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[Abstract]

infection. Most patients with sepsis underwent a state of immune suppression after surviving the acute inflammatory

Sepsis is defined as life-threatening organ dysfunction caused by a dysregulated host response to

response, and were susceptible to secondary nosocomial infections, leading to a prolonged hospitalization and increased
mortality rate. Myeloid-derived suppressor cells (MDSCs), a heterogeneous population with immunosuppressive activities,
can contribute to the development of immunosuppression in patients with cancer and inhibit the host immune response,
but the characteristics of MDSCs and their functional mechanism has not been fully addressed in the development of
sepsis-induced immunosuppression. Thus, this review will summary the new findings on the mechanisms of MDSCs
in septic immunosuppressionin order to provide ideas and directions for targeting MDSCs as treatment of septic

immunosuppression.
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1 BREERBINE HRIEILE

JHRTEE 2 FE AL AR TR S 14 B S 17 T 5 B P 18 B
A A ER B D RERREAT , FUIIR PR B R AR (BMAQRFEMR) . <
e BRI | i AR AR IR 5 D R AR AR S PR AR S 2
PUE PR DR SRS AT | BN SUE 08 B R S T
ARPH AR o TEMETRRE BRI, Ry 1 HUd i BRAA A Y
o B E X R AT T T AT 2 200 M £ L T A
A2 (pattern recognized receptors, PRRs ) P A
43 F R 3 (pathogen associated molecular patterns, PAMPs )
351493 A0 5 43 F A5 2K (damage associated molecular patterns,
DAMPs ) J& B I R B RAE P 1, 7 AR B AR
JEAE B A OV o 3 BE ) A S IV T LA B i 2R 58
X B MR R , 18 52 S2 A0 AR 2 21, KO N PR AR
A (B S B SR S I U 2 3 1 ) B AR R S
B R, T B Ak S SN e Y , A g
RGERIRAA, RMETERREEAE K A A TR LA/, B 2
Je S AN I ARAZ DT 28 S0 (compensatory anti-inflammation

responses, CARS), U122 F G 92 4 I 7T L3 2o 43004 1 248 B Ay
% -10 (interleukin-10, TL-10). i 8 K %€ A F 32 4K (tumor
necrosis factor receptor, TNFR) J% 11L-1 S AR35 505750 i iy ofoeg
IRHEIH T - o (tumor necrosis factor- o , TNF-a ). IL-1. IL-6
vy - T3 E (interferon- y , IFN- v )ZERAE K FFr - A0 %
FERN ' SRR MEREAE B VRN, S0 RGBS TT A
PARGF MO AESF , CARS FEAE 2 lad BEVOE , JE 1175 5 S e 20
WA F WSS, S B0 A0 K e S T RE L,
T LA 5 5 e R S IIRE, B BRI DR
BTk T G B S RDIR S T 1) R TO TR IR [t 4 A ) Sk g
I Ty ke — UG, (R R BE I R RE S, e A AL AR
i LTV, IF5 AR R SR AIIRIE AR B DI . DA R ik
BEAE A e D ABIR S | OB M REAE T S B0 S e D e
C B M RERE TR IS SR A #R
2 BEERMEHDHZHAE (myeloid-derived suppressor cells, MDSCs)
B A=Y S E

