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(P <0.05), OVAHIEFI&E PM2.5 4181 OVA+Hi 5l PM2.5 41107 IgE 5 OVA 4IAH LR TR, (HES2:24 57 (P> 0.05);
OVA+=i 7l PM2.5 ZH# OVA TR (P < 0.05), Z5if: i PM2.5(31.6 wg) Flmi il PM2.5(100 jg) R iF— 5 i H 12 i /N
BB ARAE ; MR & PM2.5 (10 ) X B /) BLASE JERE TC 3540

[EER]  Mm; PM2.5; FIARMIAN K 4; H4IHEA &K 13

[HESZES] R562.2 [EftRERTD] A [XE=HE] 1007-4368(2015)10-1364-05
doi;10.7655/NYDXBNS20151006

Effects of fine particulate matter by different dosages at short—term exposure on airway
inflammation in asthmatic mice

Liu Yan'?, Feng Ganzhu'*, Du Qiang', Du Xingran', Jin Xiaoxiang’

('Department of Respiratory Medicine, the Second Affiliated Hospital of NJMU, Nanjing 210011 ; *Department
of Respiratory ,the Central Hospital of Maanshan City ,Maanshan 243000, China)

[Abstract] Objective:To observe the effects of fine particulate matter (PM2.5) by different dosages at short—term exposure on
airway inflammation in asthmatic mice, and study the mechanisms of PM2.5 on airway inflammation in asthmatic mice. Methods: A
total of 40 BALB/c mice were randomly assigned into 5 groups, including the PBS control group, the OVA group (asthma group),
the OVA PM2.5 (10 pg) group, the OVA PM2.5 (31.6 wg) group,and the OVA PM2.5 (100 pg) group. Asthma model was reproduced by
sensitization with intraperitoneal injection and inhalation of OVA. On day 26, 28 and 30, the mice were performed with PM2.5
intranasal stimulation, and then sacrificed on day 31. We observed the pathological changes and inflammatory cell infiltration by
hematoxylin-eosin (HE) staining of lung tissues of mice alveolar fluid (BALF) cells in each group. IL-4/IL-13 and serum IgE levels
were examined by the method of ELISA. Results: Compared with the asthma group, the differences in cell count and levels of 1L-4/1L-
13 were not statistically significant in the PM2.5 (10 pg)/OVA group(P > 0.05), while those in the PM2.5(31.6 pg)/OVA group and the
PM2.5(100 pg)/OVA group were increased (P < 0.05). The level of serum IgE in the PM2.5 (10 g)/OVA group and the PM2.5 (31.6
ng)/OVA group was increased slightly compared with the OVA group, but there was no significant difference (P> 0.05). However,
the level of serum IgE in the PM2.5 (100 pg)/OVA group was significantly increased than that of the OVA group (P < 0.05).
Conclusion; The asthma airway inflammation may further aggravate in the PM2.5 (31.6 pg)/OVA and PM2.5 (100 pg)/OVA,
and no significant effect was from the PM2.5 (10 pg)/OVA.
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1.1 ##

8 JH I EME Balb/c /NEL, /K (20 + 3)g, IR
WER R 2L S bt OVA (Grade V,
(Sigma 2~w], KH) , /NEASEEERE T E(IgE)ELISA
171 & (Cusabio AW, 36 ), TL-13 ELISA 5] &
(eBioscience 2], 35 [H) , IL-4 ELISA i3 & ( i
I AEYRHCARR A
12 7%

1.2.1 PM25#9REL A2

KRBT TH-150 Hrifi i BB TR R AR
Kb, HORBESN TRl hEdEIX, 2 i S
WS PM2.5, KRG HZS R R TG 20°COR R
1.2.2 ¥R AER %) &

¥ 40 H Balb/c /NRCRHIBEPLELF R L0 0 5
ZH .PBS Xf BB ZH .OVA 41 OVA+{K54 PM2.5(10.0
pg) 2 OVA+H54E PM2.5(31.6 wg) ZHAT OVA+E

HE PM2.5(100.0 we) 4, 5541 8 H, OVA 411k OVA
Hhi 8k ;OVA+PM2.5(10.0.31.6.100.0 pg)3 4 1E
OVA B, #kRIIRE 2 Bl A 3 FIOARTRIFI R AY
PM2.5 , ik 28 i A — P LG A W APEREPERT
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saline, PBS) X OVA EUhf BN X IRZH 756 1
R 14 K, 43916 Balb/c /MU S EUHE0K 0.1
mL(# 2.25 mg 545 20 pg OVA 1Y PBS #iR), %5
27 KIFERF 1%0VA PBS IFHGHRA FAL L, HK 1
R, AR 30 min, 4L 5 d;10.0.31.6.100.0 ug PM2.5
BIoriliaET 50 Wl A HEh Ko, (AT 37°CH AR
fi#t 5 min® I T4 26 .28 30 KEFEATHEA . 46
31 RALFESNH , b Fe i e AH R A
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Figure 1 Pathological staining of lung tissue of mice in each group(HE,x400)
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PM2.5 21 75 Mg TR PR 7 43 Ll . 9k B A0 i 43 2
A 7 LB & (P < 0.01,% 1),

