 93 441 i Dy
fiE, P02 SRR

2 IL-33 REZE ST2 WEH S EY=45E

2.1 IL-33 454 S A2 E R < TL-33 B R Ay 1L-1 K
TS 2 — , SeWIRIA R 2ok o oA B T K A e S R 7
(NF-HEV)'*', 1% 2005 4F, Schmitz %" % # NF-HEV J&
FIL-1 505, AR Z R 5 ST2 [ HI R BEAA, R ek A
1L-33, A IL-33 3EHE N F 9 S YL @RI RS I 9pa1.1(14),
H1 270 AN IR . 1L-33 MIX 48 F itk 30 000, f 5
N RS ZE IR AN C A TL-1 REZR P P45 i3 0, N K
HZ A MRS S T IL-33 TR N B 1 5 T C R
TL-1 R P25 R s 0 7T e ST2 4 SR 1L 2000 4F:
Cayrol Fl Girard """ & 1 1L-33 42 K Fi{A (1L-33 FL) J& 11-33
AP IR i — P WF9EUESE, 1L-33 FL AT LL5 5 ST2



> 1400 -

RS G T 2 RE S 2020 4F 11 45 32 445 11 ] Chin Crit Care Med, November 2020, Vol.32, No.11

MRS HTL 20 A% 2 57 TR T B (NF-xB) S0 R4 it PR -7
AR IL-33 R T IL-1 S A B (TL-18 | 1L-18),
BB R AR TR 5 I 2R B 11 1 (caspase-1) Y17
S0 s TEAR R Tk FR p, 1L-33 Bf %% caspase-7 vl caspase-3
IE), WIAE T e 1T o 24N . A8 15 sl 752
Yeirf, 1L-33 1388 IR BEAH A% bR il Hh o, I 0 1) 40 i
b, SHAZ A ST2 G4 T A HEA R
2.2 AR ST2 (WE5H S A 4 Retk - ST2 J& T 1L-1 2 k%K
W, 42 TL-33 U244, A ST2 JE[H 2 40 kb, {37 T- AL ik
2q12 |5, ST2 fu4E ST2L. sST2. ST2V 1 ST2LV 4 Fii 8 [
SRR, ST2L &4 KA ST2, W] 5 IL-1 32 iARHiB)
EASBIRESY RG-S IL-33 458 K154 W) hee 78
IL-33/ST2 i i e 8 Z/E FH . ST2L 32 23R 35 T 40 B #:
T 2(Th2), FAZAIME . DC AN  NK 40 . AR F05 T 40
(NKT)., {5 Ak B4 200 i FIE K 4 it (MC) %5, ST2V I ST2LV
J& ST2L YRS 78 A X, ST2V i ST2L 458 3 M
PEBRER (1 3LTF , I AE C A Uity BB R BY BT L — A /K 2 i
B 5 ST2LV WLy ST2L B4 L b B F i A . sST2 J2:
— P ST2, W] SE g2 & 1L-33, DAl HeAE 7 1k
S5 S EER ST LIRS sST2, Ti7E
I S S E £ A T (UM . [ B e VR | e & MR £T
AEAl | 0TI FEB AR ML HE R S BE A5 ), 3% sST2 ACE3g ™,
2.3 IL-33 WYERANM - 5T 2T, PR 1IL-33 1Y 2 B4R 20 i
SR AL PR S AN, LR 2 2L A K E 4 (TLC2 ). MC 41
T, A AN Treg ZH45" "0 ARA 1L-33 7E#040 10 b &
R AR BT 43 b 9 V8 FH A R VBT . B ol / P
AR, 1L-33 U553 ILC2 40 b 38 7= A K Th2 41 i
DR, TR T 1 G RS AOAR e 120 7R itk
Jg i, 1L-33 306 MC 45 A5 MC 4 7= A= 1L-13
TL-22, M TTTVE 5 8 190 46 LA R o 26 i , R4tk b B s ig ',
TEAVEEOUT , 1L-33 Rk IF 175 T EREAN AN NF-«xB i
BRI , 5 B0 R A0 M A T R A i R AR R -1 (MCP-1)
FIL-1B B0 A, TN T 480 R 107 2. kb, 11-33 W3l
TEPE Janus P4 /15 555 5 AFE S 306 R F (JAK/STAT)
B SO LA B M1 i) M2 VA, ikl s i >,
11-33 i A LA 1o 3858 Treg 20 094" 18 A9 SR 4 i i 3=
Bk 1L-33 [ HABSDAN ML HE Th 400 . FETRK 40 .
WERIR A . DC 401 . CD8' T 4Hif . NK 21/ . B 4l Fnrfk
B4 > AT I, TL-33/ST2 {553 B 45 PR 20 41
I b B AT VAR (A AR DR 25 P 1) s B A 3
bR RV E L A AR
3 IL-33/ST2 5 SiE 8

