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[Abstract] For patients receiving mechanical ventilation, mechanical ventilation is also an injury factor at the
same time of treatment, which can lead to or aggravate lung injury, that is, ventilator-induced lung injury (VILI). The
typical feature of VILI is that the mechanical stress is transmitted to cells through the pathway, leading to uncontrollable
inflammatory cascade reaction, which causes the activation of inflammatory cells in the lung and the release of a large
number of cytokines and inflammatory mediators. Among them, innate immunity is also involved in the occurrence and
development of VILI. A large number of studies have shown that damaged lung tissue in VILI can regulate inflammatory
response by releasing a large number of damage associated molecular pattern (DAMP). Paitern recognition receptor
(PRR) participates in the activation of immune response by combining with DAMP, and releases a large number of
inflammatory mediators to promote the occurrence and development of VILL. Recent studies have shown that inhibition
of DAMP/PRR signaling pathway can play a protective role in VILI. Therefore, this article will mainly discuss
the potential role of blocking DAMP/PRR signal pathway in VILI, and provide new ideas for the treatment of VILI.
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DU R A 2E i ) B S SR B, U el
FIHZEAE (acute respiratory distress syndrome, ARDS) 75,
AEMIL ARG A T 5| T A At 0 s n e S5 i A . — 0
BERLBIFSE R , R I ORAP PR LBROE TS ] 3% ARDS J
I PRES Jo) AR A BERR AR AR ERAE R HUAGE I
#1473 (ventilator-induced lung injury , VILLD) f55H LAY 5 4 9
Py, Horb MU AR AR A K. A=Wt
TE VILL ZpL ] e o5 406 F 207, VILL 9 204 R
SAEA 50 BB P BRSO Y T S AR A ke
B VILL R LU & 2 5 I LAA= 90k 3 AU PT R
VEREUMEIA 005, AU 5 4= 90405 BA DRI G EAE L
BIL S 5K RO 1 B2 S N 2ok RS RE A 5 | f2 ik S Ak

BT SR AMASE S5 VILL A R R TR,

Fe R ey AT TEE T BRI N NS I BR R 5 |
T Y R 22 B 05 , 3 — o 37 T B0 D S P AR L 4 i )
B AL, P 39 A 5G4 T 452 (pathogen as%omated
molecular pattern, PAMP) PR F AR R
el 55 Z2 R G B RAEBIR FI F B S e PP 3 RAE L
NEAT G, RE S R 2 45/ BE T 20 B 20 L A1 e 5 A
R PR 2T, R340 5653 T8 (damage associated
molecular pattern, DAMP ), 5| & 037 T IRUA YL 1) S8 2.
IV o JCIETE I RAE NS VILL (i BURRHAE , e R 50 R 40
A LA BN DAMP 306 AR 2RI 324 (pattern recognition
receptor, PRR), fith &z AS ) 98 E A5 5, 175 5 RAE N, FF:
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T S R TIOR8 A0 B Y 7 AT A DR IR T SERE SR, 7 VILI
ReHE R R RAESVE I IR VILL A& A 3R R AE R
SRR R BB RERT . BIXT VILL h DAMP filt & 195
RAPEAFSHEATIIIA 3875 DAMP/PRR 7E VILL FE
1 PRR
1.1 Toll B£324& (Toll-like receptor, TLR ) : TLR J&=—7Fh PRR,
ARG RS K% 2E 1 B1(high-mobility group B1,HMGB1),
PURTEHE 1 (heat shock protein, HSP), mRNA ZE DAMP, H
R HI4 10 R AZEDREYE TLR A1 12 Fl/NEUTLR. Bk TLR3
S, Fefth TLR 30T LA i #4037k E 7L 1K 7 88(myeloid
differentiation factor 88, MyD88 ) G AL L SR T~ B (nuclear
factor-xB, NF-xB) 25 J4E S 5 [, TLR3 Al TLR4 A LA
it B-THFE TIR G5 M35 42 2 (1 (TIR domain=containing
adaptor inducing interferon- 3 , TRIF ) 3 AL ARG NF-xB
T BTHEER IR 5

CABFFERW], VILL /N U h A a9 TLR4 7
DI 3L MyD88 J47 NF-xB Fl22 24 2754k 5 1 #48 ( mitogen-
activated protein kinase, MAPK ) H SRR 28 A i R T e A
AT L3 5 T R A% 5 TRIF 5 5 2 5 i A e S i~
UTAFEHFFEAR A, VILI TLRA 215 nl i i S TG PR (reactive
oxygen species, ROS) A= T2 P 5t 004 74 , DT o e /) st
505 SABEI R YT, M TLR4/NF-B {5 538 i T
WU BT 4 R

