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Mechanism of intrapulmonary inflammatory injury initiated by

100191)

recognition response of alveolar macrophages by silica
YU Jie, MAO Li-jun, ZHAO Jin-yuan
(Research Center of Occupational Medicine, Peking University Third Hospital, Beijing 100191, China)

Abstract: Silicosis is a sort of systemic disease resulted from long-term exposure to silica dust, characterized by chronic persistent in-
flammation and progressive fibrosis in lung tissue, and its basic pathological changes present alveolitis, pulmonary granulomas, pulmonary
fibrosis. The innate immune response mediated by alveolar plays an important role in inflammatory reaction during the process of silicosis.
Owing to the morphology of inhalable silicon particles in very similar to pathogen associated molecular patterns( PAMPs ) or danger associated
molecular patterns (DAMPs) , they may be easily recognized by scavenger receptors (SR), pattern recognition receptors ( PRRs) inclu-
ding Toll like receptor ( TLRs) and nucleotide binding oligomerization domain ( NOD) receptors ( NLRs) located on the surface of
alveolar macrophages. Thereby, the NLRP3 inflammsomes are activated, which to results in the pyroptosis of alveolar macrophages, then
the release of various inflammatory factors such as interleukin, prostaglandin etc. At the same time, some activated alveolar macrophages
may act as antigen presenting cells to initiate T cell immunity, aggravate inflammatory reaction.

Key words: silicosis; pattern recognition receptors ( PRRs); danger associated molecular patterns ( DAMPs) ; innate immunity;

inflammatory reaction; alveolar macrophages

i fili (silicosis ) & —28d5 o W H.fe ™ 5% 4 il g
(pneumoconiosis) , AMHLE + 70 2 2%, A MK RE,
FLEEAG BT $e 0 RDR Y FBE AT H AN =R, BV 48
(alveolitis) . fifi (A 2§ B ( pulmonary granuloma) #0 fifi £F 4k 1k
(pulmonary fibrosis) ", £ AL RERCHY Mt Rt b, i e 0
ZHife (alveolar macrophages, AMs) 45/ [EF R (innate
immunity) HUHIFAET I ZO6TE, B H TR A AL AF
TR Z —o AT AR (inhalable) ok — % AL fE# 4
(<5 pm) FEAMPE, nld AMs FRBIPLHITE AMs, 3

Wi HER. 2015-05-04

BB ERAKREBFEES (TR M8 G R & 2 AR5 1
Jitis A A= BV P SHLA, 2. 81141037)

EEENT: /A (1982—), 5, FEEE-EURA, IR n.: %
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BIFEE . ®4HH, #¥%, E-mail: zhaojinyuan@ sina. com,

A6 AMs 1] A I — S AL Rk A b, RS AR R OR B T M AR
(reactive oxygen species, ROS) K RYEANNIE T, i R5E
K F-a (tumor necrosis factor-a, TNF-o) . FIZES+ZE (inter-
leukin, IL) . & fL [ 7 ( chemokines) . #% ¢ 4 K [H 7-8
(transforming growth factor, TGF-B) . R £F 4 40 g 4 K K F
(fibroblast growth factor, FGF) . R R A KE T (insulin-
like growth factor, IGF) . Ifil /M #z ¥ 1k 4 & A F ( platelet-
derived growth factor, PDGF) . 4 J& & & M 4 2190 & A T
(tissue inhibitor of metalloproteinases, TIMPs) 45, [A]B} 3 (%1%
KRR EE | WO, X 675 b B 1 42 I 42 b 3 i it
PISERRANME (R AmARE P R NS ) B, ERENERE
AR, T AT AN MR A . A AMEESE (extracellular
matrix, ECM) K& BIARBIUR, B2 B4 .
AMs J2fili e A7 S BE AL TR A4 5 — B B 2k, et 32 B0
A, EHEEHRWAMEF W RAE T AR T HIE RS
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T2 IR AR AH 26 2 T A 2L ( pathogen-associated molecular
patterns, PAMPs) &% & & #H 56 43 F #5 2  ( danger-associated
molecular patterns, DAMPs) , HCa] 5| A il B W2 g b — L6450
iR 5 5Z & ( pattern recognition receptors, PRRs) iR 5| J
W, E#E PRRs 4 5 8 K 2 fK (scavenger receptors,
SRs) . Toll ¥:3Z{A& (Toll-like receptors, TLRs) . ¥ R4E G 5
BALZE# 18, (nucleotide binding oligomerization domain, NOD)
Kz (NOD like receptors, NLRs) &5, TEAY fili K i 72 #4
R, AMs A DL i B3R PRRs TH 50 W A I 59 — 4804k ik 1t
KL, WEALH) AMs P72 AR AF AR T A8 A W — SR Ak p R
i ROS, ATP ZE4i N {5 5 A2 0 NLRP3 2 M4, Bl
IL-18, IL-6 SE R PE T, R AR IE

