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WE: BH ST RKABRY (PM, 5 ) %R R A5 F R B W40 i 37 (4 (MARCO ) JE 5] #BR /N BRUVE IR AN 31 2R 42
WfER . FiE ¥ 12 HEFA R C57BL/6 /)N R ML 43 o BF A 0 A PR 7K 21 A BT A 7 PML, S 41,12 L MARCO ™/~ Al
C57BL/6 /NN 9 MARCO ™~ #A4= 31Eb 7K 2 i MARCO ™/~ % PM,, (21, 4540 6 . $F£E %I PM, 2 fl MARCO ™/~
I PM, s 2H/ NSRRI PV, s TRBR 4 me - kg ™', TP A BEER /K 40 F MARCO ™~ #8AE SRR K 20/ BUZS T 251 TC AR
FHEIKGBRH 1AL 6 YR, UM 24 h JE A 45 2H /N RS A IOV VRV ( BALF) I SR BE IR F--o (TNF-o) | [ 2
A 2R-6 (1L-6) FLIRIGE A (LDH) K il C-J W4k F1 (CRP) \TNF-o 1 LDH 7KV 5 G55 20 2027 2 25 26 /) Bl
HAVP IR R B A K N T2 (EGFR) Kkl . &R A MA PR K 4L 5 MARCO ™~ BUA FER K 41/N il BALF
i T1-6 \TNF-o LDH 7K J2 IfilJ& H CRP  TNF-o \LDH /K H AR 2 R G253 L (10 = —0.230, —0.964 1. 263,
Ly = —0.944 —1.908, -0.392,P>0.05) , fA= ) PM, ;21 5 ¥F A= R A: PHER K 2 /N B BALF o 11-6 ' TNF-or \LDH 7K
Jz Il 5 CRP TNF-o \LDH /K- Ho A 22 G248 L (1 = —0.583, =2.130, - 1.016,2,, = —0.890, — 1. 649,
-0.885,P>0.05), MARCO "~ #I PM, , #fl /N |, BALF 1 IL-6 \ TNF-o \.LDH 7K J% Ifi1 35 i CRP .LDH /K - 25 T
MARCO ™~ A BEER KL (£ = 2.469 3.364 3.000, 1, = 2.530 .4.605,P <0.05) ,2 £ /)N TNF- K- He 4
EZRTGH¥FE X (1=1.911,P>0.05) , MARCO "~ % PM, 4 584 5 PM, s 44/ BALF tft IL-6 \ TNF-o .LDH 7K
- S I3 H CRP TNF-a0 K HL A 22 R IEGE T2 08 S (e = 1.723 1. 114 = 0.324 1. = 1.643 1.311,P >0.05) ;
MARCO ™~ % PM, 41/NGUMLSE LDH 7Kt 3% 0 TP A PM, 41 (1 =2.378,P <0.05) , Hedl8Mb#45 1w, B
AL MARCO ™~ BUAE FRER K A1/INRUIZ1 20 P ¥ oK WLk R A EGFR 23k, 1fi 7 4 5 5 MARCO ™~ %I PM, s 41/)N Bl
A1) Wk ER ML EGFR ik, H MARCO ™~ 4 PM, (41/NRUIIZL S B iR AL EGFR KF- i TRFAER PM, (4. 4548

PM, ¢ S ME BR8] 30 MARCO ™~ /N BRIV R B0 22 46 4 26 R M50, MARCO 1T REFE PM, 5 S350 /N BV HE T I A
TE¥F R GEAAE P K IEE AR,
KW KPR ; IR S5 FAFE B WA M2 14 WP RS G 3 R G 5 SAE
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Effect of fine particulate matter on respiratory and cardiovascular systems in mice with macrophage
receptor with collagenous structure gene knockout

FAN Wei, WANG Gui, AN Zhen,ZHANG Yan-ge,JIANG Jing, YAO San-qgiao, WU Wei-dong

(School of Public Health ,Xinxiang Medical University , Xinxiang 453000 , Henan Province , China)