MDSCs S22 57 JoT 1 18 4 IO AE A | 322 ol 8 2 T 4
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REANA A 88 22 41 (immature myeloid cells, IMCs) A .
TEAEREMAPY , IMCs T TG 3 fbhRr 40 | 20 R 28
AR N 55 pUAE R A, H S AMARKE T RREEAE | IR | B4
AT AR A, J85E 740 IL-6, TL-10, IL-12, IFN-~y Z5f4
A2 IMCs T JSARE R 4020, 730 MDSCs F97
T AE/NRUAR Y, MDSCs 41 2 T 34 ] %A CD11b
A1 Gr-1, Gr-1 M A4 M Ly6C Fl Ly6G PV, 4R 45 41 it
FM Ly6C 1 Ly6G 1Y 2R I8 F2 B S AN oAz etk i 25 5%, Dk
MDSCs 434 CD11b Ly6G  Ly6C" £ I8 4% ki 41 il B MDSCs
(polymorphonuclear-MDSCs, PMN-MDSCs) #1 CD1 1b+Ly6G7
Ly6Chi PN 41 M FE MDSCs (monocytic-MDSCs, M-MDSCs )
PIASIERE . A AAH i MDSCs [ B 1T 43 Ay 54 4 i 20 &2
JE AL M AL, LRI 2R3k CD11b I CD33. % ik 2%
SR BAE CD14 M1 CD15 Y FRAFRE |, PMN-MDSCs i
CD14*CDI5", 1fif M-MDSCs F fi R 3% CD14 1 D15
MDSCs 75 & FH A A TR0 2 5738 23 28 A RFECRE (1
P AT B E X P AN i B, MDSCs (19934 =2 H Jauns
TR 2/ 155 5 5 A% LG B F 3 (Janus kinase 2/signal
transducer and activator of transcription 3,JAK2/STAT3 M=
MRS . RN - FEAN AR 5 RN T (granulocyte-
macrophage colony stimulating factor, GM-CSF ), F 4 ig4E
7% ) 34 I F (macrophage colony stimulating factor, M-CSF),
1L-6 S A0 K 75 52 AR 456 J5 W% JAK2/STAT3 {5538 %,
T AL A STAT3 #e A A e 562 45 40 i R B 2 1 D1 MYC
FEA | B 40 98 <L 3L (B-cell lymphoma-xL, Bel-xLL)
SETE NI 25 PR 1058 JE 1 MDSCs B350 BeAh,
STAT3 3 4o fi2 HE 475 29 525 45 2 11 S100A8 1 ST00A9 [
FIR I IMCs [ AR 22 40 L 531, AT A #E MDSCs Ffi
PR D3 OGRS IE ST, ZE A A IR B fif 37
AR T S TR YA 40 1 50 7 JE B JE A STAT3 (1435 Ak 25 ' 3
MDSCs FREBCRE RO T 7E MDSCs Dy RESI 1 1o 7
1 STAT1 I STAT6 W47 i 3 2L A9 A (. 5 STAT3 f75
g B, TFN-y (IL-1B | IL-4 ., TL-13 %5400 T 5411
R Z ARG JGHOT JAKUSTAT 5 JAK1/STATG {5 538 %,
ALY STATI B STAT6 S iM% AR A (e i A0 2 ity -1
(arginase 1, Arg-1 ). 58— Sk A A B (inducible nitric
oxide synthase, iNOS) AT P2 F I 40 M DR Gn e A A 4 TR
¥ - B (transforming growth factor- , TGF-§ ) SR FRIR, A
 MDSCs SRe I SHRERY IS o LA, Toll FEZZ A (Toll-like
receptors, TLRs) F it 5 H A AR 25 & 5 76 0 P9 15 32 0 T 86
B4R T 88 (myeloid differentiation factor 88, MyDSS) /e
FI R i0E 5 55 KT —xB (nuclear factor-xB, NF-kB) {5 51
e, AT Arg-1 F1INOS 3R 1K, 1% MDSCs #3221
Hilhfe
3 MDSCs RS RE I FIRERLE

Mathias ¢ V58 % B, A T HE ATHE , e 75 H
SME I CD337CD11b" MDSCs HAUK U BHFEETH 5 , itk —
AN B A JE I 4y B34S 0 MDSCs 5 T A0t 3%, W

SEENZI AN AT ] T 2400 A3 51 K T4 TFN-y S5 R AE
T 0431, 3T FZ A0 98 4 1 28 B0 76 X AS 5] £ 35 40 ] 1
1 MDSCs THEU% F AT e, 52 AR I MDSCs 1
FA9 5 £ 3 R A RS (A A 3 R A e e 2 B A OG
(R, HFFE 4 S s, MDSCs 1EBHRAE f 3 1A  plA
AT IR 3 1 4 B s R G TR, (R kA a2
MRS B R, BATH DI 3 MDSCs mllad L
JURPHILIR 22 45 G e 40 200