ASCHARE AMs X S AL RE R IR . I, AMs 05 5 A
I 1A e R G il 7 A 118 98 M S VR B AN B R, Ly
A5 TR AR S Bl PR A S M R 0 il K0T 14 L2
1 PRRs 3t —FLFRERIRBIMER
1.1 SRs X S ALAERY IR

SRs AN RIBEE T, T2 5300 T B W20 A B2 40
MU b, EIHEB R T, QB Bmim iR
. SRR . TR . I8 2 MR 2 0
S HEARHAE, IFAERTA I 2 R E AR SR ALK
HArTD £ W i SR Fi 28 2 SR-A, SR-B, SR-C, SR-D,
SR-E, SR-F. SR-G 5§ SR-H 4&'" . Hift SR-C Z 4R HUAFAE T8
JER s, TEMCAON A SR-A 2GS A RS M I, R
AT AL IR K RSB (scavenger receptor cys-
teine-rich domain, SRCR) uf C BUEESE K450, ( C-type lectin
domain, CLEC); SR-B k&4 CD36 ZEfyIl; SR-D Z{k4r
A 2ANGE T 0T B A JEO 3 1 (lysosome-associated membrane
elycoprotein, LAMP) #5435 ; SR-E H &7 CLEC 45435
SR-F & &R ERKFE T (epidermal growth factor, EGF) 53§
EGF Z5Hi., SR-G 2L &4 CXC-- LA F45 K38 75 SR-
H Z{K5 SR-F Z (K HARL, &4 EGF 528 EGF Z5itli, {H2
A S ABRER | (FAST) 5 LINK (455 B WIRIR) 45
s JLAbT & B SR 2 (M1 CDS, CD6, CD163 4%) ik
ATFiE—HIAN

SR A% L, Syl & Bl o R 5Oy 2 VI & SR-A,
SR-A 4% SR-A 1 \SR-A Il SR-ATIL | JKe J5AE 45 ¥4 5 15 20 52
& ( macrophage receptor with collagenous structure, MACRO ) |
SRCL #5714 fbfik 42 r 3 B2 MACRO, SR-A T il
SR-A I 55 SR ARSI 25 8, 0 AMs, SR8 AMs 771,
AT — R B R, R SR-A (B [6], fH
MACRO, SR-A I . SR-A Il HA AL A — A ik U3 45 5 1oL
s, RVBEIEREZS R, N2 MACRO, SR-A T BA & &2
a2 1Y C 3, 10 SR-A IT ANFEAE ML S5 45 b, SR-A T
SR-A I 2T R A2 2 HAT o€ 5 1 4544, T MACRO %
RIY o-SREIX B, (HHLAA B 48 R ERELE Y, 3
2 b, SROXFHCAA A R 0 2 — el e AT AR 1 F S AH ELAE
T3 — A FER e T SRR S5 M B K 2, 24~ MACRO 32