Abstract: Objective To investigate the effect of fine particulate matter (PM, 5) on respiratory and cardiovascular
systems in mice with macrophage receptor with collagenous structure (MARCO) gene knockout. Methods Twelve wild-type
C57BL/6 mice were randomly divided into wide-type normal saline group and wild-type PM, 5 group, with 6 mice in each
group. Twelve MACRO ™~ C57BL/6 mice were randomly divided into MARCO ™~ normal saline group and MARCO ™"~ PM, ,
group , with 6 mice in each group. The mice in the wild-type PM, ; group and MARCO ~~ PM, , group were treated with PM, ,
suspension (4 mg - kg™') by intratracheal instillation , while the mice in the wide-type normal saline group and MARCO ™~
normal saline group were treated with equal volume of normal saline by intratracheal instillation, once every other day for six

times. The levels of tumor necrosis factor-o( TNF-a) , interleukin-6 (1L.-6) ,lactate dehydrogenase (LDH) in bronchoalveolar
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lavage fluid( BALF) and the levels of serum C-reactive protein ( CRP) ,TNF-oi, LDH were detected at 24 hours after the last
infusion. The expression of phosphorylated epidermal growth factor receptor (EGFR) in lung tissues of mice in each group was
determined by immunohistochemistry. Results There was no significant difference in the levels of 1L-6, TNF-o, LDH in BALF
and the levels of CRP,TNF-o,LDH in serum between the wild-type normal saline group and MARCO ™~ normal saline group
(tgarr = —0.230, -0.964,1.263;5¢,,,.,, = —0.944, —1.908, -0.392;P >0.05). There was no significant difference in the
levels of IL-6 ,TNF-o., LDH in BALF and the levels of CRP,TNF-o, LDH in serum between wide-type normal saline group and
wild-type PM, 5 group (tp, = —0.583, —2.130, -1.016;¢,.,, = —0.890, - 1.649, —0.885;P >0.05). The levels of
IL-6,TNF-o.,LDH in BALF and the levels of CRP,LDH in serum of mice in the MARCO "~ PM, 5 group were significantly
higher than those in the MARCO ™~ normal saline group (g, =2.469,3.364,3.000;¢_,,. =2.530,4.605;P <0.05).
There was no significant difference in the level of serum TNF-a between the MARCO ™'~ PM,  group and MARCO ™~ normal
saline group (¢t =1.911,P >0.05). There was no significant difference in the levels of 1L-6, TNF-or, LDH in BALF and the
levels of CRP, TNF-q in serum between the MARCO ™'~ PM, ; group and wild-type PM, s group (t,,, =1.723,1. 114,
-0.32451,,, =1.643,1.311;P >0.05). The level of serum LDH of mice in the MARCO ™'~ PM, 5 group was significantly
higher than that in the wild-type PM, 5 group (¢ =2.378,P <0.05). The immunohistochemical results showed that there was
no the expression of phosphorylated EGFR in lung tissues of mice in the wide-type normal saline group and MARCO ™~ normal
saline group,while the expression of phosphorylated EGFR was observed in lung tissues of mice in the wild type PM, 5 group
and MARCO ™~ PM, , group,and the expression of phosphorylated EGFR in lung tissues of mice in the MARCO ™"~ PM, ,
group was higher than that in the wild type PM, s group. Conclusion The inflammatory reaction of respiratory and
cardiovascular systems caused by PM, 5 acute exposure in MARCO ™'~ mice is more serious than that in wild type mice.

