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Abstract /Although @pidemiology and toxl(olbgy studles have demonstrated that exposure to ambient air particles could result in a
VarleF;( of Jung /diseasés, butsthe pulmonary tox1colog1cal mechanlsrp remains obscure. In this study, the toxicity of PM, g particles in
different concentrzfllons was investigated by toxr‘colovlcal methudq" 1n(‘ludmU the luminescent bacteria acute toxicity test and genotoxicity
performediby SOS chromogenic reaction. The results indicated that, the acute toxicity and genotoxicity were low and negative,
respectively. In addition, rats were treated with PM, ; suspension through intratracheal instillation, and the pathologic changes and
expression of different genes in their lungs were carried out. We found that PM, ; exposure resulted in fibrotic changes and inflammation
in the lung with the increase in PM, ; concentration. Pathway analysis indicated that PM, ¢ can induce pulmonary toxicity through
disturbing the function of ribosomal protein, fatty acids, and cholesterol metabolism, suggesting an inflammatory reaction in the lung is
caused by genetic damage and is irreversible. A gene ontology analysis revealed that abnormal expression of related genes in the
immune response could be the specific pathway of lung inflammation. These findings improve our understanding of the toxicological
pathway and mechanism of PM, , exposure.

Key words:PM, ; ; acute toxicity; genotoxicity; transcriptome profiling; differential gene
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AN AR BE RS FE 1 PM,, s BURLIRE 5, X PM, 5 &
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e UAS [) e B 66 8 ) PML, 0K 40 B B OF 8 %
JCH A REME RS L BEPE VTN, SEIRTE BT
W O A ) 5 R AR S B AT SRR
DURHT TH-20A R D058 38R AL A, RAEE N Teflon
UEME. FORFEREYR, BT 15 mL K HATK D,
15 80 Hy (K935 T B34 15 min, T4 il P 4 1.
TE5 3 YR st A 20 mlL 41K, 80" Ha 875
20 min, %@Sﬁ%‘@]%/l\ﬂﬁrﬁ% 50 mL ﬁ;ﬁxﬁ?@iﬂ, H
TR 2w Rl SR I, M, B
ke LR .
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'y .y S e, mirmraER b
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o by mg vy e s N AR
N i i T T AP ] Al o or o B
FER N i ALY FST e TS Jegavk
i f ."mg M% ‘ i " /mLy /mg- 17! ’ /mL /mg-L"!
g " EY o 43.4 A 0 2 18.2 50 18.2
g ¥ 403 96.3"" =50 40.6 50 40.6
3 1.50 70.0 50 30.0 50 30.0
40 1.93 89.4 50 38.6 50 38.6
5 2.74 129.7 50 54.8 50 54.8
6 2.86 135. 4 100 28.6 100 28.6
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H 5 &G, IR EE 5 T2 T YWk B S R PE R
ANFISENST . R S GO B R A5 0 55 A ) 75 1 T4 A
ZPE IR H AT e A s R
P43 #14% (SDI, Microtox Model 500 Y 43 ¥ 4%,
MicrotoxOmni software v1.2) M3 1 H PM, (&7
TR S X AN B & R RIAE A, S5 EC,,
FR (ORI 50% I PM, o B IF R IR FL 5L,
HNIH% ).
111 SEEAPk
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AHBLAK (RGN TR TG L) | 2% NaCl
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LA (T RS . SR 25 D0 I G
).
1.1.2 SLEidfe
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SEHAER S e B AE ) RS BT A T SRR R A 2
PEFRPERIE S BRI PM, BT FROR BN Ak
FEREERITRIARE &, R REKSE D(D = Rl
RV B FRAR ) o, ARSI A R B K F D
I, 2.3.4.6.8, 12,16, I aS FNHIRA.
25 PN BRZH RN Ve BE A ISP T
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FEAMAE S 2 LR SR A T A DR AE N R DG 8
(1,), B8 HAE R AT, SR 5 ST ZI I AKE & (i
B . S ORI B NaCl 55 , iR iE TR
A, ERRA N, HF 15C 2 1°C, H53% 30 min
Jo DGR EAH L.

