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[(HE ] Thi7AEE—EESREMRFRESETRIZEEEIER, Hr@Ed 0I5
MEAFANE (L) -17 ZIFBBARIER, FHKRE 123 EI I8 EERS,

[ EHEY ] ZRFTRITIBIAR PM, s REKIA. BN D N ERART 2RSS, Th17 4858
NEAEXR AR E FEMERE R A FREIER.

[ 7575 ] 8 80 R{AE 180~220g HYSD M AR, BEN DN 84H, BH10R, KFINEIEE
IKITERLZE. BEMHSTERLE. PM, s B A, BB A RFAH. BB DLSH. DMSO X,
A, REVNHRDREAH. SRS ESH, SESHAINEEREH (OVA) B8, LLOVAFETT
EBEREILAREHEL, BEMESERE PV, REKB. BYKS, AEEHNE
RE, DT AERSRANT L, KNARZISEMAEELR (BALF) REARSHFABS
ZEIHER ; ELISA SRR MIA BR BALF B0 1L-17 K2 IL-23 BYFROEIK T, SRR IR AR SMNE
A Th17 4R LB,

(452 | ROVARBURASS, BIREEAFYHIMBAENETLGE. RS, sifkgEa. M
RO EE ISR, MAEREKITRAKRBL ERER. PM,s RESHENSKARDRSHTE
BB SS RS, SEMIBARESERITFERX (3P<0.05). PM,s REKAF. BHEK
98] 3 [ BALF R EAME S HT S, PM,s BTN 2197 LS BB MR AR B 2 tb
ABE5 BRI E LU, PM,s ACAR D AT 5 RN E 2t A (39 P<0.05),
PM,s KB BV D EFIEREH IL-17 FiX =2 [(66.04£12.70) . (57.9527.25) pg/mL) ] &
FEMEFIEREA [(45.32+412.66) . (39.35+6.47) pg/mL)] (19 P<0.05) ; IFEL PM,s KB B
MR D REAH, PM,s 5B =89 1L-23 [(304.78486.08) pg/mL)] FRiX (39 P<0.05) 0 PM,s 7K
BMNENRS BRI ERSHTh7ARE L [(3.7651.44) %. (4.41£1.55) %) ] & T EEFH
=354 [(2.1840.84) %. (2.06:0.63) %)]. EEMEXTHR A [(1.79+0.26) %) 1. DMSO Xt R 28
[(1.3340.81) %)] (39 P<0.05),

(4598 ] IR B7R PM, s TR R EKOR. B S HE LUBE AE Th17 AL fIH & &R
R IL-174 11-23 NE NG R 1R PM,s KA R X RS 4 (EAR T PMos B, B PM,s
AR Th17 NEE R R ERBERBRTHEE—M D BER.

FHEE ¢ ABAER PM,s 5 NG 5 Th17 48R ; 1L-17 ; 1L-23

Effects of traffic related PM,s and its components on Th17 cells and related cytokines in asthmatic
rats ZHAO Hui-chao, WANG Jing, WU Hong-yan, ZHANG Zhi-hong (Department of Environmental
Hygiene, School of Public Health, Shanxi Medical University, Taiyuan, Shanxi, 030001, China)
Abstract:

[Background] Th17 lymphocytes play an important role in the development of some autoimmune
diseases by secreting the characteristic cytokine IL-17 to exert their strong inflammatory effects
and relying on IL-23 for expansion and maintenance.

[Objective] This study is to investigate the role of Th17 lymphocytes and related cytokines in an
asthmatic rat model exacerbated by subacute exposure to traffic related PM,s and its aqueous
and organic extracts.

[Methods] Eighty SD rats weighing 180-220 g were randomly divided into eight groups, with 10
rats in each group, including saline control group, asthma control group, PM,s group, low-dose
aqueous extract group (low AE group), high-dose aqueous extract group (high AE group), DMSO
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control group, low-dose organic extract group (low OE group), and high-dose organic extract group (high OE group). All the exposed
groups were sensitized with ovalbumin (OVA) and challenged with aerosolized OVA to establish an asthmatic rat model. PM,s and its
aqueous and organic extracts were intratracheally instilled into the asthmatic rats during the challenge phase to construct an asthmatic
exacerbation rat model. Changes of organ coefficients and total and differential white blood cells in bronchoalveolar lavage fluid (BALF)
were calculated. The expression levels of IL-17 and IL-23 in BALF were determined by ELISA. The percentages of Th17 cells in peripheral
blood were measured by flow cytometry.