MARCO may play an important role in the acute inflammatory reaction of respiratory and cardiovascular systems of mice caused

by PM, ;.
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it 18 ~30 g, By H1 B & 5 2% e e e 5 X 3 1 5
RN . 12 HEFAER CS7BL/6 /)N BB
BILY Ry B A 70 A B K 2 R AR R PM, (4,12 ]
MARCO ~/~ % C57BL/6 /)NE B M4 7 MARCO ™/~
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1.2 FERXFEMNFE C-Jx i H (C-reactive
protein, CRP) | TNF-o , IL-6 JiffF 42 92 W Fff 18 5 12X 75
SORNAEEZEY TRARS A, FLER I & b
(lactate dehydrogenase , LDH ) 57| &1 ( B 22 @l A= 4
TAEWEFEHT) ,EGFR HipfA (£ DAKO A7) , #EMR
b 2% ph K ( phosphate buffer saline, PBS) (b 5T & 3k
FERHEABRA R, SR (B2 E A FRA
#] ) ; Tisch Environmental TE-6070 PM, , K i & K
i (£ [E Tisch 24 W] ) , Christ B35 V% VR TR AL (75 ]
Christ 22 7)) , # P BV VR AL ORI AR ST A A BR 2
A]) ,ICP/MS & ¥ (i B R 48 (18 Thermo 73
A]) ,OHAUS Wt 7K1 [ B {As () A IRA
Al ] GORE B W A AR B U R RO L (1
Eppendorf 23 7] ), JW-1042R A% 53 72 75 B UL (2634
B AR A A BRAT]) |, 5 @ (e 17 HAR DL ZRAY
aril A R A g (AL 5tE Hris A A
FRITEAF]) AR TH IR 4R G i (35T AN T
IRH R A PR F]) |, Enspire 2245 S iALAR I (55
Perkin Elmer A 5]) o

1.3 PM,. BEBRMEE 2017 4 11 A % 2018
1 A, K3 E Tisch Environmental TE-6070 PM,
Ui RAE AR PM, 5, SR 1 5 ) [ 0 A SR 4
PiOAET X o SRAEIEE R B LT AEUR I, RAF 25 R
J5 TG TEACE 2 U8 sk S0 75 e 4 C kKA IR AR,
FHRPRAIEIEFE BT AL 2 om x 3 em J7 Fri A ALK,
P 20 min, $ 3 U0 VRIBEK 28 HLAS Y VR TR FE I
4 PM, B3R, —20 CORAE. (AT A A= B R /K TiC
A LR 11 PM, TR AR, B ARG TR S &
1.4 FHPMRGEANX RABAXTEFHEE
PR/ KN BT 20Tk BRI T 1A TR
BHMEGLE /NS AN Bl P TR0 R A SRR R B
SRIGRE /N BT T B T 30 b, B 71 5 3k
LRSS s KRR 2218 T L A4d AN D h 2 A R
TG AR, HF A 71 PM, s 410 MARCO ™~ %1 PM, 4
AN 4 mg - kg IOR R AU INTEA 2 g - L7
PM, s TRV, B A 20 A R /K 28 1 MARCO ™~ B
FRER K /N BR 25 T SE R BT B AR BER K AT B
10 s, BCR /N, P T 0 0 58 58, W 21 B il
PRI PR T T L B T, 3 6 Y.

1.5 FANRIMFH TNF-o,CRP.LDH kX5 E
Fifi 81 %€ % % ( bronchoalveolar lavage fluid, BALF)
A IL-6 , TNF-o,LDH 7K E 4 £ 41/ R IRA

BTHTE 24 h 5, 4% 1.2 mg - kg™ 70 ik I I I A
200 g - L™ SRR AT RRIE, 2 /R, 208
FEhPKEUM, T 4 CH#E 30 min,3 000 r - min "' B
L 20 min , WCHE LT 3 BRI 58 B, 25 FLAT DG -, 4
0.5 mL A=3ER KA HE AT 1 min [ AE R K
[, &S T 3 U, IitdE BALF,4 °C 1 500 r » min ™'
B0 20 min, R FIE W . SR FH B A g5 W
K 1 375 TNF-o ,CRP /K- K2 BALF 1 1L-6 ' TNF-o
IR, SR SO 325 0+ 1L 3 & BALF H LDH /K-,
PRAE 4% BRSP4 T