PACRT DL A 5 2R B SR A A P 5 T 0 M S T 2 i hy 98
KILEA RS, TR B R i ik ™ . A SR 32 4
XA R, MACRO 2 RS2 R 45 & — AL Rk £ SR
SERUY BT SR-A TG AT LA S i SR Ak i A 40
JAEPE " . % MACRO JEDH BB/ LR ST %, MACRO %2
KA AMs P BR — A AL RE R S RE il 5 U o EZEIIE T,
BB T S B AMs BSOR & I S PE R T, A e 4% 14 e
7, Biswas 45 (9 B 5% & B, AT BE 5 0 B AR B A X,
MACRO B:[H R Bk PLJG , AMs i il 14 583 3% 4 (Tysosomal
membrane permeabilization, LMP) i, 4k, —4Hfbikh T+
B 5 W NLRP3 Je PR (A1 4 S 3R 200 R M S B

1.2 TLRs % —U0RER RS

TLRs J& T [ B EE [ (type | transmembrance protein) ,
SIATAEANMEER T R M N B b, FEEMRANX . BRI DK
N DX = AN DR R, H R AN X = e R T )
(leucine-rich repeats, LRRs) A9 N ¥, FEIIHER4EH PR
RIS s SRR SRR M XS A
FIAR- 12 (IL-IR) AM X EERAL, HoPR oy TIR 2544
18 (Toll/IL-IR domain, TIR), #j& 200 23R, & TLRs
M R S A i e . H AT A9 TLRs B2k 3
1S T, w44l TLRI-TLR1S, AW ANVG 5 & H 4545
EE; AZEnY TLRs & TLRI-TLR10 #1 TLR14, A% TLRI2,
TLR13, TLR15, M, G F a9 TLR1, TLR2, TLR6 F il
SANTE IR, TLRA =S5 22 [ B M 1 4 i B 1) i 2
B, TLRS UM BOHEEEE o 1 P9 P9 5 19 8 g oA A JE - )
TLR3 FZLR G EE 19 A%E RNA, TLR7, TLRS 3 55 2 Bt
RNA, TLRO L AIZ0E3E H #4k CpG DNA'™

Toll #52 fRx — S Ak Ak 2 403 31 32 SR+ H 21 b 1Y
Si—OH 454, BFFR MR, A3l AL S 2 1E # Si—OH
SERTT LG K B 45 A8 RURAT S DL T 45 AL BB PR R 3R
(MSU) Z5MRYSEEK, IR Es k2 —Fn] DI i S R i
HEJFH] (LRRs) Byl i iR s e o PR — R %
B¢ TLR2 il TLR4 151, SXJ5ad TLR Ml 19 TIR XS24 BEAE
S4B 88 (myeloid differentiation factor 88, MyD88) 2 b
K— FRINE 5 G IO, e 208 3 T A % e Sk T kB
(nuclear factor kappa B, NF-xB), A il f& 4% R T Uun s I8
ST (INF) . AR (IL), JSAe4Efbit =k .

1.3 NLRs X — 4 fLfk i)

55 TLRs AR i, NLRs Jp 4 sy 3244, H N 3 %00
SEREL, TPBONRRAE TR S5 M B NACHT, C 3y LRR 454445,
AU N PAMPs A4 N 32 R 22 5%, NLRs J0 4R
PUASTEZH: NLRA (N iy AD) . NLRB (N %3 BIR) . NLRC
(N ¥ CARD) L4 NLRP (N #% PYD) %, L NLRP %
BTS2, HRTE AL LA 2507, BB Em
J& NLRP1, NLRP3, NLRP4, NLRP6, NLRP10 5 NLRP12,
NLRP £ Z LI N RPENE (inflammasome) #9775 EC 14,
A e, Hrp Ll NLRP3 (JRFR NALP3) RMPE(RS 4
AERPN R R BB Y], Bag i NLRs SR NALP3 | 1
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PR [ ASC Fl CARDINAL, D) R 300 2 [ ——2 2 I R 1Y
RERAMREAKMGHE (caspase-1) AWM ZEALGMH, #
R ASC FEATTERE LY NALP3 IR lE(Y caspase-1 Hif
{& (pro-caspase-1) (23], CARDINAL & NALP3 4 {45 A5 (1 21
BT E, FEINRE S 554 caspase-1 B 5 A0 1, B K
caspase-1 By B AR NALP3 4 MRS IS, pro-caspase-1
22 A B HEAL B caspase-1; caspase-1 S FR IL-1B e 4L (IL-
1B converting enzyme, ICE), JERMAKME N L, HFTET
THTE TL-18 H A5 U0 0y i IL-18, [A) i 842 TL-18 | TL-33 4
12 5 4t it X1 1) LA RN 4308 o