[Results] After OVA sensitization and challenge, the asthmatic rats showed obvious symptoms of wheezing, shortness of breath, forelimb
contraction, and scratching face, while the rats in the saline control group had no such symptoms. The left lung coefficients of the
PM,s group and the high AE group were significantly higher than that of the asthma control group (Ps<0.05). PM,s and its aqueous or
organic components induced elevated white blood cells; PM,s aqueous and organic extracts led to increased eosinophil percentage and
decreased macrophage percentage; PM,s aqueous extracts resulted in elevated neutrophil percentage (Ps<0.05). The expression levels of
IL-17 in BALF of the high AE and OE groups [(66.04+12.70), (57.95+7.25) pg/mL] were both higher than those of the low AE and OE groups
[(45.32+12.66), (39.35£6.47) pg/mL] (Ps<0.05); PM,s induced a higher IL-23 expression level [(304.78+86.08) pg/mL] than any PM, s AE or OE groups
(Ps<0.05). The percentages of Th17 cells in the high AE and OE groups [(3.7611.44)%, (4.41+1.55)%] were significantly higher than those of the low
AE and OE groups [(2.18+0.84)%, (2.06+0.63)%)], the asthma control group [(1.79+0.26)%)], and the DMSO control group [(1.33+0.81)%)] (Ps<0.05).

[Conclusion] The study have demonstrated that PM,s and its aqueous and organic extracts aggravate asthma attacks by increasing the
proportion of Th17 lymphocytes and up-regulating the expressions of IL-17 and IL-23. PM,s aqueous extracts have stronger toxicity to the lung
than its organic extracts, and PM, s plays a more potent role in mediating exacerbation of asthma attacks by Th17 than its individual extracts.

Keywords: traffic related PM,s; asthma; Th17 cell; IL-17; IL-23

R, BERBENT KRR T2 XERE
M, REHAFTRY (PM,s) REHFERTRMED. B
BRITREZNER, KSPM, s RERN EFASEEIE
EEEEZEYXE Y, IEERREE— 2 ERE
ENERER, RENAEZEEFSHIERRHERF
YER. FARIATAREHIA Tho ZREE 53 1L T SRAI Th17 48
i, B—F5 Thi. Th2 AR FRIBEEBMIS KL
BARNNKESETHEAME, TRAERNMNBEER
BMHERRTPEIEEEEERY, Th17 A5 MaI4HA
EFHIT = (interleukin, IL) -17 A] LUE SHABEFF
B, EHSERREARSENEE, SEHRIER
ER2MEMEZ YIRS, 11-23 TE4 15 Th17 R4
ERFESIL-17 D WPEEEER, Fitt, XFTh17
REMBPEAFHFRARATUAEBN L RS EITIE
HFMAS A%

PM,s RI1Z/N, LERERK, AIEHZMHESHE
EY R, KSFAYMHNUERSSE-ENRER
N Z X, PM,s R E N W Z K5 12 (polycyclic
aromatic hydrocarbons, PAHs) 22 DNA 1R {AHYFE B AL
ST EHAKEBFI S0 NOs. C- ZEHET 3| 240
S, ERAMRAER NS, B
% R R EA PM,s B IR ER Y R 55 AT {2 3 BEAS-2B
MABREIRIL-8. IL-1B. AR M ARREIF M D FER M
EF, RIBREHEBERREENR, SHRERER
5, MIMELZERI LR, FMEHE " LI PM, 5 7K
BRA AU T EMEESEMEREXERNEZER
HFRIX, iERAT_ERARERNAT , i RERSA,

IR IET B I PM, s RERFIRR 5 258 s
AREERE, DifEmARIMNEFMTh7 HERERZ
SE A& (bronchoalveolar lavage fluid, BALF)
PEMAEMERIL-17 IL23FRIXIE R, BRI
PM, s TEE IR & ERIEURIGIIRESZ,

