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Special column: Health effects of ambient particulate matters

RSAFRANE L MIEA RIS FHUH
IR

PRIEH, FaaEE, B0L

IERAREAHBEFR, bR 100191

DOl 10.13213/j.cnki.jeom.2021.20356

I

BNEFARELNOMERRKEZ— BREERHANERZE, KA
(PM,5) BZMOIMERFHERER. 7E PM,s MBI ERNEIF, SURHFKIER KK
EEXBEER. PM.s WEUMD BIERE. BT TNBFHEZRES, TRELMIH
LUMARBRIEER, MZ N RFEMMERE. 4548845 pm, s ZIMMES 5 FHLH,
HEENEPM, s FABED TR MERLENER, AT USRIELSMERNDA
BRI AR A B R

XA AT 5 E ; DFIE  EBTER BN kB

Advances on potential mechanisms of blood pressure increase induced by ambient fine
particulate matters XU Jialin, XU Jiayu, JIA Guang (School of Public Health, Peking University,
Beijing 100191, China)

Abstract:

As one of the most common cardiovascular diseases, hypertension is the top priority
of chronic diseases prevention and control in China. Ambient fine particulate matter (PM;s)
is a risk factor for multiple cardiovascular diseases. In reported mechanisms by which PM,s
affects blood pressure, oxidative stress and inflammation play key roles. The components of
PM,s include black carbon, organic matters, inorganic ions, and metals, and they can stimulate
different inflammatory pathways and affect blood pressure regulation in varied ways. This review
summarized the potential molecular mechanisms of PM, s affecting blood pressure, and focused
on the roles of different components of PM,; in regulating blood pressure, aiming to provide a
theoretical basis and research ideas for the prevention and treatment of hypertension induced
by air pollution.
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Table 1 Representative epidemiological studies on PM, s and hypertension
e IE] [Tigpe:ul>e et AR HRER
1996—2010 A AR AR 35303 Z BEBEM A, PM,s AL MEBMERER, PM,s SHEH110pugm”, HR=1.13 (95%CI

Fif>35%
XEBRNE. BFEH 4

20002002 Lo e et BRE O

1999—2001 EEF T HENEHR s
FRELES. % b, Bk -

200722010 perr W, mEL L ORI o

2007.1-2007.12  FEHER FHRHR RTRER

1.05~1.22)
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4 (62.34£10.0) ¥ (95%CI : 0.28~1.97) mmHg, WWZEEFHE 0.99 (95%C/ : -0.15~2.13) mmHg

62F MM EERMZE PV, RES EFF105pgm’, ODFRAFETF 7008 min” BB ERIEEFEFKE

[8]

3B_EFH2.8 (95%C : 0.15.5) mmHg 1 2.7 (95%CI : 1.2~4.3) mmHg "

12665 % f#FERL A, PM,s A 8 1l & I FE % & KU, PM,s & 3 Al 10 ug-m”, OR=1.14 (95%CI :

1.07~1.22) ™

PM,s S IMEZIS ASIZINE ¥, PM,s SN 10 ug'm”, OR=1.084 (95%CI
1.028~1.139) ™Y
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2017.472017. 128 eHE A LR I BRFEAFE F&4F 0.54 (95%CI : -1.03~-0.05) mmHg &10.22 (95%CI : -0.59~0.15) mmHg "
1.2 PMys 5EMEXRBKNSEFHR NF-kB i B& A I3 = B &8 £F 3E A F o (tumor necrosis

EPM B RMEASHD FHGIA, NIARE
SURH RIERNNBEFHLBETRILFER, M
MR RIERNEEENEDRER ™, PM,s 1
fEME RN BRI ™43 E0E R (reactive oxygen
species, ROS) ¢, ROS SIEEH AW, A MM E
NEE, SIEROALAHENL, Helim S, 51EKNHE
B, B ZEMNRASRMEAS Y PM, 520F
[B) BN 5| 2 B8 Bk N A2 AA AR R AT & ROS 18!, 44|
—&a R EE (nitric oxide synthase, NOS) . —E A
(nitric oxide, NO) EE B Z G TN SIMEET K, HH!
E[l/J\W £E 1, PAEREARBERA R T Y,
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DIFEF4ET0EE Y, SR ME RAINEEEREL, MEE
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BESRERR, BEH4LXNE 5 RKE RN MEIN
BEEREIRAMEAS EEAXE, PM,s 51ZEA
F kB (nuclear factor-kB, NF-kB) FYIFLEE L E X 2,

factor-a, TNF-a). H 77 % -1B (interleukin-1B, IL-1B) «
H 77 2 -6 (interleukin-6, IL-6) & % fh % EEAE X 4 ff
B F 89 KA 2o M, 3E BE B Ffi A RhoA/Rho B ES
(RhoA/Rho-kinase, RhoA/ROCK) 1R, — A EEUE A
BRRZARIE R 2 B R ER | L BE MR SRR,
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Eﬁlﬂfﬁﬁﬂ'mﬂ’\]ﬂ&ffﬁ", REAFHBIME >, b, PM,s 5