NLRP3 Al PN BCIRIR 2, (246 B B sh ) (oI [ s
S, PRIERERSS . WA DL RGE W R R A5 )« R IR s
(hndne . feE. EE B rEER . DNA, RNA| 5 755) ,
VISR (ALt . S A0k, AR — 4 bk, 1
el Jm A %) o R ZAALEEE NSRBI R, AT LIS
it E W A L T f) NLRP3 S8k, £k St Sy, AH 1 JCIE
PEARH) NLRP3 ] LB 00 — A rk . F98 b, AMRIE 5
Mk TR RS — 155, HA SRs 55 TLRs YU G P2 A M5 5
SEFA ATPI 2B 2 ROS T R U2 T NLRP3
PN M55 . NLRP3 {9800 714 Jifi 4 s Ll vh e 5 Ik 4
FEEEMSY, el e L, FTFI R A A R,
SIS SN

AMs FVE ARG, RS IR =Rk 2 80E 40 M
AR NLRP3: (1) Jitifo 5 I 4t i e ik — Sl Ak ik DA S L B 38K
i, FEMIA ATP BB RS, ATP £ 240 i SMEE s il
P2X, Z AR R P B FlE, i pannexin-1 38 H W L,
FEOM B A TS T N, dRJE 6 16 NLRP3 & 4
PRI A BTN S NADPH S4B IIE AL (2)
e — S Ak ik B 7 AR B9 K i ROS, A% fb NALP3 4 M
PRV (3) AR R T 40 A T LA A 7 R R
AHERR, HARINY PR RGP R A 5 v W AR IR 2, ATl Y
TEBEMEIG T B0, BERME AR SR RS B, 591
KA, dE—B AR

L, B RIS, HAl AU 52 K n] fE 2
5T Al R e B A R . 25 G BOE . ARk
Mk R, GE R 2 R-BL 1 ER B 2 K ((mannose
receptors) , #H Z 32K (integrin receptors) | Il %1 %p A 57 4
(CD11b/CD18) E—26 3w &2 e iR C R i i 32 14K 5F, H i
TS5 A T B il 2 95 P A 1 Aok A 1 S0 o A %) S 6 5K
5, AR REUSGREIR B, S — i
2 BEFRENHN SRR R

AMs 1) PPRs PUNBLH B — AALREROE 5, HEA R
MBS K, BE— DT AR B UV . B RIS
WoR, AMs —J7 HE T A FE TS (pyroptosis) JIE 42 PR 1Y)
T, BT S35, AMs AR P i 240
ISR, I N
2.1 giffuflrs