1L-33/ST2 {5 5 KU T 1L-33 5 HAZ IR ST2 (44 .
1L-33 51 ST2 FlE 40 2% - 1R SBIEE 14 (IL-1RAP) 41k
15 ZRIRZ ARG GG 5 BB A 205 0 2 (1
RS F 88 (MyD88 ). I AHAEA -1 R AU BF(IRAK-1
TRAK-4) SE4E 51| ST2 i ifa)i X B9 Z g F ek, 3Rl R 5
PR , A 4G NF-xB F122 24 22 16 1k 2R 11306 ( MAPK, 41 ifg

HME 5 I B (ERK). p38MAPK 1 e~Jun 28 5 K Ui 154 il
(INK) ). BG5S 7 45 PR 4 slibit 4 A 5, 2 10-6., g
HRBEH T - o (TNF- o ), IL-1B L IL-5 FI1 TL-13 2270 11-33 %%
NNE—FZDIBEEE U5, 729K 3l Th A1 Th2 40 Sy SO
PR PR FH R T S0 114 200 2 780 R 1) B A 35 AR [ 9
o Y B B 202 TL-33 A AT L ok B 4O /D LA
NI DC AR5 S Tho 40 M Th2 4% ik, fE2E Th2 41
P RS T4 TL-5 Al IL-13 Ze4ui e T2k >,
ZFPHLEI T I8ES IL-33 {555 5. 1L-33 MR R
8 et A 7 RS , A% o7 5 Y (T 8 B LA i
S, WA IR T 2K P A e DA T BEL L 4 e A o A v
AN 5 1L-33 J38 ST2L #476 26 75 BRI (FAK) AR R
A B -3B (GSK-3B)' ™', GSK-3B 454 I (fi ST2L Bz
1k s B2 IRy ST2L #¢ INTE M) B3 324 FBXL19 Bz %1k,
F WA R R 2 TL-33/ST2 B3 Bk el 2 1)
AR 145 F 08 IL-1R #H5G 4> T (SIGIRR . TIRS) 1Y
JH %4 T AT B BR ST2/IL-1RACP 5 34K 1fif sST2
YA TL-33/ST2 3 % B4 G PE R 5 [, ol 5 1L-33 &5 &0 G
AR RE TR ST2L B9VEF , 2F i 2 5 3 e 4 1k
IRA M KR R R TL-33/ST2 {5 54 SHLEI LA 1,

IL-33
! R
- v+ - R
sST2 ST2 STIL FErAm
! |
{ { { i
MAPK NF-xB |FAK  GSK-3p
i / |
RAYEAT IR [ fige

(IL-6. TNF- o, IL-1p%)

1 IL-33 S 4N 2 =33, ST2 M 11-33 2244, sST2 . ST2L Ky
ST2 WAY, MAPK A 22282 TG0 0, NF-xB
WG S F B, FAK W& BRI, GSK-3B8
WEIF A IEREE 38, TNF- o AMEIRIEA F - «