CA BRI, 58 A RN B B, 78 QU i U
TLR2 /N SO S B P10 S Bl — G 5 9 S A
FE SR WU S 2 k38 iy DAMP [ 20132 W 5 2 (hyaluronic
acid,HA) J A LAj#i% TLR2 FI TLR4, ifif TLR2 65 23 8 TLR4
SIS 0 S N Wan 2817 VILL N RURAR &
B, FR A A SRR S 1 (geranylgeranyl diphosphate
synthase 1, GGPPS1) AJ [F] B 41 il TLR2 FI TLR4, J 2 fifi 45
5. Mz, 25 VILL#REA TLR 325 TLR2/TLR4, TLR4 &
R AN A Sl BE T VILL; TLR2 AT AR 55
TLR4 7E VILL HRAEAE AR BN E R LA A 5 2
WFFEIESE
1.2 NOD ¥ 32 & & 4 (NOD-like receptor protein, NLRP) :
NLRP & — B DU 3 5 5E/MA 2 BG4I A PRR, X 48
RIE/IMELSE S A IEA £ (interleukins, T1.-1 B.1L-18) ax
WIS R ANBE T AT N HRTRRT R
J& NLRP3 SAE/MA, & 32l NLRP3 ., % CARD £ Fy 311
P8 T2 A R BE SRR 25 H (apoptosis associated speck like protein
containing CARD, ASC) FIRAZ M 5P e 2 W2 25 11 i 1
(caspase—l )BIARZH AL, NLRP3 76345 DAMP J5iid ASC 5
caspase-1 TFAK EAE P caspase-1, GBI caspase-1 1]
I IL-18 1 IL-18 A HTA, 5 AR A A AR L A 7, ELE
W] IL-18 I IL-18 J& VILL i S S kEprady .

TN AT I NLRP3 2% /MAIKT-, 55
ARG LE , 8% NLRP3 S84E/IMA Y VILL /N 15 A BT
AR ATRRFCUE S, FIAMAAE NIMA A 7 (NIMA-

related kinase 7, NEK7) 55 NLRP3 455109 b iR 5VEH K%
SRR (— b B -3 3 00 o 5510 ) AR NEK 7 00 551 v 3 sk B
Wi NEK7 5 NLRP3 2 [8] (9 AH ELAE FH AN NLRP3 485iE/MAS,
BETT W% VILLY'' 78 VILL RSB hiiE 52, 22 8 A9 A 19
AT LU S NLRP3 Jeai/ MASs st Je a1 7L I,
NLRP3 Sk /IMART LIAE A I RIAST VILL AR

7 caspase LA FPIRA NOD #E5Z AR & 1 3(NOD-
like receptor family caspase recruitment domain containing 3,
NLRC3) t1J& NLR %1 —51. 5 NLRP3 b/ IMAAH
M2, NLRC3 7ESE SN R FE G 5 VR R, LI AT e 2
NLRC3 A AE % 1 1] TLR4/NF-«B 18 B&3c% , 7 B AT DA
i BH A% NLRP3 #EAE /MABELR Z 0] (1 255 7 il NLRP3 4 4E
/MRS . Zhang %" HFSEF W], NLRC3 25 K [ VILI
e, AT SR E ATl M NLRC3 26K08%4 VILL,

1.3 BRI LR 7 ) Z AR (receptor for advanced glycation
end product, RAGE ) : RAGE J&—Fh7Efli41 2L = ik B T 1
AR ERETE T R R 400 . RAGE AT HMGBI
S100 #E 4 . DNA 270 DAMP, {H7E VILI /(4 Y11 14T
BB Kuipers 550 B2 W, HUMGE IR RAGE ik
T, AEHE 2208+ HUAGE ST o /)y BB Bk RAGE
S 25 EE S S, 17 TP RAGE RI 3R/ ik 1z 4= i,
JLIE R AT B AT VA RAGE REBE 7224 RAGE Se M),
R[5 RAGE Fifsh &A% RAGE A FHE S, £
FeAT T TP Z 05 I RAGE 16 VILI FP A/ ML .