1 MHE5HEE
1.1 X5

TH-150C E BERREBT RSB F PRI Y R 28
(FERNKLD) , E=45T RN (2E GoLb sim) ,
FACS Calibur B 57t 0 48 2 {X (3£ [E Becton Dickinson) ,
2 & B %58 (H 2~ OLYMPUS) , 90mm I 38 £F 4 8
fE (EZR W), grade Il 35 ZE A, Al (OH) ; (EE
Sigma) , KR IL-17 ¢ IL-23 ELSAIRFIE (P E LB
&), B8triX (3E[E Bio-Rad) , A D ER (FE
FKEFE) , AEAEE RBEMERARAFIE. FITCAR
IEBY Co4 FLiR, SRLIEH (PE) RIS IL-17 Fufk (3£
eBioscience) o
1.2 A%
1.2.1 PM, BIRESHE RAPRYIRERHTX
¥, KR E] R 2017 FE11—12 B, BFEEKR A 7:00—
19:00, NEFMIHRIFAEKF, RFESUTERER
AWRO, BEESEY15m (ERHESE), iRF
FEHRERRE. RE. XA, XiERER, BEMR
ICTEEMNTIRESH. FHE PM,s BYIEIEES /9 1.5 cmx
15em A/, IBNEEEBEF KA, AABEIRZ 20min
3R, B PM, s, IR5HE A 6 BEMRITIE, IERET A
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ETIR, IRENFR T T -200CRES R,
1.2.2 PMs KA D SB/NMDESRNECH BE
IBERIKIE PV, 2 BRI EC HI AL 3 mg/mL BY 2 ALY
FR, 4°CIR1F. BB LISRE I E O (12000 r/min,
20min, BOFE5cm), BXEER 0.45 um R FLIE
FEIIE, BEIPM,s KBRS, ETET RAFATIRES
BHE PM,s KA 73 F o FREX 7.2 mg PM,s IKARY
DFMIMNEEEK, BLHIRL 7.2 mg/mL B ACE R 2
[R&, 4°CIR1Fo
BEEPMBEERR _ SR IRREHERARK
RN IREEAN BN S, KA (65°CLLTF) #EF
“RRIREIBNIERY. AL 2 0MsoBRENIE
B4, F30.45um fRFLIS RS IS, MM 4B R /K BD &I
B 2.4mg/mLBYRS R, 1ENPM.s BHIREXMIR &,
4°CIRTE
1.2.3 I AREE =T 80 R sD KRR, &
5180~220g, WFLLUAERAF LRI, SIEIE
S SCXK (&) 2015-0001, FFARIZAERNDSAH, &
(H10 R, DRI ANEEERKITEEA. BIHXTEEH. PM,;
PER RACBRDLREA (1.8mg/kg) . BACARSD
40 (7.2mg/kg) « DMSO XTERLE., R BN D RS
¢H (0.6mg/kg) . BB DEEAH (2.4mg/ke) o
ZEARSFNESRIBTAUTHAR, HEER
EARSPMs R Il ZiTERAKREHBSEL G
B, BRASHEREXI TR D RBUG KA. JEK
BBNESBREL 3:1:1) HEMRE. KRR
ERI I RIESEZ R [11], BREIBE/KITRA, H
ft 7 DR IRLE F RIRIZNE 1 KRR F IR
thKRER [B075%E A (ovalbumin, OVA) 5 Al (OH) ;
£ 100mg] 1 mLEER, B8R, 3 15 KBRS FET 10mg
OVA #1100 mg Al (OH) s BV EIRER AR B 1 mL B8,
A IBER KA M LA IR ER K B BB E 5T
HMAEMER, SEHEAIBAEEIRBE1AER,
RARRBTFEWFETR, £4L03% OVABA R 50 mL ST
ZEHRNEE, R 1K, §/X30min, ELL15d, &£
AR K XTBR LA LU TR ER K ES OovA I TTE &,
MEE 25 KFFR, WARBITREEEPMs A
BIRARER, E3KR1R, HEFSR RE—RR
HEMFEKE, BMNEERNIEIR. AL ERE
TEREEFRENS (XTI ESEHNNESE
B HIR) MERRAMEM, FHIEF (LA
MWL RIREIEIER ).