1.1.3  kgsR
F-E/KBRBR%E (ZnS0, -7TH,0, 1934 mg-L ") /E

HEEES Y, 55 905 1 & G40 2 fik 30 min
o, RGCIHIR R 53% ; AL hEErES A | =5
FIXTRRZH 30 min A9 & G0 i 238 5 57 2 10 D 22 2%
TE3% W, BIEEFAUEIITE 0.6 ~ 1.8 Z[H]. j#ik
IR, ARG &I R 25 AR AR
AR, RGN SR A 25 R a3k 2, ARG R
PRI RARAESINT , FEGL S5 | 6 B9 & CAE 2 EFE N
’ﬁ %tﬁmﬁjﬁ&

x2 ﬁ%éﬁ%%’l‘i%'ﬁ’fﬁ J-

Table 2 Acute toxicity test results of luminescent bacteria

[ JEME L PM, PR v Sig L o= el -
FEf S /g Jugem e SRR mg L MR
1 0.91 43.4 50 18.2 iz
2 2.03 9.3 50 40.6 k2
3 1.50 70.0 50 30.0 JT#E
4 1.93 89. 4 50 38.6 To#
5 2.74 129.7 50 54.8 L
6 2.86 135.4 100 28.6 ﬂﬁﬁ :
1.2 4G ~12 h. % %”@“/&E’J;‘éﬁ. D {E(600 i 20
fERTR 2 TR T RN EY 1%7;2 SOS K nm) BAE 0. 15 ~0. 20 (3G A E%?Aid; W5

N SHEAE SOS F a7 . FIWT DNASE 75 3245 1 I
ARG FREE , WA F W70 4 R B = B
RANEAE R | ﬁcﬁ"'; Az
508 ﬁ;%fﬁf’r(sosw)%%%ﬁ Ui’ o5 zlﬁﬂzr“?%?r
wsﬁ@ﬁrmbﬁ WM%Q@Mﬁm 4
124 S:kR 4
A aﬂi SOS- CHOROMOTESTTM
#(5 )5 B SOS-CHOROMOTEST™ 51 o vy T
(1 EBPL A A RIGAFIA E. coli PQ37) ; C Jifi:
SOS- CHOROMOTESTTM BIRmB (1), 10%
T HEAR(DMSO, ¥ TAEFEERK) ;D . AR L
FEPEIRWE (FHES RS, 1), 75 10 pg-mL ™'Y
A-THHEAEIR- 1-E AW (4-NQO) MY W, E . 15 (4
BAFN(2A4); F I e R AR (1 1) ;
G R B PE AR (1 4> ) s H O bW (1 D)5 1
. A (DMSO, 14Y), HFIEMAE T K
HIRES; J: 2 96 fLARFNAEY G E A4S (H FIE 5
V) ; MEIREEFEA (Torrey, IN20) ; fiim 200 ; B
FRAC. PM, FRR IR i M5 8 L% 1.

1.2.2  SEEG @A

FESCIET— K, FTJF A BA B . M A R

AL 10 ~ 12 mL WAEK R RS A R T EB T B
N, BRI 30 s, [, FTIFEE M A R, M
E &AW 10 ~ 12 mL B KB B, i
100 pL B A i, 182, 76 37°C T i5+ 8

). ﬁmmgﬂﬁ@ﬁm”

9”%11‘5{%5’3_’%{(”

K B AV, FUA TR A
WF, 7’:9’A7‘I‘1ﬂ‘;l//{1_ 7. H.D {Eﬂé%ﬂ%}?m%ﬁ{ﬁ
M, D {E U= r“ﬁzﬁ*%?ﬁ{&@i D {ET 0. 05
0.06 Z[H].

ezl Eb’%/\#unlt{* 53 HTE—HE96 %‘L?Hi(6
13 x 16 70) b HEATRE B, TR T 2, BAKES
A 14 AR RS . ] D IR 4-NQO AR M
PR RE AL (B0 ), HH 10% DMSO ( C iR ) F B¢
5] 6 A2 fE R R . 10% DMSO A5 BF 1 %
REZH.