1.6 P& H R EK /IR BhE R P REER L
EGFR Ri& & /N R G REVE A il , A= 2
ERAK PP e T, G AT A 2UR AR 2
4% HpE T EE R [ 24 h, A A D . A Y]
J B 2K PRI DU B G sl A TH B
PBS Pk 3 WK, BRIK S min; (RTS8 3% 3o E AL S
WPEY 3 K, BEIR S min; KB40 48 3% 4 135 2K
HZE ] 30 ming i hn—41,4 CHEHE 7%, PBS
PRV 3 U, BRI S ming J 1 =Pt , EIEIFEF 50 min;
PBS ¥k ¥ 3 W, B S ming & Bk R O K
( diaminobenzidine , DAB) g 505341, B K k&
1R RARKE R Y 3 min, H R K vk, (KB40 4L
19 £81R L3 ACERD , B SR K gk, 20K I, 7K
e s V1R K& B, PR I B e, SR AR
IRARE W 20 M A% G Ry o €5, i 2 2 i 2 Ak EGFR
2 DAB i J5 BHYE SR E AR (A,

1.7 Seit=#4absE WA SPSS 19. 0 ik AT 4i 1t
ORI, TR ORI + ARifE2E (x 2 5) FOR 4[]
R T ¢ K636, P <0.05 N2 A G471 X,

2 #R

2.1 4 /R BALF & IL-6 ., TNF-o % LDH 7k
bbg iR W F 1, WARMAEMEKAS
MARCO ™~ il A= Rk 41 /)N Bl BALF o 1L-6  TNF-at .
LDH KPR g it 2= B X (1 = -0.230,
-0.964 1.263,P >0.05), WA % PM, 4 2 /N B
BALF 1 IL-6 \TNF-o 1 LDH 7K 3F- 55 B £ 78 2 3 £
KAWBAR LA, BEES TG E XL (1 =
-0.583,-2.130, -1.016,P >0.05) , MARCO /'~
7 PM, 21 /N BALF 1 IL-6 'TNF-o 1 LDH 7K - i
T MARCO ™~ RUAFIER K4, 22 A ST &
X (t = 2.469,3.364, 3. 000, P < 0. 05),
MARCO ™~ #1 PM, , 2 /N i, BALF rf1 IL-6 ' TNF-o /I
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LDH 7K~ 58 A7 PM, S 2/ R L 22 SRS 12
%1 44/ E BALF th IL-6 TNF-o % LDH 7K T LL 5

BN (r=1.723.1.114. -0.324,P >0.05) ,

Tab.1 Comparison of the levels of IL-6, TNF-o and LDH in BALF of mice in the four groups (xxs)
207 n IL-6/(ng - L7") TNF-o/(ng - L71) LDH/(U - L")

QA EpIUA EpLIIEANY) & 6 3.256 +2.109 1 014.936 +268.519 38.551 +31.658

HPA: T PM, 41 6 4,367 +3.358 1 661.281 +557. 164 67.826 +48.182

MARCO =/~ #UE bk 46 6 3.524 +1.597 1137.548 +137.344 15.768 £9.512
MARCO ™~ 7 PM, s# 6 7.984 +4.953° 2 051.062 +650.919* 58.667 +36.916"

7 : 5 MARCO ™/~ A #iEh K 4H /N L EE* P < 0. 05,

2.2 4 A/NRIM7E CRP.TNF-o.LDH 7K 3 Lk 85

SERLLE 2, BpAR RIA PEER /K40 5 MARCO ™~ Al A=
FHER K ZH/NEUIML TG CRP TNF-o £ LDH /K- H 45 2%
BTG E L (1= —0.944 , —1.908, - 0. 392,
P>0.05), ¥4 % PM, , 41 /)N B %G CRP, TNF-o
Fil LDH 7K - 34 55 A 100 A pER /K 2 A (22 576
GiitkE L (1= -0.890, —1.649, —0.885,P >
0.05) , MARCO "~ #I PM, , 2 /)N Rl IfL 7 CRP,LDH

