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Research progress on role of C-reactive protein in health effect of PM,;s and its mechanism
ZHANG Xiao-mei, KUANG Xing-ya (Yangpu Hospital Affiliated to Tongji University, Shanghai
200090, China)

Abstract:

Air fine particulate matter (PM,s) pollution has become an important factor affecting
human health, and increasing attention has been paid to the health of multiple systems. Studies
on animals, general population, and occupational population have found that PM, significantly
affects C-reactive protein levels by mechanisms including direct pro-inflammatory effect, indirect
systemic response, and autonomic and epigenetic regulation of cytokines and inflammatory
mediators. C-reactive protein, as a key indicator in the mechanism of PM, s induced inflammatory
response, can effectively reflect the inflammatory damage of respiratory system, circulatory
system, and other systems. This paper reviewed the role of C-reactive protein in the effect of
PM, s on the health of various systems and its mechanism.
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1 PM,s5 CRP XBEXBITHYISLIEERR

EEMEBMBE CRPREBERK, BEZE
B, BRAMEMRER BN ATRR . ARER
CRP K FREFNI ¥ B /K FRIE MG, sh R
R T BENNIIEE, RPBIZMEBKIY) G CRP KT
BEEEAS ", —IX & A5 M A KB 5 KA,
PM,s BB A5 [EEE S ME KR B2 MR EM AR,
SHIMKR R 2 FEMALKRIRET, MTmsTOA4RAE™
SEER. BN, BlEMEAXREREPM, G, B
EZBEFEHILI, M7 hsCRPKFHEFAS " H
—INEFZ R, Zheng ® 2T PM, s BT 5|2/ NER AT B E4A
MEETEMRL, SHAELEFNBERRN
JEIERR, FBY CRP K FIRBRERIEEFH S

2 PM,s5 CRP XEXRIABERITIREMRR
—RABNRITRFARMIELT KBRET
TRERE CRPKFEFASHIXEL ", Green S B B
RIRE T CRP KT S5FI—FEF I PM, s KE Z BRI IE
MXRXER, PMys RESFHE 10 pg-m=, CRPZKFIE N
21% (95% CI : 6.6~37.0) o Hennig & " B 55 & B HA
RETREBRBFETNY (PM,s. PMy) 528K
FEXRZY] : PMys FH = 1 ug'm™, hsCRP Ff /& 4.53%
(95% CI : 2.76™6.33) , Hassanvand & "R A I, 48
HE 22 B8 F PMio PMasion PMyss PM,s F1 PMy 5 4K FE A
BRIMAREYINER, (BAEXXREEBTRIRIBIAN, T
PM,s =5 hsCRP X EX iR B EM TN M, ) LETETRL
MBRBEWEE RPKFENAS, HERREATESR
ENFHYISED CRP K FEHRIME S R ™,
PM,s 5 CRP IR K BB 3 e R 7EIFER WL A%, MER
A3k A\ B — L R FEIBSIRV W AT B A St R N IR IR
SRSRENEEXR. REEPMsmREERIE
REMGERGNSEAR, ARARKRNT it
X 110 B REEPM,s ;= B B G5 MR P REFEY
(hsCRP) . RIZEFT (IgA, IgG, IgM F 1gE) Fitk B 4RA
3 (cD4 T4HRE, cD8 THARE, cD4 5 cD8 TAHRfLL{E) 7k
T, R PM,s BIE NS RAEMR S R R IR S YR
T E X, Emir el aNIRE. 1. THESEH
BRL ABE, HIRABI PM, s ITEBFIIKF, AT
FILIFIERN AR, RENREHEANEE, EEHE
EEEH093mgm* NPHNYRESE _REIA LI
CRP K FF+ = W, BB —TME 3SR T A RER
B, MAMEMAES CRPEEX R MISIEEERX

