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FETONR R CHE (WRRFICGE, TR ANECHE. &0, BZH.)
Title: Effects of different concentration PM2.5 on heart tissue and function.

Abstract

Objective: To study the effects of PM2.5 on the cardiovascular system, and analysis
the mechanism of the effection. Methods: The atmospheric PM2.5 was collected by a
PM2.5 sampler. 40 wistar rats were randomly divided into four groups: control group,
low concentration PM2.5 group (1.0mg/ rat), medium concentration PM2.5 group (3.0
mg/ rat),high concentration PM2.5 group (8.0 mg/ rat). Rat heart tissue were observed
by HE staining, the ¢cTnT level of sera and IL-6, TNF-a expression levels of
myocardium were analysed. Results: The edema and morphologic abnormality of
myocardium were found after the rats were exposured to PM2.5. Compared with the
control group, the expression of cTnT, IL-6, TNF-a in PM2.5 exposure groups were
higher, the IL-6, TNF-o expression levels were positive correlation with PM2.5
concebtration. Conclusion: Pm2.5 injury the cardiovascular throughout the
inflammatory reaction.

[key words]: PM2.5, inflammatory factor, cardiovascular injury biomarker
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1.3.1 PM2.5 REEMALE  FIFHPM2. 5 REEQCREE2016 41 H~ 2 AKX
PM2.5, E5Hi5m LA100 L/min ViEIELLREAE T YIS 4EIENE -, BYRilen’ K/
f/NEe, BT RE /Kb A E20min, EES K, THF5000 vEiER Y. 6 |2
idUE, BREVEEAYEIEN . KB T4°C, 12000 r /min, E5.020min,
W T EITIER, BEEAETE, T-20C BOGLRAE. PM2. 5YLEERT, FIH A1
7K ( normal saline, NS) 4PM2.5 g, #AIR15 min, {HERIES]
1.3.2

PM2.5 HeBE  IEMNPEMETRE, 4 ARBEEPEZ AR AR R KRR H
AEFRGFE : CBERREE B, 8IS SRS TSI H T REPM2. 5 &3 (0. 25 ml)
Jef, [IBB48 h, ELLYLTE3 WK IEH X IRA L BERBER R, 45 T 52l 0 i AR 21
KA XO0. 25 ml.

1.3.3 RECOIFHLIFEMMER K S 2H K RUREE S BT,  10%4E /- 2k [
SE, CWIUBOK. B, AEEEE, U1, HEG, JedE gL,

1.3.4 DIHZS K iSRS L fabrillE  RKPM2. 5 #F&48h J&, MEIEE
SPKESEE (5%, 0. 6mL /kg) ASEKRER, SZRIFBCOIEIFARE, %M1 9 4
R ER KR FH A1 3% 28 AE VKA ol S R 10%ZH 2R 273, 4°C 3 000 r /min 250220
min, B EIEWARER2 &, RET— 80°C, il TMEAALI KA ANK
—6 (IL-6) MR IRSEE Fa (INF-a ) o 7 BREF 3k, MG F 3 koK iR 145
mL, MARA4 C, 3 000r/min  E5.010 min, B i, BT — 20 C UKAHF
TRAE, AR, SR S BRI cTT . EL A ™ % 42 MR 7R o T W T R 1
14 GuitEhb s SEIOEUR DI B EhriEZE (x £ ) FoR. BT8R R A SPSS
20. 0 BRAFQHEAT AT R BT M AR T U7 ZE 50 WT s 2 AFEARIRLECR F R 2 7
ZEMT, PILLE LR TR REA tAR 56 . P<O. 05 02 e Giit 2478 o
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LY R PRSI, ARG 5E (& 2b,2C,2d)

K1 KRGO ZU(HE Jeth, X 40)
alEF AL  b:PM25RIREH; C:PM2.5 HIREH; d: PM2.5 mikEAH

2.3 AN[FEE PM2. 5 5% Wistar RKEMIEVESEE T (cTnT) AR IS
EAT (cTnT) 20N GRS EY . KR PM2.5 Qe )5, & 4 el e dl
REMIEIESEE T (cTnT) AP EETXEA, HES PM25 KEKF£IE
FIE, PM2.5 mikEALONINESE A T R & T IR BRI E PM2.5 4,
WEFRIKE PM2.5 HEGE T 2=2 7. SRIENE L.