PR S B LAR FF 4R SOS I €8 5 i S 5,
A3 7E (600 +20) nm F1(420 +20) nm F 32O
A, 47 SOSIF {Hit5. ASLE iy SOSIF {5 i
EBPI-SOS-CHROMOTESTTM &7 & it £ /) Excel 3
EGEDD
1.2.3 Lt R

P ZB SOSIF < 1.5 i, W Z ik 1L %
PR AYE, 55 250 SOSIF 75 1.5 ~2. 0 28], 2R
YA T e A e #E , 5% R BUSOSIF >2. 0 B, 52
YRR ERATE. BTt L, wiGk
1 W55 6 SEEMPEST SOS SR R B s, Bk
N L3 3.

MREAE R, 6 A~ PM, JRE 5 09 T A 1k BE A i
() SOSIF i [l 7E 0.89 ~ 1.24 Z Al (% 4), &
SOSIF < 1.5 W FIbr 2504, R 2 (L 2 Pk
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A,
=

LRk N, WRAERAIER , AR

JER) SOSIF {E- S {ERMZE RN, AAFAES 3 BB {H,
AVERRAYE, FE— LU BITE” 2R B R E .

FH SPSS BRAFHUA PM,  FE A BE-SOSIF X R, RE
RV R, (A BT AT B T i3t 15 55
PERYZEIR LR, 6 1~ PM, (KRB G TR LS R L3R 4.

R3 6 SHamSOS RELER
Table 3 SOS reaction results of sample No. 6

o

SR /mg - L) T RATEL Deoo Dy SOSIF
[P i 1 — 0.248 8 2.0050 —
Bt 2 — 0.2278 1.778 5 —

0.003 5 8192 0.2417 1.8751 0.99
0.007 0 4096 0.2165 1.7475 0.95
0.0140 2048 0.2456 1.676 1 1.12
0.0279 1024 0.2228 1.7358 0.98
0.0559 512 0.2545 1.7403 1. 12
0.1117 256 0.280 6 1.8394 1.17
0.223 4 128 0.2336 1.8343 0.98
0.4469 64 0.226 1 1.709 5 1.01
0.893 8 32 0.2269 1.7197 1.01
1.7875 16 0.206 7 1. 6079 0.99
3.5750 8 0.2706 1.807 4 1.15
7.150 0 4 0.2538 1.726 6 L
14.300 0 2 0.2396 1.6755 1408 §
28. 600 0 1 0.2242 1.5817 roo/ =
- . i .
SE4 BN | § 4
, Table 4  Test data for genetic toxicity -

. o JR VR S . - S SOSIF [SOSIF =1.5 ¢ SOSIF =2.0 ¥y
ﬁ'&éﬁﬁ A pgem SOSIF {1 /3 J,,f-%ﬁﬁﬂéi% APRIVRJE /i1~ MRV mg 1.~ ‘ﬁ%ﬁﬁ
Y Y 0.92~1.24 _4=17054+0-00Lx, R* =0. 005 Ja6.0 | 946. 0 S

2 S 1063 0.89 ~ 117 | y207970 +0,005x, R? =0. 574 "~ 106.0 odl 206.0 Witk
J3 70-0 0.93~1.14 Jy’:p. 993/#0:005x; R* =0. 530 101, 4 201.4 FR =
4 89; 4 0.92 ~1.12 ¥ y=0.964 £0. 005x, R* =0. 666 107.2 207.2 A

£ 5k 129.7 =t 0.92~1.10 5'=0./987 +0. oo_zx-“,' R%=0.530 256.5 < 506.5 AP

/6 M 135.4 0.95~1.17 Jiy=1. 046 +076§3xf’722 =0. 080 151.3 318.0 B

2 HR5HE

2.1 FESCREE SR

KREAL %% MetOne SASS, JEE K Teflon fE.
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