2 DAMP

2.1 HMGBI : HMGB1 /2 HEZ (1) DAMP, & —Ffife & Fh 41 i
rht s Tk AL R 1 f RS A B . HMGBL iZEYT)
BEH T HAE 20 b AL B« M 5h HMGB1 AT/E ) DAMP
W33 TLR4/MyD88 #4245 NF-«B , € k4 hE 4R R T334
W] LA 45 RAGE 25 45 Il g2 SO0 , S BURAE TR 5
MR HMGB1 /E A% SE0a 5 550, vl DL HE 55 DNA 454G,
25 DNA 1B AR ™.

HIAGE T T BB I (bronchoalveolar lavage
fluid, BALF) #* HMGB1 F+# , £ 5545 % HMGB1 Hifk
AR VILL & BJS AT %W, HMGB1 fE T 9440
BB B0 Tk ST P B 40 PR 325 1 1T PR YT T U
BRI WRSTSRIT, HUG BRI A f) i FEE T 386 3 8
{5555 5 R 305 I F 3 (signal transducer and activator of
transcription 3,STAT3) S iZH 4 HMGB1 %Jé[ 224 o F—
Wit oE 200, 8 STAT1 /N4 RNA (small interfering RNA,
SIRNA) #E YL /N FRBA A / 5 AT nT 30461 41 i 4% HMGB1 #2
PEEVANMLTR Wi VILL AR 40 . 56 F FaRpFsuss
I, HMGB1 W BESEAIAIT VILI i—ANA A B AR
2.2 S100 F [ : S100 B 1505 & —Fh ] LAys 5 4 g v
Ak HEE RS RR MRS A ES A M. S100 A8/S100 A9 J&
SRERR W), T 3 3 P SE R AR RAE R RIS g o -
ST R, SO UG 2 S R4 S100 A9 19
mRNA ik FJH RSB RM, 78 VILL ks
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S100 A8/S100 A9 AJ3E#:F TLR4 Ji KA i3 1 il 2
i, H S100 A9 i/ IN BT ZH 23 rh 40 DR 5 BB A TR g =
P A RN U i S100 4R TE VILL &2 % R
T RIPE T ARAS BN Z 0P AT i — 20 B B AL
2.3 HA: HA 240 i S0 EE o 89— 73, AN [R)AH X 70 o o
19 HA BARFEVER . HA S8 DA s AR 535 5 2 W i
(high molecular weight hyaluronic aid, HMW HA) B TE, &
FESCRPA RS AVE R 5 ARAR XS 437 5 4 375 B BT 12 (low
molecular weight hyaluronic aid, LMW HA ) W38 3 0% 42K e
PERARNERAVER . BFSE R W HUMAEFR L A L2 4 40
Jg 2B LMW HA Fk38 0, 328 138 10 05 25 F1- 1 (activator
protein-1, AP-1) il NF-xB {5 5l 3 {2 4¢ A5 1L-8 11y
PR BRI T L X eSS IESE T LMW HA 78 VILI %
SE SN Y OB
2.4  ZKiA DNA (mitochondrial DNA ,, mtDNA ) : mtDNA & —
Tl A DAMP, 32453 40 I B 2 40 AT 9 miDNA 3 e ok
Y R AENE RN o WUBRAE PR IS T 6 s ik i b 1
I MR mtDNA 755 B WA Jf ™ 2F IL-18, T TLR-9 FH
WA ET AR A 0 B BRSEIES:, miDNA ALE S
TLRY/MyD88/NF-xB 5 il B2 ik VILI K J@ . LS &l
SRR AR A ] DO TR HUGE 5 5 14 R B miDNA
T DR ARV 5, ARG, miDNA £E VILL
KAEEEAE, @0 H] mDNA 7= R LAEE VILL
3 E5ER
3.1 NF-«B {5 5388 : NF«B J&—FF Rk, S 5 K0E .
gt N B O ) 1 S g s L2 S A
3 NF-kB 7E 40 53 1 5 A 45 11 (inhibitor of NF-xB,
IkB) Z5 G IR = RAKZ G A T RIS , 40 1 32 S
iR 4k IkB (phosphorylated 1xB, p-IxB )f# 25 = BIAE 59,
i NF-kB RS (3 = 4UHIA% , AT RS 3 4 HI DGR 3%,