1 IL-33/ST2 {5 53 SlH

4 IL-33/ST2 =SB SMRBENXR

4.1 T B IS 1L-33 . ST2 A-I IR ST - Kl
PRAFSE RN, IL-33/ST2 {553l i 5 Mg RE B VIAHOC , IL-33
H1ST2 K -AE MeTFAE S & DG FR 0 THss , 1 EL T AAE e
BEAEIWT U A A8 bR . DF9T B, MeEiE B AR ) LI i
1L-33 AKE- T, BWEESE 1 d 15 1L-33 0 C- [ v 8 (4 (CRP)
YIFhwE 0 7 d B BIRAC, M =2 R HAG B A e, A
B, TL-33 RIAERN—F0B IS Wi i , 2 T R0 e BERE B
A LTG BIAE RGERR e N T I 1-33 A6 AR
TP MEREAE T A 1k, R PS5 D 120 e T FE 1
WFFENTZ, FARYE R B DI6E | BT E R 4 25 R B,
JHeBEAE £ 3 LK TL-33 AT ALt Xy R W] W Ty, B
FEE AR FAE WP B (1ICU) {E Be i IR RE K, 11-33 7K -2 i
BEALS, T sST2 AP W TG A8 Ak 5 P90 50 & B0, FETE 20
S MK 1L-33 AT Bl 1A 5 I R Reta s migeTs
HABHNTE T Bk, I R I 3K 11.-33 7KF- 1T LA Rz i
TR E BTG o F P2 SR RIS B O B s RAE



RS G T 2 RE S 2020 4F 11 45 32 445 11 ] Chin Crit Care Med, November 2020, Vol.32, No.11

° 1401 -

FETEEXT 1ICU 1 40 BIRRBERE £ 35 AT 43T , MR A0 4 B e
FEE R RO TG E I BEAS 20 N — MR M AR AE |
iE MR T 3 41, 7% 28 d FilJ5 73 AL T2l MIAER 40, 45
BN, B A ICU WM 1L-33 /K F-EBH & F ), 545
FF (PCT) K- 1M 56, WY AT 2 W7 38 3L 5 1M 2% 11-33
e dERE e R A G, HAR (b A e R W S A

Hur %5 75— T BEPERIT 52 %) 397 6l 2928 #1 ICU
RERRINT sST2 K PCT /KA T43E , KLY sST2 /K
IR, B PO AE R FE G 5 1M1 24 sST2 Fll PCT 7K-F34 T
g PR A2 A 8 5 (RIS, 1965 R sST2 i PCT BE 50 7
PCT 5 A8 FUM e 3 0E £B A PG IR U , LAt 1A A, sST2
T EREAE B (0 ARG 20 J2 AN T T v ELAT Y e /R . i
Parenica 45 AN, sST2 7K P AN 2 e Ak R o 2 1 A3
TG 845, R sST2 KPR BETRIN M 74 S5 3 > A 19§38
Koy A AT B, SO TEPER T R AT L, e RE AR 7
HABERT MG sST2 /K2 &5 2, iX M sST2 /K F- Al ik
B FAE R B 00 28 5 R v i S R b e e . (B S —
WA 70 Bl aiiE £ LIATTE B, FE ABERT ARG sST2 R
IX MR RE PR A R ST RO TR 12 ~ 24 Wik
P, sST2 BE 5 A5 A4 TN Ik B0 1) L5 B 7 L0 B BER )
SRR S 14 D PR A R A R e — 2D W
4.2 1L-33/ST2 {55l 5 Bk e OC R M sh BRI ST < K
HENYRRIRIFSE I, 1L-33 ALl b 45 Al L SR I e s
FEBRARIE T3, I X IR B & AR AR R . BT 9% 41
L, E AL LR (CLP) 5 T 1 e REAE /)N VB R | 3
ok 1L-33 A F00 A 3 e P 200 i R A7 A SR A, AT B
BB AN  EFAR CLP i IR EEAE /N BURFE T %, 3
FifE A o e PR 4T L AR B R AR R T 32 &k CXCR2 %
BRAFH Y Bao 2 BFSIESE, 1L-33 AT AL HE Mk
/NER vy 8 T 4HBEAT NK 470 y - TP E (IFN- v ), M
& e A /N BRLIL Y TFN- vy 7P, JRRRARAE T2 5 32 H]
IL-33 FHiMeREAE /N 1. 3. 7. 10 d, KBS T 3 d Ak
FE/INBAETE BRI, TH L 4R 7 d /N BRAETE R T
FARA, W10 d (/N BUE R I R B A7 15 %, 7F
13 d JE WAL MG . X EE R R BRAE
W1 (7 d ) A IL-33 3897 BA R EH i 13 d e i
SRR MITEER T XAy E L (RS2 LR A AT R it —
BARVE, Li S50 B R R MR/ N BB R 1L-33 18
T T IR AR T, I T AR SE N, PRI K,
11-33 0] DAFEAR e RERE 5 /L A 2% B AL 05 A, 4R
FEHES, Ly S5V BRSEAES2, TL-33 St [ 305 40 i A
S S NHI T 3 (S0CS3) Sl 1L-17 Z R (E 55 %,
HETTE R EEAE 8 rh & 4RI T