301 EAEINFEE SR - T A0M RS RE ) S R o
FETVERE R (4 1T FRATE 2 DDA G, 20 RS R A B = 2 B
it T 4N T2 RNA (lransporl RNA, tRNA) 5% 8RR 2%
AU TR T 40 T 405 1K CD3- ¢ BER B R S 4
LI S 1 3L A0 BT B B A R R 4 1A (R AT
AR GO/GL I3, TR T 40 B 345 . MDSCs
U AT e 7 A R KO Arg=1 T INOS K5 26 HERS M At
R 70 S R | IR 3R B e e N R . — AL AL (NO) 59
J, T 55 T 240 5 S M T FE SR B rh i Ze e s R . i
S A AR PR 2Rt ] S A0 T 20 P A L 3
AR E % I (mammalian target of rapamyecin, mTOR) &
S B OS] T ARG . A, NO FE—FR A
{7530 I 10 67 R4 DR, T I AR A O R 1 b
S8 PR R L BTG AR TV P S A R AL B o-GMP AR5 1 2R
P 38l 5 ] T 200 PN R DA 53 6 1 38, DA T
0T AR S EEIRE L B SCr TR, 2 Rh AR I AT
A5 HAZ AR GE A8 JAK1/STAT1/STAT6 {553l J 30 L 12
#E MDSCs 772 Arg-1 & iNOS #F, Lee %5110 iy fiff 55 285 2 i
71, 5T FH R 44 i 4E V& )y A T (granulocyte colony stimulating
factor, G-CSF) 4b¥f MDSCs 7] _E R HANIEZRTH -Kit (CD117)
45 RS TR S PRS2 PR ) R AR I (R 22 A 5 e A4
JfL[H - (stem cell factor, SCF) (454, %S MDSCs 4 Arg-1
INOS 45 (1 ik KR RERCR 1914, 938 MDSCs A S 41 il
Ifg. MeAh, Lin 2 RESE R B, MDSCs 74 Arg-1 J% iNOS
Y fiE 1 5 40 L Y 37y RNA-150 (microRNA-150, miR-150)
AR KT 5 G G, LR AT 45 S R, AR T fa e A BE &
RF AL/, MesE i i I 5 W25 4L 28 il (cecal ligation
and puncture, CLP) 4 /)N B2k 5 1) MDSCs 4 it ¥ miR-150
Foik B TR, M@ X CLP /N B E S 40 miR-150
4P 9 BE A, AN AT A SR AIR CLP /N R A MDSCs 44t i
Arg-1 } iNOS #9335, B AT 40 MDSCs 786 AE P9 19 SR 4,
SEK CLP /N ATE I . e 4 B G TR B SR L T S0
TR E AL /N B A LR P, B 98 N 5% 00 & B MDSCs H Arg-1
e iNOS P FARIG T NP AN P 28 TNF- o /TNFR1 {5530
T 772 14 TL-10, 6 B MDSCs 77412 Arg-1 % iNOS HYfig J1
52 HC AL R B P