TKOF- 88325 5 T MARCO ™~ B A= SR K 20, 22 5 A ¢
%2 4 4/NRIME CRP, TNF-o, LDH 7k LL 55

Tab.2 Comparison of the levels of serum CRP,TNF-a and LDH of mice in the four groups

2 X (1= 2.530.4.605,P <0.05) ; MARCO '~
I PM, 5 41 5 MARCO ™~ 70 A 3 46 7K 41 /) Bl it 375
TNF-o /K LA 22 S e it 3 L (1 = 1. 911, P >
0.05), MARCO ™/~ %I PM, , 41 5 ¥F 4= %1 PM, {41 /)h
FRUMLIE ' CRP Al TNF-o 7K F LR 22 R B4 T2
M (t=1.643.1.311,P >0.05), MARCO '~ %I
PM, b 41 /N BRI LDH 7K - & 35 & T 0 4 7
PM, (2, 2R A G E L (1=2.378,P <0.05) ,

(xxs)

2157 n CRP/(pg - L71) TNF-o/(ng - L) LDH/(U - L")

g A 0 A R K 2 6 649.362 +554.200 1 100. 695 +102. 179 1 695.906 +258.239
A7 PM, 5 40 6 1 061.124 +752.832 1278.316 +204.717 1 956.725 +536. 525
MARCO =/~ 7 A= £k 7k 411 6 914.277 +343.463 1214.364 +85.777 1751.462 +192.495
MARCO =~ %I PM, 521 6 1 664.401 =639. 806° 1 499.927 +376.253 2 677.193 £413. 748

V15 MARCO ™~ B FRER K41/ LA P <0.05 5 5077 PM, s 41LLE P <0.05,

2.3 4 APRATAEL FBEERL EGFR IRiE 45
FULE 1, B4 RIS MARCO ™~ #U £E R /K 2H 71N Bl
JiliZH 25 v 2 oK UL W B2 fk EGFR 33k, 1 B A 7Y A0
MARCO ™~ 7 PM,, s 41 /]y Bl 2 2 v 24 ] L B £k
EGFR 23k, H MARCO ™/~ # PM, , 21 /)™ BU B 2 1k
EGFR 7K-15 FEFAET PM, (4,

AU A A2 TR UK 415 B MARCO =7~ B 2R B Eh K 415 C. B 2 )
PM, s4H;D:MARCO =/~ %I PM, s 4,

1 4 ANREGALPHE K EGFR £IAER (REAR
FEReE, x400)

Fig.1 Expression of phosphorylated EGFR in lung tissues

of mice in the four groups( immunohistochemistry, x 400)

3 g

235 e R PM, X A f B 1 1 2 B 57
B3 KT, PM, BN AR R 0 o 5 e
LS Ao R AR T 5 | 22 o O I, 22 55 0, 4
T2 o i ) S5 AL 9 T, WA T 0L 2R 3
fa O AT A ], PM, | S0 4 BR
FGBIG I R SRR A R AR 6T A
SE PM, 57 | R W 06 PR 28 Se 45405 1) T Lk 2
— T HBIIGA N BLARAZ B PM,, IS , 4 2
i 5 4 % 46 R T RV RH B R £ 4 Sy K O
Y ) P 5 0 P Gk 4 40 L PR
JRREDR T T 5| A 202 T i v 4 A i
551 BB TENLI S RE R 8 5 B 3 B )
3 A S B Bl B2 JALAVA %6 B gy 0
PM, s 1] LS80/ BUE W40 i3 01 F R , 17 TNF-u 19
S K BB TR e B BT T . A DRI
R AT S B B W 40 0 g R A 7 W ) i
W DL I, PM, s IO 5 e 4 75
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Pk S REA B WS TERY 0