FyHh  TL-33 X EaEAE P A S e AN RS 25 AR
B A 452 BEge R B, 1L-33 T HAS: DC 4 s fL
A5, T3 25 | Bl /N B S 0 I Th BE I il A TR EE R
5T sST2 T W LAREYT 11-33 A= W~A 0 I o] 0 dnd A3 e e

RET DC AT ERIR A . IO, 10-33 25 MR iE 5
MU REDIRESRTLAE Z N E 2 — . WA T4 s
1L-33 ZERAAE /DR AP AU XCEAEFH . Nascimento /%[43 ]ﬁEQQ s
TE ZH 2503 303 18] B 1 TL-33 A6 3 e 2 /N Bl P TLC2s
o4 6 RN W20 Y M2 RO Ak, TG 49 1 A o SR
IL-33 5 343 W6 IL-10 19 M2 78 |5 05 40 Jif w] 385 1 Treg 41 i
FEORAGD 3G, DT 02 R RERE 175 14 S 2 0 i Ay R0 T
Xu 254 R R R 56 19 22 (3 2 0 R I A e 7 A 750
UF S, T1L-33 A (2 25 1 s PN 40 18 3 B, (HL TL-33 7 ik 7
I S LA B IR 56 9 P R 403 AR RS AR, ML 2
1L-33 #0E 23k TLC2 (19 ST2 77 2E 1L-5, 1L-5 7KF b 34 33K
SRR A AN E A . RS A5 NS ST2 A B
TR B G5 & JE . Babic 25 Sl 7 ST2 BrpE I (ST27)
FEF A= 8 BALB/e /R S 2 UE W MeEEAE , TTAG T ST2
FEMEEERE P S RAE G R [ A P VR, & 3R ST2 Gl
ZRAEE WAL A0 P T, 0 BRUAE T AR AE SN A HAt B 43, A
FEBERERTIAZNI . NK 40 A0 DC 400, P2 hinsd Ly &
AP R IAET 2R

ERBESE LS R A, 1L-33 BT LA i R A T s 4R
1 TEN= y 7K | b T 20 98 7 A5 A LA 3 e 8 4
FE, NI L S 407 , I S MR AE T 2R . R A IL-33
TRITIRBRAEAE 10 d Z A0l R VER, i 13 d Je iz
eI 5%, OF H. 1L-33 7] LSS0k iliae K ) s il &
JR I [, 7 5L 25 R AR DG 0 s g5 403 , At 1L-33 7R e
I AF S PRS2 e B 5 o (4 PR 5 10— 20 T B
5 & &

B 25 AIFSE AR R A, TL-33/ST2 5 53 PR 7E R 2R 9E A
I B B A A P BOA ™ J, e S finA Ak b R ek — {5 5
B LATEIR IR 19127 i B ik B R AR R R AT 1B R 1 B A
SR R AL 435 4% B VI AL )5 5 2258 Z2 0
FENRAESE , A I R T A B i 2 4k
FERHR A VRS R AR 25 hoe
B ik

[ 1] Sprung CL, Reinhart K. Definitions for sepsis and septic shock [J].
JAMA, 2016, 316 (4): 456-457. DOI: 10.1001/jama.2016.6377.

[2] Rudd KE, Johnson SC, Agesa KM, et al. Global, regional, and
national sepsis incidence and mortality, 1990-2017: analysis for
the Global Burden of Disease Study [J]. Lancet, 2020, 395 (10219):
200-211. DOI: 10.1016/S0140-6736(19)32989-7.

[3] van der Poll T, van de Veerdonk FL, Scicluna BP, et al. The
immunopathology of sepsis and potential therapeutic targets [J]. Nat
Rev Immunol, 2017, 17 (7): 407-420. DOI: 10.1038/nri.2017.36.

[ 4] Johnston GR, Webster NR. Cytokines and the immunomodulatory
function of the vagus nerve [J]. Br J Anaesth, 2009, 102 (4): 453—
462. DOL: 10.1093/bja/aep037.