&1 SAMRMEEERFEBTBESSEESE

Table 1 Inflammatory cell accumulation in broncho-alveolar lavage fluid in a murine model of asthma in the 5 groups

(X+5s)

13 A0 e ot gy aved i) el ved i on WA 4 F A e
8 (x10*4~/L) HH (%) I (%) He(%) (%)
PBS X &4 32.20 + 5.40 1.73 + 0.62 121 +0.71 0.89 + 0.69 96.17 + 1.39
OVA #H 107.84 + 21.27* 10.40 + 1.16"* 437 +1.38 493 +0.71" 80.20 + 2.27
OVAHILF & PM2.5 4 151.80 + 43.06* 13.44 + 170"~ 8.25 + 3.68" 6.93 +0.65°" 71.38 + 4.86
OVA+H 7l i PM2.5 41 168.40 + 36.72** 16.60 + 4.97*** 9.90 + 4.86" 10.23 + 2.48* 63.26 + 6.02
OVA+E & PM2.5 41 189.40 + 50.18** 21.14 + 4.50" 10.66 + 4.00%* 1576 + 2.34**# 52.43 + 7.88
FAE 15.65 26.81 7.20 60.42 53.73
PAE < 0.001 <0.001 0.001 <0.001 <0.001
5 PBS ¥R, *P < 0.05,**P < 0.01;5 OVA gAML ,*P < 0.05,%P < 0.01,
2.3 BALF ¥ IL-4 IL-13 #=foif IgE a2 FHIPAA S0 AN PM2.5 ] BB A AP g

5 OVA 41, OV A5 PM25 4 BALF
114 1113 BRETE BTS2 E X (P> 005),0-
VA+H | Sl PM25 AT #2ES (P<005);0-
VAHIL, HE PM2.5 407 1gE 5 OVA A,
ERTEHFE (P> 005); TiE Al PM2.5 415 O-
VA HHE, ZRASE L (P< 005, 2),

RI &

PM2.5 AL ) B AUSE AT 22 3555 42 (poly-
cyclic aromatic hydrocarbons, PAHs) Z&4n9E | K,
% ANERSE R LLER BN R mIT RS Hoh 236
7 AR A ] BE S SRR, DL R VR 20 i A O

JEC P 0 IO (AN LR 6L AR A ) | X SR R R i
RINFE ML AB G, Wagner 551 ST IE LR 78 T
PM2.5, SFEAOERAE AN B < IE = SN
P | X SR 55 M (N EEAF A MRER R, HE B ] 7
Hopr Z R &R . AR H AT SR ASRESE 42
T RS S G E RN B RS TS R05
YufR e A R AU Y 4 FPHLHIHELD . A0 I
55 OB RYEEIE 5 R R, DL R
I = P 5 A ) B E

A RAIFSE s, PM2.5 3o I i /s LSl R
s 245 LU LA O 5 eERs 2 AH H,
/N BALF Hr i s gl g2 gos
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Table 2 Cytokine levels in BALF and serum total IgE measured by ELISA (X+5s)
20 531 Jif Y B 1L-4(pg/mL) i Y P B 1L-13 (pg/mL) L7 1gE(ng/mL)
PBS %} HE£H 26.95 + 3.78 9.78 + 0.96 1.33 + 0.63
OVA 4 78.12 + 9.87** 2150 + 1.17"* 16.83 +3.91**
OVA+{IEFI i PM2.5 41 86.23 + 6.21"* 24.61 £ 1.79"* 16.86 + 7.33"*
OVA+H1 5 PM2.5 21 88.72 + 14.05* * 27.86 + 2.24* % 19.51 + 6.75**
OVA+= i PM2.5 41 98.76 + 4.88* *# 34.50 + 5.90* *# 26.90 + 5.57**
F{A 82.07 30.80 15.78
P <0.001 <0.001 <0.001

5 PBS SHHRZHAALL, " *P < 0.01; 5 OVA 4L, *P < 0.05, %P < 0.01,
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Zh B 4 F -1 (vascular cell adhesion molecule-1,
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TRl — &G Ak b (5 02 5q31-933.5¢23-31) 1M
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TH R TgE YA RN R M
fr1s-16l Ll PM2.5 I E B Ry s BT SERE AL
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1) i 5 R T B2 AR 25 A A5500 A0 L B0 ; — FLFIR
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E S
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