® 1 AFEWKEEPM2. 5 %) Wistar KECOUUWESEBE T (cTnT) KF KI5

S N(R) cTnT (ng/L)

IEH R 2 10 0.15+0.08
PM2.5 IR B 20 10 1.21+0.18*
PM2.5 HRk FE 2 10 1.48+0.26*

PM2.5 Sk 2. 10 2.14+0.23*#
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* 5IEEXNRALLLE, P<0.01;#15 PM2.5 1%, FRkEEALLLEL, P<0.01.
2.4 ANFEREPM2. 5XfWistar KECHZHLSHINF-a « IL-6 RIEHIHHE
F I 51 2 AR AE VK Fofg O UL 2 1 0% ZH A 50 9% o S YRR 2H O JULZH 21
IL-6.  TNF-af )& KL IR R B BT, H5PM25IREEK ARG, B
REE IR K2,

#£2: PM2. S5XfWistar KECONHZRA P RERFINF-a « IL-6 FiAKIFmH

garih N(R) TNF-a (pg/mL) IL-6 (pg/mL)
1EHR IR 10 206.71+19.72 85.16+12.42
PM2.5 fIGH B2 2 10 254.62+20.12* 108.68+20.58*
PM2.5 FRf 4 10 298.09+31.28* A 132.72+22.14* A\
PM2.5 itk L4 10 346.28+35.17*A\#  148.21+25.68*A\#

*. HIEHE TR LS, P<0.01; A :5PM2. SR A L, P<0.05; #:5PM2.5
i, PR LR, P<0.01.

3 Wik

WEZEHE R H S E, MG T ASTHEE, e N e s TR
B BN FER P2, 5, HEREZD, G MIFRRnESR,
IRAF, A5R2EEMEH. PM2. 52 FH % 5 RS B hr.

RAPM2. 5 BAEACH &, BEEFAT I B AP R T A, AT 2
W B i, PURR T IR, T 3gE i PR s 3k NAE PR R e, B L i 1
T RS PM2. 55X O MUV SE IR BILE A 1, (H R SIS RIBT 7T,
FIRESI RSO IS A R R 00, SR RAEAMRIRIE, RAER 5300, B R4
WG VEIRE, RABFEONTGILE ) K IhEE ", AIIEX — %, BATEM 7O
WVHZR R A K INF-a « IL-6, FFRill 7O bR £ e TnT, G A 2
PM2. 5335 4o JIFE 4% 2 Jso S A O FTLZHH L PR 52 o

INF-a . IL-6 #52& iz Egip . HARAISE W iR 7, 2
NG IIER P EEA R . INF-a 2 AEPEEE BT, HFRETATTIL-6
SGH TR AORE N TR, SRR . IL-6 2 S ROE ORI 3 bR &

N



Z—, Wt — M2 IR A E R A DhRe A R 1, B TS e b
% B EHUR JORE RS AU ©H . BIFFCIREA, PM2. SO LA AR 2 RE A
T, SIEAGERE. INFR2 WFRAIRATLLE R, PM2. 5K, . mIREAHS
IEH IR LS, QR KRTINF-a « 1L-6 RIEK P THE, Z356%5
TR (P < 0. 05) , HEBEHPM2. SIREMMN, REERS, KR
JLZH ZAR] 77 A 58 M TR OR N o

ORI S, B s B RRE M, (F AR i Ko TR
XL TR R A DA ibs £, WUESE AT (FR K —FibrEd,
CAAELE T LA, CURFER BN, O AR A5 B R 5 (K2 i b o
AT S5 A RPM2. 5] 51 o VA5 07, e TnTHG N, M9 w5 PM2. 5k
SRR

REFFEHEN, PM2. 5] RE SO MU R G A MR T RIA M, oL 2™
AR PRI, T ECO B R A AN T e S BT, BRI REE S5 PM2. SRk
FHZR o B TR [ A ORI T PM2. BAN [F]3A FEE X O JUT 28 M DT 552 W) % o I T i
SOME, IR E B HIPM2. BRI RS K R AR 710, A2 WA RO i D)
RER) BRI, AT FRAL T N 5E Ko SORE B S e T i I\ D & PM2. 55
AR R Lo LA 22— o {EL R TG PM2. 53 M A i 40 5 43 1
WU 7 A AR 2 A R, SPM2. X AL A G s 4 A K% e 2 T e P s i 475 75 ik — 25
IRNWIFIE o AR UCHIE R FH 8 3 S 60 A A 00 2 P 0 R 1 PM2. SERORE A0 O )
KRR, AT 0RO, TR 2R ORI A it ih B4R A7)