(5] RO, BEBKIT . e REnE S yie 2L A I PRI SC ()], M %1
2F24 L 2017, 42 (2): 95-102. DOL: 10.11855/j.issn.0577-7402.
2017.02.02.

Wu TT, Yao YM. Immunologic dissonance and its clinical
significance in sepsis [J]. Med J Chin PLA, 2017, 42 (2): 95-102.
DOI: 10.11855/}.issn.0577-7402.2017.02.02.

[ 6] Baekkevold ES, Roussigné M, Yamanaka T, et al. Molecular
characterization of NF-HEV, a nuclear factor preferentially
expressed in human high endothelial venules [J]. Am ] Pathol,
2003, 163 (1): 69-79. DOL: 10.1016/S0002-9440(10)63631-0.

[ 7] Schmitz J, Owyang A, Oldham E, et al. IL-33, an interleukin—1—



° 1402 -

[10]

[11]

[12]

RS G T 2 RE S 2020 4F 11 45 32 445 11 ] Chin Crit Care Med, November 2020, Vol.32, No.11

like cytokine that signals via the IL-1 receptor—related protein ST2
and induces T helper type 2—-associated cytokines [J]. Immunity,
2005, 23 (5): 479-490. DOI: 10.1016/j.immuni.2005.09.015.

Liew FY, Girard JP, Turnquist HR. Interleukin-33 in health and
disease [J]. Nat Rev Immunol, 2016, 16 (11): 676-689. DOI:
10.1038/nri.2016.95.

Gabryelska A, Kuna P, Antczak A, et al. 1L-33 mediated
inflammation in chronic respiratory diseases—understanding the role
of the member of 1L-1 superfamily [J]. Front Immunol, 2019, 10:
692. DOI: 10.3389/fimmu.2019.00692.

Liu X, Hammel M, He Y, et al. Structural insights into the
interaction of 11.-33 with its receptors [J]. Proc Natl Acad Sci U S A,
2013, 110 (37): 14918-14923. DOI: 10.1073/pnas.1308651110.
Cayrol C, Girard JP. The IL-1-like cytokine IL-33 is inactivated
after maturation by caspase—1 [J]. Proc Natl Acad Sei U S A, 2009,
106 (22): 9021-9026. DOI: 10.1073/pnas.0812690106.

Lathi AU, Cullen SP, McNeela EA, et al. Suppression of
interleukin—33 bioactivity through proteolysis by apoptotic caspases [J].
Immunity, 2009, 31 (1): 84-98. DOIL: 10.1016/j.immuni.2009.
05.007.

Talabot—Ayer D, Lamacchia C, Gabay C, et al. Interleukin-33
is biologically active independently of caspase—1 cleavage [J].
J Biol Chem, 2009, 284 (29): 19420-19426. DOI: 10.1074/jbc.
M901744200.

Zhao W, Hu Z. The enigmatic processing and secretion of
interleukin-33 [J]. Cell Mol Immunol, 2010, 7 (4): 260-262. DOI:
10.1038/cmi.2010.3.

Kakkar R, Lee RT. The 1L.-33/ST2 pathway: therapeutic target and
novel biomarker [J]. Nat Rev Drug Discov, 2008, 7 (10): 827-840.
DOI: 10.1038/nrd2660.

Hayakawa H, Hayakawa M, Kume A, et al. Soluble ST2 blocks
interleukin-33 signaling in allergic airway inflammation [J].
J Biol Chem, 2007, 282 (36): 26369-26380. DOI: 10.1074/jbc.
M704916200.

Yang Q, Li G, Zhu Y, et al. IL-33 synergizes with TCR and I11.-12
signaling to promote the effector function of CD8" T cells [J]. Eur
J Immunol, 2011, 41 (11): 3351-3360. DOI: 10.1002/eji.201141629.
Xu H, Turnquist HR, Hoffman R, et al. Role of the IL-33-ST2 axis
in sepsis [J]. Mil Med Res, 2017, 4: 3. DOI: 10.1186/s40779-017-
0115-8.

Cayrol C, Girard JP. Interleukin-33 (IL-33): a nuclear cytokine
from the 1L-1 family [J]. Immunol Rev, 2018, 281 (1): 154-168.
DOI: 10.1111/imr.12619.