AT R MARCO BEPR 1)/ BORR TR
Wi 241 L 25 T J0RE 4 U1 32 4 MARCO 72 PM,, 5 2t
FEE A, & B MARCO ™~ /N R X PM,
SRR A BN N 7y i IL-6 \ TNF-o 7E
PR S S T EAE T, A ARAE S SR ik
AR AR R, AN AT A B 422 I Wi SR 40 A 2
WA LA 25 5 Z R A M R 72 50 = pLIA R
KET AR BE ST & B, B R R IR oK S
MARCO ™"~ S A= 3R K 40 /N Bl BALF o1 IL-6 \ TNF-«
TP LU 25 S T Ge 127 7 505 BPAE AL PM, S 21/ R
BALF H1 IL-6 | TNF-o 7K -5 W AR AU AR AR K 2 FL A
A BT, (022 57 BG4 5 3 i MARCO ™~ 7l
PM, 41/ Bl BALF o IL-6 , TNF-o /K i 2 55 F
MARCO ™~ B/ R K 4. 45 348K, PM, 5 St 2
#En[ 5] MARCO ™"~ /N UPE IR 22 48 R ME45L473

LDH J2& S5 g 1) 8 1 2000 i B S A 46 A, A
A ZMNEE RSz 7 AR S R
7R, MARCO ™~ A 3 £ 7K 41 55 7 A 700 A b K 4
/NEUBALF J2 M3 LDH /K- L8 25 F ¥ LGt 2
B TEF SR & PM, s 2585 5, B A2 0 PM, (21 5 B
AR IR K /N B BALF S 03 LDH 7K P s
RG24 5 X, M MARCO ™~ B PM, s 41 /N )
BALF J [fiL {5 LDH 7K-F & 3 = T MARCO ™"~ Rl /£
FHER /K4, H MARCO ™~ &I PM, s #H /)N L IfL 3% LDH
IOV 2 TR AE A PM, 21 i 2 R PR, PM,
LSRR N MARCO ™~ % /N BRUE IR 28 45 % 0 155
RGN AR A A AN BRI

CRP JEHLIAZ BRGS0 40 S B 5 43 il
) — b 2V AR BN B 1T, 2 S BT A 98 R 0 1Y
R . —WOET PM, R FE 0 AL I R
GBS BF R K IR, Z& 85 T PM, 5 J5 5 B0
CRP /K- ThE ™ o BTSSR SR, B R R
FER 7K 4 5 MARCO ™~ U Ak 3 h K 20 /)N B Ifn
CRP K- b 22 S5 o4 it 2 5 X PM, s 2ot 2 8%
J& B AR PM, 41/ BRUALTE CRP ZKSF- 4 85 A A AR
HER KA A&, H2E S LG5I % 5
MARCO ™~ 7 PM, s 4155 ¥ A= B PM, 5 41 /)N B IfiL 35
CRP /K- b4 22 G40 31738 3 i MARCO ™~ 71
PM, 20/ EUALTE CRP /K% MARCO ™~ A B &
KA/ 2 TR, 3878 PM, s 2R 8 n] DL g1
MARCO ™"~ B /N BR77 Az 0 I 2R 48 AR AE S o

EGFR {1 — it EL A7 A 16 19 42 B SR A: 14 1 25
B 1, 55 R R D 2 A S e A A
FIPY, BFFCIESE, ECFR 55l 82 5k S k4
ISP R G R R AR PM, B ] E 4
S (A BEE EGFR {55 14 950 %%, ff EGFR BERR1L,
L, Bk EGFR 2235 /K 7 Tt 5 AT AR S 45 b
B AR (AR R itk — 25 # i MARCO 7E
PM,, , BV 28 45 22 S0 T FE FL ML L, AR R 5
W TR U EGFR BRR ALK T, 455 R L, R 24
PM, , 5455 119 B 4 780 55 MARCO ™~ B/ Rt £ 41
ok LB R IL EGFR ik, 1 PM, 2 PE 5207 5 B2
7 MARCO ™~ /[N B 211 250 o 43 0 B i R A
EGFR ik, F MARCO ™~ %0/[N U 5 2 70/ A
G TR L EGFR 2535 T I B A< F 9 45 5L 42
78, MARCO A §82 5 PM, 5ifs S0 il 41 41 EGFR #f
WAk, R TS PR R G AR , 1k — 48 B — b 3
F T MARCO ™~ %0/ [t PM, ; 2k 5 5% % i
S,

L5 1T , 18 32 1) 90 B PO, PM, , 2k %
S MARCO ™~ /N BV I 2 7 7 28 5 46 MR
OB /N, MARCO A BE7E PM,, , S8/
LA PRI I B BT 2 40 40 T R A B SR A, S
AP F 5 S0

SE K.

