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Abstract: 10-month-old C57BI/6 female mice were divided into control and PMzs exposure groups. The mice in PMzs group were
exposed to PMzs (3 mg kg?) for 4 weeks. Mice were sacrificed 24 h, one week, or two weeks after the final exposure, respectively.
Histological assessments were detected by H&E stain. The mRNA levels of myocardial hypertrophy related factors (ANP and
B-MHC) and matrix metalloproteinases (MMP2 and MMP9) were analysed by real-time PCR. And the protein levels of TGFB1
and MMP2 were detected by Western Blot. The results showed that PMzs significantly decreased the nucleus/cytoplasm ratio,
elevated the mRNA levels of ANP, 3-MHC, MMP2, and MMP9 of mice hearts compared with the control group. And the protein
levels of TGFB1 and MMP2 in hearts increased significantly after PM2s exposure. After withdrawal from PM2s exposure for one
week, the nucleus/cytoplasm ratio of myocardial cell in mice was significantly decreased. The protein levels of TGFB1 and MMP2
increased significantly, while the mRNA levels were restored after withdrawal from exposure to PMzs for one week. All the above
indexes were restored after withdrawal from exposure to PMzs for two weeks. The results proved that PMzs exposure caused a
reversible myocardial hypertrophy in mice. It indicated that the myocardial hypertrophy by PM2s exposure is reversible. It could

be recovered to normal by self-repair of organism.
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1 3|5 (Introduction)
AR, BEREIRE TP PR e, (A BRR R be . R RS HION &8 a5

R TP E RIS, KRB S Had ™R, WS RIS BB S H 2 R &, Kisie
AT RIE AR 2 i L. Herp, KBRS N SRR ) £ B 5 L — . PMes AR

AR RSN )1 MR A2 5um TR, AR R .

PMz.s & H Al 5 MR [ 2SR BRI S EFR A o 5 — T4 BRME R UL HE oK PMs 1B ottt
FHIEHE N FE T A BRI EZE R 2 —(Lim et al,, 2012). B 7 X RS MSE, PMas X0 ILE R 5
M5 30 H 28 2 B0, B WAMRATR =0 T35 K3, PMas AT )OI 50973 (CVD) 5 L B st
9 1) Ji SR FH 45 % o 7™ 5 (Brrook et al., 2010; Zhou et al., 2014). #1525 (2009) 5 e &l A KA k475 Y
PEAT I meta 22K KB, PMos WREEREIEIN 10 pg/me, N FHECa L5 HO0E HOAE: Bt % 1 2.819%, LT 489

0.53% (95%Cl: 1.45%~2.74%).

WEFUESE: PMas XPHENE B AR MU K RO IER — K SRR, AT 5L RSN, OEA

ZArh L A K KT B1(transforming growth factor-B1, TGF-B1)K) mRNA ik B 2 T (2 £ %%, 2006; Chin
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etal., 2015). FRTAFTHiE, MR EE TR 48 KUk ) (concentrated ambient particulate matter, CAP) ]

1 7D B R v L K B AT 3 o JUE T e B A Ao JULE K (Ying et al., 2009).

HET, KEMKRIRECLIEN, KPRET PMs 540 % EE(LVH)A 5%(Ying et al., 2015), 8
AR ERN, KERET CAP 3l T C57BL/6 /RO ILIE K (Chin et al., 2015), {EHXH5 11 PMos 2 5
SO WU KA HEACAR ARG FE D o AN [F NFERT PMos IBUBER BTN, IRAT R =0T, AR
B IR ABE, 2N 18 L Boe O R RS (3 TE B8 T PMgs J5 O LI 14 R 993 15 B JX i 722
FE 5 = (Lee et al., 2014; Brook et al., 2010) . 7E i HHF 7E 4 TAFEH, F-AT15 0%F 4 Ji 4 H K& 10 H#% C57BL/6
INERIEAT T PMas Jeiig, R 10 HES/NR ST PMos BONBUR, FLO T AE 38 AL SO WUIE K AT 40 AR 5
NPEE, Rk, FEABRTH, FRATXE 10 A C57BL6 N RIEIT AN 4 i PMos B2, s IE R
JEAHIRE 1R 1A 2 ] = AN]SR A2 D) R AT TR, DL WLAR T B- LBk 2% 1 =
(B-myosin heavy chain, p-MHC) 1.t 55 £ % fik (Atrial natriuretic peptide, ANP){E Jy:C ILZH B IE K bR 45K
s O LAE K BE YR I A AR AR PR, FEAGI T TGF-B1 A3 Jii 4 i@ 2& 14 [ (matrix metalloproteinase,
MMPs)MMP2 1 MMP9 {335 /K F-