LTS R, NF-B {55380 B AT 55 VILL 9805 RV,
iiti NF-xB 014 ATy VILL ™ i 9 55 2 W, 72 VILL A5
A, TLR AT P95 NF-kB {5538 B 5 AR R 7% 55t
NS AAE "o kB G 50 NF-oB (& HEAE VILL th
P A, IV R AT AL Y p-IkBa/IkBa LB
NF-kB 3, Zff VILL . STAERBFFE R, i NF-«B il
BT AR VILL AR 980 2 R R S AR AT IR,
il NF-«B {5 53 i ] G2 —FPARA B 10 VILLIRYT 5,
A ATE I REE YR h & HE H AR
3.2 MAPK {5538 : MAPK {5538 B )12 74 T 40 i
v, S T PO R AR O 3 G T A IR Y AR A )
A JA TS AE SR A A B R . TRV LS T Tz S
493 Bl MAPK J8 53 73531 A /M 59835 3005 (extracellular
regulated protein kinase, ERK). p38MAPK 1 e-Jun K Vi
1 (c-Jun N-terminal kinase, JNK),

WFFE RN, 5 B AR A/ B LU, MUBOE 5 5 Y S AE F
JO7 7E R % p38MAPK a INK1 (/I8 B B st 0 2
2] LA ik BT MAPK 38 5400 T HLABGE <5 3500 2 0E S

70T R A ML AT i T 20 R i
SN ] LKA TL-17, 340069 TL-17 3GE5d TLR4 J#0&
p38MAPK , DTN T 4 A 2 17, {8 T 1L-17 SR Fi kb 31 1)
/N p38MAPK 3k i 3 WA , I S he A 2 2 i
33 WEAEMEALEE 3 I / 25 13 B(phosphoinositide 3-kinase/
Akt, PI3K/Akt) {5 578 % : PI3K & — 5 BIKEEF %, H
Pl 5 37 JE p85 FMHALE JE p110 Ky i — B 7] 2 5 41 )iy
Al AHMOEETE | AR T SR A L B L ARV
G PR AR I S 52 VR A 4 AF B 2 B
DR 7 ST BT A £ 7 5 P 4 T, DT PISKC, T Ak
PI3K AJ [AJ800% Akto Akt A 3E 305 kB SAREIF# kB, fi
E NF-B 5507, 11 NF-xB #5506 12 PI3K/AKt 55
W HTE VILL &SR HL] Ve A il

AWFGE NG, 1B IR AT 8 0 PI3K/Ake
E S AR RVILL P HURGE S, 45 TR AL S T
Aab B AT 86 /N B PISK/AKe {5 538 e, AR PR L PR AL
H, 1 PIBK #3131 LY294002 A s Ak A4 ve i
SRR EARIF ST I, TTTER PI3K-~y Al U85S VILI R OB 240
A0 /N RNA-214 (microRNA-214, miR-214) 7] i i
A i) JET 4 AL AR 2R 1 I PI3K/ Ak {75538 %, A i
B2 VILL AL RS, DRI, Aok i — 25 B ] PI3K/Akt
S AR VLT g B A B 473 38 ) £ 6
4 BEERZE

VILL J&—Fh f& T A Im ARP , &AL 5352 44, Bl
G ST S 3 P SR U, B R K ek S RE A5, AR i
I , 27K AL G ERE R & A 73 . DAMP 1
PRR 7E JG 1 S REF I Hh 4 T B2 P, HILAGE < b 52
U ZUREL Y DAMP R 33 0 Se KA 5 | & 908 ROV,
PR3k VILI & . BAn%) VILL i 56 K Re iy 7 e, 7l Jy VILI
AIETT SR L, P BH BT DAMP/PRR 1] fig 258 ik o

SR, FE VILL B 56 R e ie & —4 W) 817, R Ry
PRR 1 A6l PAMP , GRS DAMP, X 45 5 B A1 JG 1 A AiE
PR AT DR, TC P AR B V) A7 A SR e RS, T skt 4
PAMP XL 0 DAMP/PRR AU IRAT A —E Pk, Ak,
PR . K ANIG 5 45 I URPE AR 98 43 Tl /iy DAMP 2 556
RAPE ATFERA T i VILL I DAMP F1 PRR, SR A
14 M5 5 38 s 4 45 2% , N [6] DAMP/PRR T8 3 #H 65 5
A R, AR i — BT AR W) DAMP ., PRR 515 %
W FE AR ICAE R, I R Z2HE AIRY T VILL SR LR R LA
FEEPR A EH IR AR 25 i
B3k
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