1.2.4 BEETHPKEIN. BALF MFTLALHIUNE KB
B¥fS, BY 3 mL S EshBk M TR AR M, 2SR
RE, TEZERARE, SHILAREMBHEZRE,
mAMALALEEN s mLAEIEE K (37°C), EUREIE
ok, BEE ERIRIE3IR, BREKBREIUBALFE
BOE, BIREY AT 80% NEE, BALF B LG,
1500r/min B0y 10min, BIOF1E6.25cm, DE EER,
BT -80°CkFEHTE, BLUNERMEEFSE,
1.2.5 BALFHZRfE 25114 S4B s R KE Y BALF,
EODBEENARIUEFRIMAN0SmLEYPBSES, BY
0L BB, TN PBSHFE201F. BX10uLEHXFR
™R T T MARR I EARHI TR S 50T 5. BXTE 20
Z/5HY BALF 1T H 1B 3 8, 400 fZ5% T it#1200 ™
HARHKIBEESER SRS AP SR, B
MERIARE. BERR I RIAERE. M E 4R E R, it
BEXBEDL.
1.2.6 BALF RARMEEFNE 3§ “1.2.4” &8I BALF £
BRACRRRG, S4B 3 R KB BALF FHIZER ELISA
RAFRBPRL R, E2BEFICEK450nm T
KM IL-17 1 1L-23 7K Fs
1.2.7 SMNEMIA Th17 AR SLEREEE 3 R
B, B3mLNEAMEMREAR D BR LT, BOEUK
B4R, BEEAHEAEIMAPBSEAE, I
0.5puL FITCARICHY CDA K, = REEFEMFE 20 min, PBS
B TN IL-17 BEER, 37°C RIS 15min, PBS /& o
MM ERHTF37°C TS 50min, BILFHPBSE
o MO 1.25uL PEFRIC BV IL-17A 304K, 37°C 382 S 5%
B 30min [ PBS /&L, FFIO 200uL PBS EEE LA,
1.3 FitESR

ZSSE36 K FH SPSS 22.0 T IR ISR M TR 1B
e JARMIES D RIIT E R F A xs HITHRR,
AR M IE 7S 53 %5 MU {58 FR HR 31 250 K2 P9 43131 18] BE 3¢ 47
Re KEAAEDMHITZAHBLR, BEZARHE
7%, MR A LSD-tAFTHAEELER, SIFRRMIES S
Y Z A B 2L 3K A Kruskal-Wallis HQ30, 7
7 Eb 3% fE A Kruskal-Wallis 2R 5 ZE 917 1IQKAE
a=0.05, FELLIRILIQIKAEIEE Bonferroni IR 1E,

2 4
2.1 —fRRR

ZOVAREUAIAR [, EinA R L IR E YR
AL, HUMME. WRAE. 55, Aiikgeta. MEE
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BARUTEIR, STRA AR T ERER, HIHAE S H K
RABEESREHITFEN (P>0.05),
2.2 KERAHAE. RRAEAESS R 20T 1L
FHRANRERMAESS AL, BIEESRAKZEE
SHYESITF E X (¥*=40.064, P<0.01 ; ¥*=15.69,
P=0.047), MALLIRERETR | PM,s REBHAANR L
AEZs R ¥E T REEXTERA (P=0.001) ; BB F
FHHAANRARMESS RIS T EEXTERA (P=0.024),
BENBRDRSHSEENBAERYIERITER
X (P>0.05) ; BENMDRSHKRNLH. BT
BAFIIRT PV R2FBAKE (P=0.01), WK 1o

R1 REBHEXPM s REB SR SAREARBMERE (n=10)
Table 1 Organ coefficients of rats exposed to traffic related PM,s
and its extracts

Fhi (Leftlung)  FERE (Spleen)
4348 (Group)

M P2s™Ps M Pys™Pss

HEIBERKIFHRLR (Saline control group)

1ZiEXTERZE (Asthma control group)

0.18 0.18~0.22 0.16 0.160.19
0.17 0.17~0.18 0.16 0.14~0.18
PM,s 55240 (PM,s group) 0.23° 0.220.25 0.18 0.16™0.22
1K7KAR D %554 (Low aqueous extract group) 0.20 0.19~0.22 0.16 0.15~0.17
SKAR D %EL (High aqueous extract group) 0.21° 0.20~0.26 0.17 0.14~0.18
DMSO X$B&£H (DMSO control group) 0.18° 0.16~0.20 0.15 0.15~0.18
KBV D ZE4 (Low organic extract group) 0.18 0.18~0.20 0.15 0.14~0.16

SEMNMDZEA (High organic extract group)  0.17¢ 0.16~0.18 0.14° 0.13~0.16

U] b - SEEESTERZAAELL, P<0.05 ;0 15 PM,s FxE4048LL, P<0.05,
[Note] b: Compared with the asthma control group, P<0.05; <>: Compared
with the PM,s group, P<0.05.