2 #8577 3% (Materials and methods)
2.1 PMas R 5 J L8 B )

1F 2012 F1 2013 4F 2 [8], % H A SE AT TH-150 CIITR 2 fe b i B 2 SRR 2 R 82 7 KB T R A
PMa2s. KRR EA 100 L/mint, &R KA AW E A 22 h, HAERAERT G R E AR E &, KRE

SERMIIERE BRI T, ACRERL. RRUEREBTRE . BAIRY . iga, ERERRETER.
22 Lo A

fAEE 18~24 g 1) 10 H ¢ C57BL/6 MEVE/INER 54 W, W H B B BHEY TREA AR, Bl A 2 4,
B2 27 2, 43 B XT LA PMos 4 o /N RAEAER N IE R, 12 h B2 BTG 3R, fRIESMFHIR v (2442)°C,
TR 50%45%. W ZH /I RS R AR IS BE A, K/ N BRI S B T REF & b, Bl E kb,
A3 5K L 3mg kgt PMos BB EREN, A 2 R LIk, JL8EE 4 8. PMos ZEIE AR/
B 138 <& (90 mL/min) K rh 348 45 /S i B hn ik (GB3095-2012) H P2 PMas — Z0k FEFR A (75 pg/m3)
(1) 3 f5 KT HAR B, FEE TS GE DL, DRI PM2s £ : 75 pg/m® %3 90 mL/min <10 =60 min
x24 h=0.02916 mg; LA/NE AR H 34 20g SR ihE A HIR AR PM2s & : 0.02916 mg +0.02 kg = 1.458

mg/kg bw. IR 2 KRBT — k4T, WIERR YRR 1.458 %2 = 2.916 =~ 3 mg/kg bw. &4/ 5371



o R % % MR
Acta Scientiae Circumstantiae

TREE 1R 1A 2 AL, B ORANR, AR 3 RN A OE0RMETEE, HRA
U R 5 e N-80C UKAR IR AT

2.3HE %6 20 4 5 A

B/ NRALSENE, SEEIEBCH GRS, 72 4%H) 2 S HEE P 2, IR RUB6RE RS A — R K,
A, HEAVIER 5 um BT HRBIEH TI5, TRARR e, ZRIBKYE, ZUKRIE 30s, 2K
Pelk. LG 3 min, ZRWDKVES. Bk, BT, &, BB T, (A EIMER IPWIN32 £
PrEAT oM, DAAH R IR 55 Al A o T AR LE BRSSO LA B A s LE

2.4 % RNA #4385 %t £ & PCR

FREL 80~100 mg -0 I ZHZR, FH Trizol 21 FR B RNA, 3@ 52 RNA 7E 260 nm 4L IO Bk 2 &
{4 FH PrimeScript™ j % 5% 1771 5 (TaKaRa) ¥ #2 AU ) RNA 4% 56/ cDNA, JE T-80°C & H . 14
Analytikjena 7<) 5E & PCR 41T PCR S, I 514734k A Primer Premier 5.0 B fF#EAT it A5l
PIIF 5 W 1.

PCR [N AR A 20 uL, Hf474 1 uL cDNA, 10pL SYBR Premix Ex Taq, . FiF5I4% 1 ul
A7 uLdd HyO. [ZBigkfthAy: 95°CTiAE M 3 min; 95°C205s, 55°C20s, 72°C20s, 74 45 NMEIR. Fify
PCR 43 1 B 1 K/INB 2 1 IRAK 200 et 1 B R BRI L UKIE S, B 2845 DL B IR R 5 ) 2 5 ]
GAPDH FEiA M HAERF IR .