TR T 1% 48 5 SC 48 B T (apotosis ) 5 3R 3E

(necrosis) , ZHMIAET & —FKH caspase-1 Y R PE LB T 5
AN A TR S RTINS T (programmed cell
death, PHD) , 13l T2 B0E MKBE caspase-3, T 41 JifL (1 240 i
JESEHE, DNA R Befb, HLUKET i SUARIEPE R “BBAR” 541,
ANEARIENL ; AR IE R —Fh ol st #4025 44 i
DNA [5fi%, FUKZIRIE &, WRHANZ, MMANEY —R
BB AN Ah S5 e R AE N A A T WA F P4 2 1|,
caspase-1 0I5 J5 T2 B 40 MO S B AL, L PN 65 G 4R 4% IR 7
J Bk i) DNA A 5@ 53 00 Fh B LR B0 M40, s R /MA,
FEERMER N, HAC KM RE/NMEEZH 4 F, B
NLRP1 #44/MA . NLRP3 %4 /MA |, IPAF %P/ R AIM2
RAEDR, — WA W T A SC U & (1 (apoptosis-
associated speck-like protein containing CARD, ASC) . caspase
& L B —Fh NOD k£524k (NOD-like receptor, NLR) ZJi%
P (41 NLRP1) o HIN200 FWEE 1 (4n AIM2) ., NLRP3
R PEMAH NLRs 0% 5% NALP3 | 7432 11 ASC Hl CARDINAL
VLK BRN B  caspase-1 41 A, A< T 11, NALP3 &M/ T
RYER N AR TAE R A0, B, &k pd
B Bt e M S Bt 2 B AMs Y NLRP3 RM:ARAN S ANIEE T
YERFTE, BAARm S RBRANET ik .
2.2 Pl EIEM

FURR BT R B, TERW ISR B R, B
R, WA TR ANM . Bk Z4EM . E iRy 2
W S S L I R OIRZ5 K ( dendritic cells,
DC) fEHPRENIFEREMEM. TR, 48 baEn LI
TG AETF e i BOIRZAS 0 AMs, P24 Ko BLA PR 8 S 0 M 1
(BT E WA, 03 T Ik B A0 = A TL-4 . TFN-y S5E9k B 20 i
7147, Beamer 25X 1A Py B RLBF 58 & B, DC 152k
APC, TEHAHL TS AM fEAE—Rh sV A, TERY i A i id 7
o, T AR S B0 A M T T AM $icit s>, T DC
MR — A A REEOE , HAGEE RN, JF i iT 5% 2 55 i,
WS T W AN, S5 3l A0 S e S, BEROR B A s K
HAGHF, FENF4EM L. Th kB4 Thl F
Th2 W%, Thl BN T 2AHE IL-2, INF—y 5%, F34E
FHORARHE T bk B 40 M 53 fh BB RN 38 70, 38 5 0 W 200 1 7 it
ke, VAP RN AR Th2 BUGHH P 245 T4, 11-10
&, TR R A g b IR . Y Bl s e il v 48 2 il
AR, IFTHCA T ik E A0 AY Thl fa528 522 5 Th2
GagE B B A 3 B, CD4" CD25+Foxp3' Th 4fififd /& Th1/Th2
BB AT Y F B R T R, 2 2 IR R K B ) RE R 5 FT S 3 Thi
IRESS IR TR IR Thl/Th2 -4, ZEZRLT4efbid e .
3 RE

XFWIR ARG S, AR S0 E A R T
YRR A SO R LT e AR iy R R, Ak
AR BRI SR G A RV B AN A S, i — R F4
MUF S5 3, i AMs JEMTREBORE ROS Jefg 48 . fR 4T 4k
IR, RS R R L, 000 2T 4 240 i 3% 4 4y
fb, 43l ECM, )5 SEUMHLA ML 4tk Bl W, i
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Clinical application of naloxone in treatment of acute poisoning

LIU Yang, BI Yu-lei,

HU Ying-hua,

DING Guo-hua, FENG Ke-yu

( Heilongjiang No. 2 Provincial Hospital, Haerbin 150010, China)

Abstract: Naloxone is a dihydromorphinone derivant,

a opioid receptor antagonist.

With the development of medical science,

naloxone has been more widely applied in clinical practice that far beyond the scope of the indications recommended by the drug instructions,

especially in the application of acute poisoning and critical patients. This paper will give a brief introduction on its action mechanism and

present status of the clinical application,
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thereby offer a reference of its new uses for doctors.
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