22 AR ERES / BUEE A -1 (mitogen-activated
protein kinase/activator protein-1, MAPK/AP-1) J@E&.
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B ENAERXERRIS FRE I 72 ) HEIR MO
EIhEE, SEIENAS.
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R, EERRNR S, MR TESEN
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PM,s FHYE B AT IE & B M. T8O M E %S,
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PM,s R IMEASHEER D 6 PM,s FHIRE
MEASHIXGERER, LHIEFKED, LFE
& I PM, s #0958 A R AT 3F & K R Bl B I B UK 48
K A Btioh Bk PR B2 48 B o 40 B Sh M5 S 8 T BN ES 1/2
(extracellular signal-regulated kinase1/2, ERK1/2)
Mp38 2 AR E W E B ES (p38 mitogen-activated
protein kinase, p38 MAPK) BY &% E& 4o ERK # p38 &
MAPK K&K 51, BI LUSE T il (S 5 90 F AP-1 F %
A F E2 #XEF 2 (nuclear factor E2-related factor 2,
Nrf2) , EIE—RFIR MR FRIA

BRTEEERE, PMs PHNEESRE MR BT LUS
SREMBIERNE, SO IMENEESREL, 8%
BRIMEAS. o Al I AZ S E ERARK
HAEZRED RNA- B ER IGFZ N A ERER ¥R E B8 1-2: 1 (long
non-coding-phosphoenolpyruvate carboxykinase 1-2:1,
Inc-PCK1-2:1) BYERIX, % AEYRAS RNA 7E A SE HD
RAIE(ER B, o U] LIEIZBUE X @R, £iF
IL-6 M1 772 -8 (interleukin-8, IL-8) B2, EIN, PM,s
FHEE R DT RE(EH AR ~E ROSNIZEHE
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%IX 5 IZ (polycyclic aromatic hydrocarbons, PAHs)
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B 1), X R AR AL ES BT LABE LE AR 2 O I B R Y
REREY™, HEZREXA @, BYETHNTRIEN
AR ER, RBET PAHs RESTEYIR EVEAE
MOS8 IL-64 IL-1B. TNF-a H1E K AR E F ), Ik
4h, IR 175 BEA RN REILR PM, s RO BEE 4%
MRS MNAR R KRB, PAHs 5T AMA 3 2IEMEX,
BESNERAPX—XBELHEE Y,

PM,s I BY — % B ¥l K 78 B (secondary organic
aerosols, SOA) 15 % M8 &% & AV OV I B XU % &
. SOA A LLBE MR B F HIE R EME A
Bt 2, SOA A LLSZ M A IE % Bl = 2 4 A8 (BEAS-2B)
M5 X E /| 1 B2 A8 % B9 755 /) RNA (microRNA,
miRNA) B A 2 ), SoAE 7] E N2, N2 5
AU BEBTTHES, Bol TENEMBEER, ATaEt/
MAENTFE, 5pM,s FHEE XM, SOARFES
IL-6. IL-8 FRMRTF Y, LI ROSFIENITELYIH
EERXE,

AGAEENYIT MEASEEER. Almeida
B RrRaw264.7 ERAMBZ T KAMENME, X
BEE/-18 F Nos2 B RIE NN, AL FHEREMNR
KRR, BEBIIHER BB R 8 7R S5 MLl &
INEES (heme oxygenase-1, HO-1) XA 2 &k 1514 1
Blo HO-1 8] LA 3& i¥ HO-1/NO. Nrf2/HO-1. HO-1- fB £
£ -CONRMERIPRAT ZE5NENIRA AR
g, SOMERBENAEERXRE,

R EFRIR, PMsHFEIB MY, L H Z PAHs T
SOA, FILUBI NI EEs, (EFER D FRX, (€
HREEXRIME RIS, MREE LIS %
TERR, 5lEO0MEINREEREL, BANEAHS.