EE ST



T 5% SRS
SR -

1. HpERE, JrEi, WU, % PM2.55 AREEREFFABUR [3] . KR, 2012,
23(9):803 — 805.

2. Rivero DHRF, Sassak Ci, Lorenzi-Filho G,et al. PM2.5 induces acute electrocardiographic
alterations in healthy rats[J]. Environmental Research .2005,99: 262 - 266.

3. Wiseman CLS, Zereini F. Characterizing metal(loid) solubility in airborne PM10, PM2.5 and
PML1 in Frankfurt, Germany using simulated lung fluids. Atmospheric Environment [J].
2014 ,89 :282-289.

4. MatéT, Guaita R, Pichiule M, et al. Short-term effect of fine particulate matter (PM2.5) on
daily mortality due to diseases of the circulatory system in Madrid (Spain)[J]. Science of the
Total Environment .2010,408: 5750 - 5757.

5. R, PEM, WIESE. KRR SeIPM2. 5 I RE X il b R A A R AR T )R

m, BARAEYEE R, 2015,15 (6) : 1028-1032.

6. Ma XY K WangJY, YuFQ, etal. Can MODIS AOD be employed to derive PM2.5 in
Beijing-Tianjin-Hebei over China[J]? Atmospheric Research, 2016,181: 250 - 256.

7. LiHM,Wang QG, Yang M, et al. Chemical characterization and source apportionment of
PM2.5 aerosols in a megacity of Southeast China [J]. Atmospheric Research ,2016 ,181: 288
-299.

8. Fang D, Wang QG, Li HM, et al. Mortality effects assessment of ambient PM2.5 pollution
in the 74 leading cities of China [J]. Science of the Total Environment,2016,
http://dx.doi.org/10.1016/j.scitotenv.2016.06.248.

9. Ruijin Li a, Xiaojing Koua, Hong Genga,et al. Mitochondrial damage: An important
mechanism of ambient PM2.5 exposure-induced acute heart injury in rats[J]. Journal of
Hazardous Materials [J].2015 ,287 :392 - 401.

10. Bekki K, Ito T, Yoshida Y, et al. PM2.5collected in China causes inflammatory and oxidative
stressresponses in macrophages through the multiple pathways[J]. Environmental Toxicology
and Pharmacology 45 (2016) 362—-369.

1L IR0, W7, TR, 55 MSRARRY)IAS M Ge w0 R BAAE ] B S e TR i
SCMRTIE.  TERTAE, 2008, 37: 423-428,

12. M5alk, BEIC, KUTE A MRS -1 URRIYIPM2. SN JFTEf Ik A K
A O R P E RSBt 7. RO A 2% &, 2013, 41: 955-961.

13. FhE5e, FEMET.  PM2. SXF NARMEREEIIE IR .  AERHYE, 2013, 26(4) : 76 —

78,

10


http://dx.doi.org/10.1016/j.scitotenv.2016.06.248

BT T 35
WRALE, BJan] LEH H AR A 72 TR 5 -

EilYNE 32

e I

HAE HH: 2000. 08. 12

VT

2006.9—2012.6 HERHT AR/, DL “RFFEAAE” B
2012.9—2015.6 ERTWTEIFH 223, 25 Rgihs 41 T AT 50 44
2015. 9—=4  HKHEIT A mEHEs

T TR SRAG 1 3 B

2016 4 IR/ FE R QI RTE 4K

2016 FFERHLAIHTIREH KRB I

2016 - H PR T p A m A e s 3R S

2014 AR RT3 = il 22 AR RHEOR SORFE AR

2014 FHERITR A X “PULFDE”

2014 AEHPRTTRIIThay “IRFH AT

2013 4R H PRI R I rhay “OLFH SRR

2013 AEHRTT R I rhay “IRFH AT HR

2011 4 “MEPHAR” B =252,

2011 £ “Ay BAM” B =255,

11