& 1 RNEE PCRFTASIHIF

Table 1  Primers used in real time PCR

FE FE[H bank 5 514

GAPDH NM_008084 i 5-CTTTGGCATTGTGGAAGGGC-3 Tiif: 5-CAGGGATGATGTTCTGGGCA-3
ANP NM_008725.2 if: 5-GCTTCGGGGGTAGGATTGAC-3 Tii#: 5-CACACCACAAGGGCTTAGGA-3
b-MHC NM_080728.2 _F3if: B-TCTTGTGCTACCCAGCTCCA-3 Ti#: 5-TTCCACCTAAAGGGCTGTTGC-3
MMP2 NM_008610.2 _-9#: 5-GCCCCCATGAAGCCTTGTTT-3 Ti#: 5-TAGCGGTCTCGGGACAGAAT-3
MMP9 NM_013599 L¥f#: 5-CCGACTTTTGTGGTCTTCCC-3 Tif: 5-TTTGGAATCGACCCACGTCT-3

2.5 B & AW E5 Western blot
BUN RO IEZLZ] 50~80 mg, N Iml 25 5 2% TARBOHEAT 5998, 2 TAEWRL 7> 9 : 1% Nonidet P40,
1 mmol/LEDTA, 125 mmol/L sodium fluoride, 0.5 mmol/L sodium vanadate, 2.5 pg/mL aprotinin, 5 pg/mL

pepstatin, 50 pg/mL leupeptin, 25 umol/L PMSF, 25 pg/mL trypsin inhibitor. 2] E LML, 4CTF
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JECE. 20 min, 13000 r/min #0» 15 min, B E3SHG DL BSA ubriEdR F, A5 S g il 2 A
JRUKFE, -80°C F#fE# M. H Western Blot J7 vl H (#5: K 357K, L 50 ng dH _EAERE, N
NEBE EFEGMB, SEPIRI IR ik B, B H B A B B IR 4E R BE(NC ) L, 5,
IAE R — P S EA KRR N, ACIHBEER, k—9, NPt —nE—ndams, k=9,
HI LI-COR Odyssey £L415¢ s R GedAtikaill, 45 5RFmNHER S GAPDH & H K A -
2.6 S F AL

H SPSS Giit i bk AT Geit 7 i ds, FH origin BAEIE, 453 DL {H HRifE R (mean £SE) 1T Ak
7, H One way ANOVA VA G AL BRAH 50 IEAL A R Z E 22 57 . 24 P<<0.05 N A Giit o
E

3 £5 R (Results)
3.1 PMys % % 3 Bt 4/ B VT 3 10 0 4 g AR K

WK 1R, HE g5 R BIR, Z4F C57BL/6 Mt /NRZ 3 mg kgt PMos 2% 4 5, (ONIA4E
B T AL, O R e 0 AR . IRIERZ R LL A R Rr A, SXTRHAHEE, 4 RS
W 1 RIRE 1 ARV IAZ BT B 25 B G,  $27R PMas B v SECO ALK, %E 2 FH
o LA A% IR L5 0t B AL LG S5 204k, I PMos B2 8 BT SO MILAN AR KR mT 3R, (R (5 1 275 2
J JG v R
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Fig.1 Histological assessments of PM2s-exposed hearts after withdraw PMzs for different time.
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3.2 PMas & % 7] 2/ Bl LIE A48 < 25 F mRNA &3k EF+

Wk 2 iR, PMys B EtkE 1 R4lH, ANP. B-MHC. MMP2 F1 MMP9 (] mRNA ik /K F1
BETE . R PMas 52 4 B0 LG HEZ D FONUIE K R EY ANP AT B-MHC ) mRNA FikTHE,
AR, MMP2 fll MMP9 ik th . A 1 AAAKE 2 A, LRI mRNA FIEK P50
AR T 22 5%
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Fig.2 Effect of myocardial hypertrophy related genes mRNA levels in mice after withdraw PM2s for different time.

3.3PMas &% 5 B/ B TGFBL 1 MMP2 & & %k ik b7+

W 3 o, SXTHEAAEL, PMos 28 R KR 1 RAAMKE 1 8 4H /0 BRL R4 ZA T TGER1 A1 MMP2
MEARERET G, WKE 2 AR ENER. OIUERAAEIR TR S, EWAEE, Ol
iE

P IEA KR I
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Fig.3 Effect of TGFB1 and MMP2 protein levels in mice after withdraw PMzs for different time.