2.3 BALF RS HKRDERITHE DL
PM,s R SAR DA S S T EIEE KT IRA.

BEEXTERAE. KA D ZREAH. KRBTSO REA
(P<0.05), 7KB. B S EFIERSHMWMB S
STHRFEFREFA (P<0.05), &= RKBHRDHRE
APMRARE S BT EEERR KR EETIRA (P<
0.05), KA B, KA ERSHERENAEE D
tbEF A IBEL K4 (P<0.05), B BN REALAK
R BALF R FEER M RIBRE B D Eb & T PM,s RS A,
BBV D HSAH. £IFEH/KTERAF DMSO XTHRLA
(P<0.05), & RFIZE LD REHKRNIERE
RIARE E 53 b3 = F DMSO XFER4H (P<0.05) 0 7KIA.
BNROREZIEAARERARKENRTEESR
IKIFERLE SRRt FRLE (P<0.05), LA AR MELHRE
BALERERITFERX (P>0.05), &K 2,
2.4 BALFHIL-17. IL-23MELR

ESHIEKE BNBARSHARRIIL-17 REK
THESTFEBRANEXRZAHMNREKF (P=0.036,
P=0.001), PM,s @RI G E A IL-23 RiXKFE RS,
BKARDGER. BEVNRSREERZ, 548
HAGTRALLRESRIEFAITFEENX (P<0.05), 7EK
B BNESR. SRERFAHAZBERKIAITZE
BX (P>0.05), W3,
2.5 KRIMNAMA Th17 AEEIFEENE

PM,s B /KA D HEFAMWARINE MA Th17 4
M E DS TR KT IR, BiEITIEA., Kk
BRARSA, 8BNS RESHKRINE M THhL?
MM B DS TEEI/KITRA, BT A,
DMSO XY BRARIRENM D FEAL, ERIERITF
BX (P<0.05), WE 1. B2,

R2 REHEX PM,s REM S #E A BALF PRSI 5 23148 (Xts, n=5)

Table 2 Total and differential white blood cells in BALF of rats exposed to traffic related PM,s and its extracts

F4ARE 4 25114 (Differential white blood cells, %)

s
&5 S o) AR RMEMAR  SELHAR B HEMR
Neutrophils Eosnophils Basophils Macrophages Lymphocytes
AR IKITHRLE (Saline control group) 2.79+1.37 10.00%3.12 7.8943.23 11.78+8.49 35.39+7.22 34.94+12.71
1ZiESTEEZE (Asthma control group) 5.30+1.61 9.75+3.86 25.88+11.34° 10.3843.01 32.7548.68 21.25+10.31
PM.s FE5 40 (PM,s group) 16.54+3.53* 20.92+7.24% 14.42+9.04° 12.58+6.51 21.75+16.98 30.33+17.08
KA D #E4H (Low aqueous extract group) 6.26£1.37°% 25.3345.92% 21.83+3.33° 17.00%4.00 10.835.30" 25.00+10.97
=AM G4 (High aqueous extract group) 29.40+1.47%°" 27.676.84% 25.175.61°° 18.42+3.02 7.4242.42°° 21.335.74
DMSO XFEBZA (DMSO control group) 3.93+0.80° 11.38+2.43° 17.75+2.36 10.38+5.34 24.38+15.14 36.1349.56
REMD %S4 (Low organic extract group) 9.8443.21° 11.88+1.38° 18.75+0.87 18.13+4.33" 9.2542.50% 42.00+2.97
= ENM 25 4E (High organic extract group) 21.52+7.79"" 13.3043.15° 27.40£2.22%* 23.1042.49¢ 9.30+0.91%* 26.90+4.52
[F] a 1 54 EEIKITERAMELL, P<0.05 ;b : SEEMEXTERZAMELL, P<0.05 ;O 15 PM,s REBAMLL, P<0.05 ;* ( SEAKBRAEBZAHMELL, P<0.05;
f: 5 DMSOXTERAABLL, P<0.05 ; # | SIERBHAD ZeSLAML, P<0.05,

[Note] a: Compared with the saline control group, P<0.05; b: Compared with the asthma control group, P<0.05; <>: Compared with the PM, 5 group, P<0.05; *:
Compared with the low aqueous extract group, P<0.05; f: Compared with the DMSO control group, P<0.05; #: Compared with the low organic extract

group, P<0.05.
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R3 KIBHEXPMs MER RS AE BALFHIL-17, 1L-23
HIFRIAIKE (xzs, n=3, pg/mL)
Table 3 IL-17 and IL-23 levels in BALF of rats exposed to traffic
related PM,s and its extracts