32 A-REARROMY B P4 (reactive oxygen species,
ROS) BN A MDSCs il T 41 65 2y i 5 E0Me 5 0E T 38
LIRS B EZHLH Z —. MDSCs W25 ROS F=2E1H
fififu 4% NADPH 4L EE (NADPH oxidase, NOX), —& LA S
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fiff (nitric oxide synthase, NOS) %, NOX n[ffifk NADPH 54
SONEAE B NADPH ™ FGE A [ p i, 8 Sk 1 el B nT ik
— T AR A AT AR TR 23t by S A T A s 1 3k
AALE (H,0,). NOS WU FTRE A TRk 2 i A Ze e IV R A Xk
HNOLFEHE—2 5 0,7 R G SRS w1, MDSCs BT
PR IX e ROS AT T 20 /i P9 45 141 5T R BT B A% R 55400 Jo
KA A BRI T, A A5 T AR T A T
AL AZ A (T cell receplors, TCRs) F CD8 %% ¢ &1, il
QY oS A WS U 1) O TR A i N S S SV RS
PR A ( major histocompatibility complex, MHC ), AT
T AT - LT, H0, AT T 40 CD3- ¢ R G L,
FHAT T 4TS 1 B IFN-y (93635, MBR T ik EHEAEH
T T 40 A4 S e SO S, ROS A w7 38 5 ] 424 FH AL
T T AHAR A S D RE , Wil EAS R ER P HT A 5
FL, BRI MHC 4> T 45 6 e T 40 i i 48 52, 3l
T AU . HRTHDCHTIE R, MDSCs 72k ROS 19
A5 AN P RE f ACHPIR S B DA OC , 2 4 i N 2R AR
WHE PGSR, 2 AN ROS K19 Ft . 1 MDSCs
£ G-CSF AT 2 mo 4 e STAT3 B9is AL R BT
g % 15 AR iR 1 32 25 14 2 (fatty acid transport protein 2,
FATP2) 3535, S EUR BRI N RIS AR B %K
AETE e, SR ROS 7= A2 SR A (9 ROS 78 MDSCs
PR B 2R S A 5 & A AL RIS A, Ohl %52 BF 5%
& B, 5 FH g £ B (lipopolysaccharide, LPS) 5 /N i/l & A=
e BRI I , HAAR PN MDSCs HAZ IR 7 E2 AHJE R T 2 (nuclear
factor erythroid 2-related factor 2, Nrf2) S B 5 22 PE TS
T 3 AT SEORE AR O ] AL BRI AL, (75 MDSCs &4
AR AL, TR0 ROS #4977 A48, {2 #E MDSCs 7 LPS
TR A A5 . AN, MDSCs FITAb B IR | S8 i s B
PRu S BSOS (RS 2 30% MDSCs 9 mTOR-IE 40175
SHWT -1a (hypoxia—induced factor-1 o , HIF-1 ) {5 53
%, e E IR AR SC R IA K Y5 MDSCs 4 N
MR TG, (R AE2E MDSCs Z31k 2 M1 24 W2 i, ek
ROS f{7=AE1 % 2] MDSCs A 3 ish 0 57 5 7 HIF-1 o
I Nef2 FHOCAE S % , U2 RE B RSHRAR R ZoRr (R AT
P, 18/ ROS TEANMEIN Y SRAE AP F B B 2 S8 A i gl
3.3 FAEFMEIET-ECAR -1 (programmed cell death-ligand 1,
PD-L1) : 2 J¥ 1 41 i 58 T- 32 {& -1 (programmed cell death
protein-1, PD-1) J& —Ffr T HU E5 P EE (1, FH X 5> T B &0
55000, 1] 35 I AL CDAT/CD8™ T ik 14 41 it 2 1, 34
F Vit Ay G 5 7 A R 52 410 ) 2 7 (immumnoreceptor tyrosine-
based inhibitory motif domain, ITIM), ¥ % 3t A 60 2 32 1 1%
SR T 31 Y (immunorecepmr tyrosine-based switch motif,
ITSM). PD-1 47 PD-L1 H PD-L2 Wiffc{A. 4 PD-1 5 PD-L1/
PD-12 F45 4 )5 23 i i e TTSM 5348 I S R R i -2 (Sre
homology region 2 domain containing phosphatase, SHP-2), i#f
T 0 3 W A Bk LS 3 348 (phosphoinositide 3—kinase, PI3K)
T T i 22 R /95 R AR 1 ORE (Ako) (35, AT

il TCR BIA5 S5 T, e &AM T 40U IE AL 20 iah,
PD-1/PD-L1 F45 A&t nl 3 i P8 4% Ras {5530 B a4 ik pii v
SRR PLEE ATE 5% 55 F (basic leucine zipper ATF-like
transcription factor, BATF) A 23k 557 20 T 40 B ) 48 4
T e E R0 DR -1 7 £, T A G 8 RS ThE ™. Ruan
A T IHERTFE T R B, CLP B/ INEURIBEE 1 KRR BE
JBLE ) CD11LT Gr-17 MDSCs B /b, {H 2 B A i i 2
I PD-L1 A9 A A0 W 1T, I EURE %A (] o5 40 25 45 51
f) MDSCs 5 T 411 i M 35 5% & 3L ) A7 200+ T 40 iy
B, FE AR e REAE FL 40 MDSCs RIRESG , - 1 b R g i
PD-L1 {435 KAF S BE MR8 . T Chen 4528 B RS
ML F, AN RTE CLP Z AT 2 5 /N B 7 I T3
YA] B SRR AN i PD-L1Y MDSCs By & &, 427+ CLP /)
SR ZE A7, I 1k — 20 3R B LN J2: MDSCs 223k PD-L1 Jf:
KA TN B B A