K7, Freberg F1 3B AVBE BT AHITHIR
RAEM, LIEIIZREIIRNFAADARE S 3.1mgm?,
ZEAEIMNSFIREREREE, CRPIRERE LT
EPRA BT 100%, RABES LIEREEINYI=
FER LG RKIE. Shen 2 IREY T 390 B 1AL L IF T
12 ( polycyclic aromatic hydrocarbons, PAHs) F1PM,s
HNBEMUEFRTAERNBREA, 115 B TEXEMINE
BTARNRA, £ERETR | BEAFEWIFIENPM,,
FPAHs N EEBAE S FXIRA, MNEAFK1-:2
HEESXTRRAMLLIEINT 25.7 5 ; RIRIME hsCRP 7K
TARBER R ERFLEINEMmME &, BRMF
hsCRP HUIG N5 PG i & Al TheE T FEAE X,

3 CRPEPM s ARIRAZRBMMNPHNER
Rz 4%
3.1 MIRRASR

TRERREKBEERAAOEGRE LD, HP
25% 5 IR R AR FBAEX Y, PM, EHRBIEE LS
FREESZRIREMAENR, XIEES~ERF & m,
EPM,: 5L EZRE R MEELRXARNHARAPL
M, BEENLEPM,; BIRESTHMET, R
28, BHAYIEE NG ZE AN At ¢ 2RV hsCRP KR E = F X R
A 22, 7F 36 B IBMEPEEMEFTESR (chronic obstructive
pulmonary disease, COPD) $£& N HA3 FEHIPAFIFA R
&I, 2010 NI ERIE], & HFKRIREM
H 2% 8 8] BY 65.86 ug-m> T [F F) 62.63 ug-m3, NO, 7K
M 51.33 ug:m?PEE E 42.63 ug'm>, £ EBICRPIK
TP T 20.4%, SHRAES cOPD BERAKIENR
KEMIREY R B X ®, Dadvand & 29 3¢ 242 {3l
IGRISER coPD BERIFIAET LI, FMHARETS
EME2SRIE (CRP. BN E-SHFLEEZERER) A
ARBENEYIREYKFEASE X, LEHEEM/HA
E, KHPM, s BENEMA T PM,s B, &t
XIS EA G BENARIER, SSREMEGEAR
EAZEMHAZSE RLZEIE (bronchiolitis obliterans
syndrome, BOS) AEW— N EBBHREAZE, i (F
MR, BN E-6) 25 (MK CRP) KIEMIEIR
A[RES5 BOS &A%, I 5L FERBE T LB X,
A0, PM,s RES CRP VL FIMEIR R AR RN A 4
FEEX,
3.2 DNERY

ZIAFRIESR, CRP 5L E HFEHEF T O0A
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XRAEE, TESTSRDCHFEAIIRNBE S
Bx. Bl LB TR RN PM, s B
MEBRHZRENETERZ BHNERXFR %), Ostro
5 o) 7 SRL 4D X 82 R 1< 1A 52 T B9 R BE M A 3R AR R
ATHBE 10 FBMBENR, ERERKIPIEMPM,S
SLMERMRFETEZBEETEERR, PMs S
10pg'm?3, BELLHITES 1.19 (95% ¢l : 1.08~1.31),
Itbgh, R AFRIY 5| 2R B RIE Al BE = BUE MR &
EEF, Bonzini & O BAR A MR M) BB KT Sk
MESRETIE]. BIMESRY 4 A AR BT R B RBUEY
NG X, RI\TRIYIE LS5 RE 0] GE15 R
MINEE. KIFETFRIBHKH PM, s o] S EE F R D
PBERERE 2B REMM/NMOERIE N, MELEE
BRI, H5crRee BT E -6 MIBNA M MIEIASEEA
F-RIFERERFKEASEIEHEX Y, zhang F 2
MREAIKIPRET PM,s 5 CRPKEASBEXE,
HBZMRERZIFIRYIESHRERMAYS
ZMLMEEHNEELEYERR. SEMRRKHA, O
MEZERMBBOLNEXBENERER (R E. TR,
SMEMERFESE) A SHPM,s 7+ T8 CRP 5 B IEE
m, BEFIRY RSO OEFRFEHMOME
BIRSETRIE I Y, &2k, BTN REKER
Hyt crP VMR S BRIk SEHEXHIXREE,
R AN A IR BB AT BB 1R B
3.3 Hth&RES