4 17112 (Discussion)

. ZE O YUIE R A o0 ML A v — AN 5T 0 (R SE T R 1 o JRAT 9 0 e R WK 1 3 52 T PM2s
5 LVH A% (Ying et al., 2009), 7T, JlfH AT 5 850w i R A AR B O LB K I &% 42 (Meurrens et all.,
2007). %A CAP Bz 5|k T M Rk E 1| AFA)/NR 72 O ZE LR (Ying et al., 2009), 9 1~ H CAP Rz 1]
N RO UIEK (Wold et al., 2012). CAP 5% 15 FE T i i 5 K RO UUIE R Bk 2B, TR 1L 558 5
JEMKAIEH (Ying et al., 2009). FRATTHIRFFE &I PM2s 585 4 J AT ECE /N RO VIGH A% R LA, fRmt
AR R, AR5 28 2 5 O AT E B 2 E 7K

O HUIE R AR R O LSRRI KO RIE ) AR, T AT ACER I IO 5 BE N )5 50 LA 4 g
W, ABLEFRE AR BRI LS, B B O IUIE R ARG T BT 2T 4R Wi e D Re 2k 0 DA S B R 36

i BEEACIHIAN R AR FIRFAE 5 B 2 AT H B RAREE M o D RETE 38, 2 22 oMLY RO B ST S 6 PR 3R
ANP NG IR, FEIEH DU RE ERAL, AWRERET, OISR H HiH,
ANP mRNA K& & B0, Je Bt 0L RETFTSESRFR . B-MHC RRIFRIABAEKE . FE. S
w7 OIUEE . B354 B E A AF T 2 R A (Zile et al., 2002). L, TEAWIFHK ANP 5
B-MHC IX B Fh 3L A 1 A LB KAR 8, KRB OWUIE KA B, FECMUIE KRR b, AR AR PEBE O
LRUEACI R A, R BRI A 1A P S B 4 R IR 3 /D o L2 ) MMIPs =5 2 E o JUL R AT 4
SN 3, O RANEETPE AR . TGFPL £ECo UL AR AEAY e A 1k 75 rh (i 2 o UL M ) A A
FIET- 24 M 1 S R 20 A 4 35 5 PR3 U R (Schiller et al., 2004), AT 3E S 2 B AR O WLET 4EAL R AE S5 R
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. CAP ZF& I IMAE BIKE 1 AT /N R OB E RN, &I ANP. MMP2 I TGFB %Kik
FE(Ying etal., 2009). 9 M H CAP ZZE /MR ONUIEKIIFEIR, &I ANP. B-MHC fil TGFB &iA k7t
(Wold et al., 2012). FRATHIWFFTGE K], PMos i 4 JA 7T FU0 BUO AL KA S HE R ANPL B-MHC.
MMP2 1 MMP9 mRNA ik bJt, {HiF 185 185 mRNA A2k B RS £ 1E% /K F. T MMP2
1 TGFPL [ (7K FLE PM2s 555 4 RIS 1 Tt, (E45 1L 555 2 JA J5 8 1 Rk nl W g ALK P

ARHFFEUESE T PMas 85 0] LA 51k TR 5 i 2 A5/ BR AT 1 LI R o (R SEE I AF AR — i )5
BRAE , b CoTUIE R 1K 23T AL AR MR AT, 2E T — 28 AR h 3 PR 53 1 B3R T BRI 55 o
RAHIF I 25 SR O R Geids R KO JULIE K R TR AR 7 2 4 T 3R BE Al
4 #5ip(Conclusions)

1)ZF/NRE PMos 252 4 8 T SECOUIANMAZ 5 LK D ALIE KR EY(ANP 5 B-MHC) K AH 5%
FF(MMP2, MMP9 fil TGFB1)#RIA T .

2)1Z 1k PMas &G R E TR, OUEIIAZ L. LB KPR &Y SR S FE R ik FE AWK &2 1E 5 .
BEEB BN RELQ77-), L0, PG, 202, 1 L, 3 B SR8 5 By T R 9. R 18 5 50 5.
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