[1] ZHOU M,HE G,FAN M, et al. Smog episodes, fine particulate
pollution and mortality in China[ J1. Environ Res,2015,136:396-
404,

[2] LUF,XUD,CHENG Y et al. Systematic review and meta-analysis
of the adverse health effects of ambient PM, 5 and PM,, pollution
in the Chinese population[ J]. Environ Res,2015,136:196-204.

(3] REBL,ZHEE, WREk, 5. PM, 5 % fili o 5 15 240 i 20 e 52 W 14 1F 52
VR 1) BB 5 2 k2013 ,30(12) : 1128-1130.

[4] GILBERTI R M,KNECHT D A. Macrophages phagocytose
nonopsonized silica particles using a unique microtubule-
dependent pathway| J]. Mol Biol Cell 2015 ,26(3) :518-529.

[5] NOVAKOWSKI K E,HUYNH A,HAN S J,et al. A naturally
oceurring transeript variant of MARCO reveals the srer domain is
critical for function [ J]. Immunol Cell Biol,2016,94 (7) :646-
655.

(6] SOUKUP J M,BECKER S. Human alveolar macrophage responses
to air pollution particulates are associated with insoluble
components of coarse material , including particulate endotoxin[ J].
Toxicol Appl Pharmacol ,2001,171(1) :20-26.

[7] POZZI R,BERARDIS B D,PAOLETTI L, et al. Inflammatory



- 12 -

G Bl

http : //www. xxyxyxb. com

2019 4E 4536 &

[10]

[11]

[12]

[13]

[14]

[17]

[18]

[19]

[21]

mediators induced by coarse (PM, 5_,,) and fine (PM, 5) urban
air particles in RAW 264.7 cells[ J]. Toxicology,2003,183(1/2/
3):243-254.
BECKER S,SOUKUP J M,SIOUTAS C, et al. Response of human
alveolar macrophages to ultrafine, fine, and coarse urban air
pollution particles[ J]. Exp Lung Res,2003,29(1) :29-44.
SR A B, SR B3, S48, PMG, s X /N RO 22 1488 10 19 i
WMot [J]. BATFSE,2004,33(3) :264-266.
YAN Z,JIN Y,AN Z, et al. Inflammatory cell signaling following
exposures to particulate matter and ozone [ J ]. Biochim Biophys
Acta ,2016,1860(12) :2826-2834.
ARREDOUANI M S,YANG Z,IMRICH A ,et al. The macrophage
scavenger receptor SR-AI/II  and lung defense against
pneumococci and particles[ J]. Am J Respir Cell Mol Biol ,2012,
35(4) :474478.
JR H R,THAKUR S A,MAYFAIR J K, et al. MARCO mediates
silica uptake and toxicity in alveolar macrophages from C57BL/6
mice[ J]. J Biol Chem,2006,281(45) :34218-34226.
TORTKGRIAR, 55, 55 AR VBRI A s [T]. 98
MR (AR ,2015,50(1) :75-78.
JIN Y, WU W,ZHANG W, et al. Involvement of EGF receptor
signaling and NLRP12 inflammasome in fine particulate matter -
induced lung inflammation in mice[ J]. Environ Toxicol ,2017 ,32
(4):1121-1134.
RNz, KA FE TRV, 55 BRE P ANURIY) PM, s %I IR 3R 58
HIPEFIBLHI [T ]. 87 & BE2f e 4, 2017 ,34(3) :163-165.
P 25, PRI 2, A5 R EBORLY) PML, s X0 I 5 0
PEYLR BT[] B & PR B i, 2018,35( 7)
551-553.
LI G,XUE M,ZENG Q,et al. Association between fine ambient
particulate matter and daily total mortality : an analysis from 160
communities of China [ J]. Sei Total Environ,2017,599; 108-
113.
YORIFUJI T,KASHIMA S,DOI H. Acute exposure to fine and
coarse particulate matter and infant mortality in Tokyo, Japan
(2002-2013) [ J]. Sci Total Environt,2016,551 :66-72.
POPE C A. Epidemiology of fine particulate air pollution and
human health: biologic mechanisms and who's at risk [ J].
Environ Health Perspect ,2000,108 (Suppl 4) :713-723.
SIBILLE Y,REYNOLDS H Y. Macrophages and polymorphonuclear
neutrophils in lung defense and injury[ J]. Am Rev Respir Dis,
1990,141(2) :471-501.
GHIO A J,KENNEDY T P,SCHAPIRA R M, et al. Hypothesis : is
lung disease after silicate inhalation caused by oxidant generation