MREI, SR5RMIKFSEEREEMN (peritoneal
dialysis, PD) 583 hsCRP 7K F£4H 3, M hsCRP K 5
PD BE ML T MK B, H—FHARRE, PM,s 7]
ESRERN, (E#HMERNEZRGEMMESTER, =&
SEERBMEMERRM ™, FENPTHYBEES TR
MR ZE AR XIS NG X, MAEF Rk ZL 2 M I & %
FHEERREAR ., BMRAEEEEAOOERR
BIZEAEE, 3FPM,s NN RN+ R, 155 2FE
BERPBRTEMAE, PM, AJRESIZAIEIMOLE
Sk, #MmERECRMmSENOERKE, HiFk
SERED, HXARBERT SKTES 2 BUHER
R Z 1B A X BX B8, Yang & B R I SF A A 5 hsCRP 7K
THEEX, 24h T PM,s 110, BRI FE A
EEZ M hsCRP IK LN 8.45%, 1R —LEIFHEZRPA CRP
KFFABSEENK. ERIET R UL XGRS &R
& RBEX Y, BT, PM,s I RARENE
—EN, T CRP EEFYIRIMH B RN,

4 CRMEBS PM,s RIEVERNE

RIERNAIBERE PM,s BREFHEXBREHFNE
TEEMZENS, FEFRUIRDWNERBINEER,
EUMEBRKFE, BRHAT PM,s EZHIAEMF
BENECFIEESERRIERNG 287 i
REW, BRYIEINT KEMBEA T, HEIGRT L
A PR H 1 iz 2 B R R A% - B R 4R AR R RHE B B B8 AN
LB RIERN s PM,s AT LU A SN EUE Janus 3
B -1/ 557 S 5% FEEF -3 (Janus kinase-1/signal
transducer and activator of tran-ions-3, JAK1/STAT3) {5
SBEIFSRERRN ™. BET PM,; [GR1ET L8
RAEFHNMERFHRE, BFESHNERHE, SER
MUK FERRAMR S, #E, RAMRERNTE
SRR REN R ERETESEERFER, WIAAZE
FHYBRBES ODMERRBRRKERZENBEEDF
M7, BE9RG, FAYIBERI UBEZIBRER. €
BRMR AR D BIERL, A LAaE R AhER 15|
BeERN, UABINTETRERREATHRE
FRIRMENR (BEANE-1B. BN E-6. BNME -8,
FHE -y, CRP. FBIFFEEAF -a. FEEHR. HA
) SRR mALARER ; M CrRPER KM REZAIX
B, PIIANRE PMos R R EERNGINEZAR
EHo

SEMRKREA, TR RIETRIMEE FHE
SIBE K AE R Mo 30, miR-146 RIEMR RS 5 R IE
AT, 8%, ERANENELDTREER (B
NE-8, A WES -2 (cyclooxygenase-2, COX-2) ]
W, R AR 52 5 miR-146a-5p B @ P& Toll 1 5
& -4 (toll-like receptors-4, TLR4) / #% A F kB (nuclear
factor-kB, NF-kB) F1TLR4/ BB IR SE A FHH X E F -6
(tumor necrosis factor receptor-associated factor-6,
TRAF6) /c-Jun EE K IHEES (c-Jun N-terminal kinase,
INK) BRINEME R E F 2 M FI AR EL = BRIt
b, PM,s BT LURL D 20 B 77 58 AN I8 42 NF-kB R ik &
A, MREDFKE, BERMBEEETFEKE
(100. 200. 400 pg-mL™) F 7 [@ B j8] (12, 24. 48h)
PM.s, &I NF-kB AKX M HAREFERRZE K
EAIBY BRI AR BB X Y, H— LR FAREA,
REL D HOBM. BEAM. RBMY) PMys X R EE

TMAE, FEERMARTESZE TRAMR DN

CRP. A7TE -8, COX-2 K FFE 7,

L, PMous I AR ABERANERRRGIIER
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RHVEZIRTY, CRPZ PM,s 512 RE R A B A E
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