Cao Q, Wang Y, Niu Z, et al. Potentiating tissue—resident type 2
innate lymphoid cells by IL-33 to prevent renal ischemia—
reperfusion injury [J]. J Am Soc Nephrol, 2018, 29 (3): 961-976.
DOLI: 10.1681/ASN.2017070774.

He Z, Song J, Hua J, et al. Mast cells are essential intermediaries in
regulating IL-33/ST2 signaling for an immune network favorable to
mucosal healing in experimentally inflamed colons [J]. Cell Death
Dis, 2018, 9 (12): 1173. DOI: 10.1038/541419-018-1223-4.

XUZAS Vb TR L 4 T1L-33 38 1) T AKF VAT A NF-kB 5
SIS SR NEN B K 0 K A R R (D). SR e
HEE L 2018, 46 (4): 26-34. DOI: 10.13309/j.cnki.pmi.2018.04.005.
Liu J, Sha YH, Gao Y, et al. IL-33 participation in development of
hypoxic pulmonary hypertension—possibly by upregulating NF-xB
signaling pathway of macrophage [J]. Prog Microbiol Immunol, 2018,
46 (4): 26-34. DOI: 10.13309/}.cnki.pmi.2018.04.005.

Li J, Shen D, Tang J, et al. IL33 attenuates ventricular remodeling
after myocardial infarction through inducing alternatively activated
macrophages ethical standards statement [J]. Eur J Pharmacol,
2019, 854: 307-319. DOL: 10.1016/j.ejphar.2019.04.046.

LiJ, Xia N, Wen S, et al. IL (interleukin)-33 suppresses abdominal
aortic aneurysm by enhancing regulatory T-cell expansion and
activity [J]. Arterioscler Thromb Vase Biol, 2019, 39 (3): 446-458.
DOI: 10.1161/ATVBAHA.118.312023.

Silver MR, Margulis A, Wood N, et al. 1L-33 synergizes with
IgE—dependent and IgE—independent agents to promote mast cell
and basophil activation [J]. Inflamm Res, 2010, 59 (3): 207-218.
DOLI: 10.1007/s00011-009-0088-5.

Milovanovic M, Volarevic V, Radosavljevic G, et al. 11.-33/ST2
axis in inflammation and immunopathology [J]. Immunol Res, 2012,
52 (1-2): 89-99. DOI: 10.1007/512026-012-8283-9.

Oboki K, Nakae S, Matsumoto K, et al. IL-33 and airway
inflammation [J]. Allergy Asthma Immunol Res, 2011, 3 (2): 81-88.
DOI: 10.4168/aair.2011.3.2.81.

Kurowska—Stolarska M, Hueber A, Stolarski B, et al. Interleukin—-33:

[29]

[30]

[31]

[32]

[34]

[35]

[36]

[37]

[39]

[40]

[41]

[42]

[44]

[45]