348 (Group) IL-17 IL-23
HEIBERKIFHRLR (Saline control group) 32.6246.70 46.38+8.60
BEIERTHE4E (Asthma control group) 43.85+2.24 92.00+16.48
PM,s FE540 (PM,s group) 52.22+5.29°  304.78+86.08"

KA D 25 (Low aqueous extract group) 45.32+12.66  147.35£63.01°
BB % &4 (High aqueous extract group) 66.04£12.70®" 199.64+55.30°
DMSO XFB&£H (DMSO control group) 37.5746.53°  116.97+33.80°
KBNS ZEA (Low organic extract group)  39.3516.47 129.88+27.45¢
SEN P %EL (High organic extract group) 57.95+7.25*%  179.50+47.13°
(] a: SEEEKITERAMEL, P<0.05 ; b : SEMXERLEELL, P<
0.05; & @ 5PM, 2EAMELL, P<0.05 ; * | SERABRDRE
£H48LL, P<0.05; f: 5 DMSOXTERAAMELL, P<0.05; # : 51KE
ML FeBLAMELL, P<0.050
[Note] a: Compared with the saline control group, P<0.05; b: Compared
with the asthma control group, P<0.05; <: Compared with the PM, s
group, P<0.05; *: Compared with the low aqueous extract group,
P<0.05; f: Compared with the DMSO control group, P<0.05; #:
Compared with the low organic extract group, P<0.05.

10" 1 1.02% 10*1 1.19%
w 103 n w 103 [
a. o
<10f <107f
— —
=10t} =10t}
10° I % | ] 10° | Tl |
10° 10* 10* 10° 10 10° 10 10* 10° 10°
. CD4 FITC , CD4 FITC
10% 13.66% [D] 10° 3 449
L 10° T L 100k
a a
<102} <102}
— —
210 f =10 [
10° | 2 ) 10° | \1 B ) )
10° 10* 10* 10° 10* 10° 10* 10° 10° 10*
CD4 FITC CDA4 FITC
4 4
10% 14.44% 10% ' 1.04%
W 107t W 10t
[~ 9 a
<10} <10t
— i
20| 210}
10° L Bty L ) 10° L ol I
10° 10* 10° 10° 10* 10° 10* 10* 10° 10*
CDA4 FITC CDA4 FITC
4 4
10% 13 20% 10%1'4.00%
L 100t L 10°F
a o
<10 f <107
— —
20| 2 10t|
=4
100 I m ] L ) 100 I B, I )
10° 10° 102 10° 10 10° 10' 102 10° 10°
CD4 FITC CD4 FITC

CEI A SIREKSTERAE ; B BEIGYTERAE ; C : PMs 54 ; D @ 1K
KBRRDFREH ; £ BIBRDREH ; F DMSOXTIRA ; G :
BENRIRSA ; H: SEIRDRSH,

[Note] A: Saline control group; B: Asthma control group; C: PM, s group; D: Low
aqueous extract group; E: High aqueous extract group; F: DMSO control
group; G: Low organic extract group; H: High organic extract group.

Ell Z@HEXPM,s RERSREARIMNE M Th17 AR

MR NEE R
Figure 1 Peripheral blood Th17 lymphocytes of rats exposed to
traffic related PM,s and its extracts by flow cytometry
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&
S abfi
<S5 6
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43¢0 (Groups)

CF] A EIBEKITERA ; B EMEXTERA ; €1 PMs FeE4H ; D @
KBRPDFEE ;£ BAARDFEH ; F: DMSOSTHRA ; G :
RENEARENE ; H: BB REH, a | SHIEBEHKAR
kb, P<0.05 ; b 1 SEEHITERAMELL, P<0.05; * | SIRKBELD
ZEAMLL, P<0.05; f: 5DMSOXTERZAMLL, P<0.05;4#: 5
KBNS ZRSHEL, P<0.05,

[Note] A: Saline control group; B: Asthma control group; C: PM,s group;

D: Low aqueous extract group; E: High aqueous extract group;
F: DMSO control group; G: Low organic extract group; H: High
organic extract group. a: Compared with the saline control group;
b: Compared with the asthma control group; *: Compared with the
low aqueous extract group; f: Compared with the DMSO control
group; #: Compared with the low organic extract group, P<0.05.
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rats exposed to traffic related PM, s and its extracts
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