2.3 &RZE

&2 (black carbon, BC) X#Rc&Ehix, SHENK—
BHRL PM,s BIER B4R 77, SEBF MR EZEX 5,
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RAEBES T ZIE X BENIER, B PMs PEEM
EAEHEERS B,
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F i EBURBVRERBHA, INEBFEANBEMZERIIA
B, HEME AN EE, —IXxFHRHESER AN
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%5053 (95%Cl : 0.17~0.89) mmHg #10.37 (95%C :
0.10~0.65) mmHg ™", FEL A F d R ERIFE AT HH
5 REA, FREVMRRE ZINEEALLERE
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EMEEESEEME, BEYRREYEE S
EEEHEX. BEEYMRRNNHBY S, BchE
HEALLE, ZHFTMMEIESS T BC S MEFH S48
*o SEFHRD, LuE ™ @il cs78L/6/NRRER
JHIESE BC A M—HHEI | BCEBUEMA EnE4
e, SN M EFEE 2 (C-C motif chemokine
ligand 2, CCL2) Fim, BAZHME L, NF-kBIBEEL,
M LA MA TNF-a ] IL-1B IRIAE, RAS|E
RIER N, &AM E RAINEEREL, MERFIRE,
TEASMESE, BCEL PM, s RAYEth4H S R B8,
FEAMSNEARRBET ARADELL T PM,S,
AWM BCESHEMEKRBMEASMORMRS %
NIRRT AT ENIHE PM, REMZE S ), thoh,
4 BC TR A M RBTRAEMH T PM,s0 XEHT
BC MR RE RS E RIS 4B IE AR (A,
PM,sSINT&ETTER, 15 7T FHOHE, BETERE
S, NMRHFRIAEMABARY, —ERELRET
B o,
2.4 KBMAS

PM,s B EMMEASAEERE. BV R BH
B—EA, MERZMASEESMN. ERERNLE
R, BHARIEH, PM,s FBIKAMLES (water-soluble
PM,s, WS-PM,s) Lt 3E7K A 1% 2H 43 (water-insoluble
PM,s, WIS-PM,s) TEFH = I 5 EE E 2 &ERIEA B,

WS-PM, s = E 83 {2 i# ROS LR LRI IR fZ 1A
ZRAER, 25RO MNHR L %, 7 wis-
PM, s BT AR - BURIAE B (E P BRI AR AR AR 1), 40
SRETRE LN S A AEXT MEFZ BRI, WS-PM,s
JNFMEASEEXBENEIZNER. WS-PM,s 2]
UUER TR EER MM E. WS-PM,s T &R E RS
E B apoA- I NREMKZEEREER apo-B BIEMF
WEREER, AAEERCEREEREAENE
WRARRE, LT ERHANEHENERZERZERN
U o, MBS E B S SHERANTIE, WS-PM,s
@i e E B REMRBTINE RS, B
BIEKEWMNE, RO mERKN A ER. shHI5E
IS EI T HBINEIL, Zhao H ™ KM KHARETF Ws-
PM,s B9 BALB/c /N R AREERHIR S, HEBEFIRE
RIER Mo Zhang F ¢ K T WS-PM, s T4 BALB/c /) \E]
BECIBIANMERCIS, wis-PM,s TEFMEEBRNEER
R, MElEFA TSRS 515 & IEF S A E
SUNHEENEEZENXR.

b5k, WS-PM, s IR BT LS| EEMshBXIFA I UK 48, B
BEAENE, HESMERKR1BZH, B LK
R NFMERFEE XD F LUK p38 MAPK. ERK1/2
REDFHEE XD, A LlEE Z MR EREENE

7o

3 4t

SEUTFHRAI, EBWNER. R B, 1§, BH
B0 PAHs. SOA, LAz BC, & PM,s i & IEF
EBNEERS, BMIIELMEASNIEEERIE
MEWRIEERX, B, PM,s ASIMERE—FEL/L
A BRIEANSER, MEZAHS KGR, 18
BF WIS-PM,s, WS-PM,s SMEHABHIXRENET]
(B1),

p38MAPK. ERK1/21,
S RREEAD,
* IL-6. IL-8 1
dEER
Zn\V.Crd S&EPb
Y
THIERS, : e
;%ysﬁAngn%*SE”,jfg,ﬂé %.?égféﬂﬁfgggi
B — o o
Firperti, 2 || 25 ,)_Q_L\ %f‘ . T'”Eﬂ”“@’%’
KAMEFL || BE | | [T ERAEREA
gﬁ% AR P, EEED
1
RAERD

1 PM,s PARREHS FZ MmN ER 53 FHLH
Figure 1 Proposed molecular mechanisms of PM,s components
inducing hypertension
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