34 74 1L-10 2 IL-10 1B —Fh o g% £ ) i 4% 57, vl 5E
i Z P R FE G BEAM 80N , A2 i G e A 1 & A
J&. Bah % WS & B, TEREREEAE/ NEUAAA , MDSCs AT i 5
I TL-10 FiEE8EH CD11b"Gr-17 IMCs 400 N 45 2 145
A 1 S100A9 1935 7K, BHAT IMCs 434k 0 BLARE 2 41
JitL, fE 3 MDSCs B9 7™ 4= o ARG I i — 20 3 W, S100A9
AT 38 3 42 9F STAT3-CCAAT 3 3% F 455 8 1 - B (CCAAT/
enhanced bind protein, C/EBP- 3 ) EARIE IS 8 sh T
IR A45 A, 3998 miR-21 1 miR-181b ATk, P 44
SR T T 1-A (nuclear factor 1-A, NFI-A) f754: , 2%
A/ A MDSCs (1972 4 TSR 4R | 11 0 G 28 1 61
IRAS I A S S 07 Heim 252 IBIFSE 26 W], MDSCs 1]
T8 3 43 0 TL-10 40 Bk / EL WA MO Y TL-1 B . TNF- o 45
HERE T H 73306 , BELRS B / 5 W 4 O ) 4 B o B A BRI 1Y
TR, PEURY AT . BLAN, A IFFT R, MDSCs ff
3 VBT TL-10 R0 1) 15 0 40 L R A 2 R 40 e 5 5 252 3 240
Ji TL-12 B9 7= Az, BELAS ) T 40 i S o, ANt 303 T 4
O SR A

4 & '

MDSCs J&—2 252 i 8 2 B2 i & IMCs 41 A1 5
PR AR A, AR IR ERRE AR R s S AR IR R AE il
5 T 4 se eI AR SR A S A i R AR AR
B L 3235 PD-L1., 724 1L-10 28 ZFbL i & 15 S s 13k
BRONE A A 3 e R G TIRE , AR U MeFEIE SRR
KARE, MBIk MDSCs Ml GalE RS T RE R & FhbL 9k
7 RIS A IR S R Rt — PR R, A
AHOCHF 8 i, MR T MCERAE B RN A4 (3 ) Jor = A:
i) MDSCs, B3 (12 d) it 7 42 i) MDSCs HL A7 55 58 1) o 8
I ThAE . Hollen 253 WU 388 4 3k — A XoF L % 400 60 g 401
MDSCs P miRNA [ 32515 0L & B, MDSCs N 4528 miRNA
FEIRE 0 1) B 5 G2 0 1) ) B A DG L PR 1y i s — 3,
Tt FA 7 i B e A R ) R b, LI AL L S 5 R
T MDSCs e i D ae 0y 424k, B AT, £F X MDSCs 445
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JHe T G 2 100 o R A 4 DG 2 3 A8 1 A AT 1
U Liu 25000 % 80, 4 248 YRR AT A 250 R CLP /N U4
1L MDSCs 3848 K A3k Arg-1 . iNOS 25 5 e 4 i D4 1Y fig

71,3271 CLP /N 28 Py v i 1 42 A

W AT R B AR

AN, B S TR AR E AL - RS YeP P
ZHHR I A 2B A L 2 4t 3 AT S AT 3 4 o)
MDSCs 77 A= G2 1 1l DA 7 B bk L4 45 R LA o ) SR 4 K
T AHECR e DR SR Tk EEAE /N U K A AR 4k
M7, BB BB X MDSCs YA Y7 IR BEAE G 0 il i BIF 55 38 K 2
15 B AE S B0 Y B, ATy e i — 25 (I RS0 I S AR DG TR T
TR A R A AT

FIZEIRSE A 152 2 MR P A 25 e
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