[7]. Lancet,1990 336 (8721) :967-969.

[22]

[24]

[25]

[27]

(28]

[29]

[31]

ISHII H, FUJII T, HOGG J C, et al. Contribution of IL-1@ and
TNF-a to the initiation of the peripheral lung response to
atmospheric particulates ( PM, ) [ J]. Am J Physiol Lung Cell
Mol Physiol ,2004,287 (1) :L176-L183.

JALAVA P I, SALONEN R O, PENNANEN A S, et al.
Heterogeneities in inflammatory and cytotoxic responses of RAW
264.7 macrophage cell line to urban air coarse, fine,and ultrafine
particles from six European sampling campaigns [ J ]. Inhal
Toxicol ,2007,19(3) :213-225.

HUANG N H, WANG Q,XU D Q, et al. Inmunological effect of
PM, 5 on cytokine production in female Wistar rats[ J]. Biomed
Environ Sei,2008,21(1) :63-68.

MIYATA R,VAN EEDEN S F. The innate and adaptive immune
response induced by alveolar macrophages exposed to ambient
particulate matter [ J]. Toxicol Appl Pharmacol,2011,257(2) .
209-226.

LI R, KOU X, XIE L, et al. Effects of ambient PM, 5 on
pathological injury, inflammation, oxidative stress, metabolic
enzyme activity ,and expression of c-fos and c-jun in lungs of rats
[ J]. Environ Sci Pollut Res Int,2015,22(24) :1-10.
SHVEDOVA A A KISIN E,MURRAY A R,et al. Inhalation vs.
aspiration of single-walled carbon nanotubes in C57BL/6 mice:
inflammation , fibrosis , oxidative stress,and mutagenesis[ J]. Am J
Physiol Lung Cell Mol Physiol ,2008,295(4) :1.552-1.565.
BACKES J M,HOWARD P A ,MORIARTY P M. Role of C-reactive
protein in cardiovascular disease [ J ]. Rev Colomb De Cardio,
2011,18(5) :273-278.

RD P C,HANSEN M L,LONG R W, et al. Ambient particulate
air pollution, heart rate variability, and blood markers of
inflammation in a panel of elderly subjects[ J]. Environ Health
Perspect ,2004 ,112(3) :339-345.

HACKEL P 0,ZWICK E,PRENZEL N, et al. Epidermal growth
factor receptors: critical mediators of multiple receptor pathways
[J]. Curr Opin Cell Biol ,1999,11(2) :184-189.

OVREVIK J, REFSNES M, TOTLANDSDAL A 1, et al. TACE/
TGF-a/EGFR regulates CXCL8 in bronchial epithelial cells
exposed to particulate matter components| J |. Eur Respir J,2011,
38(5):1189-1199.

WU W,SAMET J M, GHIO A J, et al. Activation of the EGF
receptor signaling pathway in airway epithelial cells exposed to
Utah Valley PM[J]. Am J Physiol Lung Cell Mol Physiol ,2001,
281(2) .1483-1489.

(AX4iE - FHA HXHEHEB)