a novel mediator with a role in distinct disease pathologies [J].
J Intern Med, 2011, 269 (1): 29-35. DOI: 10.1111/}.1365-2796.
2010.02316.x.
Fattori V, Hohmann MSN, Rossaneis AC, et al. Targeting 11.-33/ST2
signaling: regulation of immune function and analgesia [J]. Expert
Opin Ther Targets, 2017, 21 (12): 1141-1152. DOI: 10.1080/
14728222.2017.1398734.
Zhao J, Wei J, Mialki RK, et al. F=box protein FBXL19-mediated
ubiquitination and degradation of the receptor for 1L-33 limits
pulmonary inflammation [J]. Nat Immunol, 2012, 13 (7): 651-658.
DOI: 10.1038/ni.2341.
Kumar S, Tzimas MN, Griswold DE, et al. Expression of ST2, an
interleukin—1 receptor homologue, is induced by proinflammatory
stimuli [J]. Biochem Biophys Res Commun, 1997, 235 (3): 474-
478. DOL: 10.1006/bbrc.1997.6810.
Halil H, Tayman C, Buyuktiryaki M, et al. Serum interleukin-33 as
a biomarker in predicting neonatal sepsis in premature infants [J].
Comb Chem High Throughput Screen, 2018, 21 (7): 510-515. DOI:
10.2174/1386207321666180911090656.
PRI PR , HHEEE , WA |, %5 . AR & -33 7E A [R) " E T
BEMeERE TP 7R AL [0]. R R 2R | 2016, 26 (3): 59-62.
DOI: 10.3969/}.issn.1005-8982.2016.03.012.
Chen MH, Gan CH, Hu YC, et al. Changes of interleukin 33 level
in sepsis of different severity [J]. Chin ] Modern Med, 2016, 26 (3):
59-62. DOI: 10.3969/}.issn.1005-8982.2016.03.012.
HR), B M . AR -33 EMEEIE AR AL S
P AR AN DGR ()] FP AR S b e s, 2015,
27 (2): 138-142. DOI: 10.3760/cma.j.issn.2095-4352.2015.02.012.
Chang D, Jia J, Zang B. Changes in plasma interleukin-33
concentration in sepsis and its correlation with seriousness of
sepsis [J]. Chin Crit Care Med, 2015, 27 (2): 138-142. DOI:
10.3760/cma.j.issn.2095-4352.2015.02.012.
Hur M, Kim H, Kim HJ, et al. Soluble ST2 has a prognostic role in
patients with suspected sepsis [J]. Ann Lab Med, 2015, 35 (6): 570-
577. DOL: 10.3343/alm.2015.35.6.570.
Parenica J, Malaska J, Jarkovsky J, et al. Soluble ST2 levels in
patients with cardiogenic and septic shock are not predictors of
mortality [J]. Exp Clin Cardiol, 2012, 17 (4): 205-209.
Khattab AA, El-Mekkawy MS, El-Kholy RM, et al. A study
of serum suppression of tumorigenicity 2 level in critically ill
children [J]. Kasr Al Ainy Med J, 2018, 24 (1): 1. DOI: 10.4103/
kamj.kamj_41_17.
Alves—Filho JC, Sénego F, Souto FO, et al. Interleukin-33
attenuates sepsis by enhancing neutrophil influx to the site of
infection [J]. Nat Med, 2010, 16 (6): 708=712. DOI: 10.1038/
nm.2156.
Bao Q, Lv R, Lei M. IL-33 attenuates mortality by promoting
IFN-+y production in sepsis [J]. Inflamm Res, 2018, 67 (6): 531—
538. DOI: 10.1007/s00011-018-1144-9.
Li S, Zhu FX, Zhao XJ, et al. The immunoprotective activity of
interleukin—-33 in mouse model of cecal ligation and puncture—
induced sepsis [J]. Immunol Lett, 2016, 169: 1-7. DOI: 10.1016/
j-imlet.2015.11.009.
Lv R, Zhao J, Lei M, et al. IL-33 attenuates sepsis by inhibiting
IL-17 receptor signaling through upregulation of SOCS3 [J].
Cell Physiol Biochem, 2017, 42 (5): 1961-1972. DOIL: 10.1159/
000479836.
FIA, B, 3T 55 AR -33 X IazAE /) U AE
W GEARANNE S ZE I RE RIS [7]. G | JE AEK . 2019, 20 (4):
247-252. DOL: 10.3969/j.issn.1672-8521.2019.04.007.
Yin Y, Wang LX, Dong N, et al. Effects of interleukin—33 on the
immune dysfunction of dendritic cells in septic mice [J]. Infect
Inflamm Rep, 2019, 20 (4): 247-252. DOI: 10.3969/}.issn.1672—
8521.2019.04.007.
Nascimento DC, Melo PH, Pifieros AR, et al. IL-33 contributes to
sepsis—induced long—term immunosuppression by expanding the
regulatory T cell population [J]. Nat Commun, 2017, 8: 14919. DOI:
10.1038/ncomms 14919.
Xu H, Xu J, Xu L, et al. Interleukin—33 contributes to ILC2
activation and early inflammation—associated lung injury during
abdominal sepsis [J]. Immunol Cell Biol, 2018, 96 (9): 935-947.
DOI: 10.1111/imeb.12159.
Babic ZM, Zunic FZ, Pantic JM, et al. I1L-33 receptor (ST2)
deficiency downregulates myeloid precursors, inflammatory NK
and dendritic cells in early phase of sepsis [J]. ] Biomed Sci, 2018,
25 (1): 56. DOI: 10.1186/512929-018-0455-z.

(Hichis H 4 2020-05-26)



