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Analysis of PM, ; components during winter in Xinxiang city and their inflammatory effects on hu-
man type I alveolar epithelial cells

LIU Ying-ying, GAO Xia, LI Hai-bin,ZHANG Guang-hui, WU Hui,ZHANG Rui-fang, WU Wei-dong
(College of Public Health ,Xinxiang Medical University ,International Joint Laboratory on Health Effects and Intervention of Air
Pollution , Xinxiang 453003 , Henan Province ,China)

Abstract: Objective To analyze the PM, 5 components collected during winter in Xinxiang city and their inflammatory
effects on human type Il alveolar epithelial cells. Methods Fine particulate matter (PM, ;) was collected during winter in
Xinxiang using a high-volume air sampler. The composition and mass concentration of soluble anions and metal elements in
PM, ; were determined with ion chromatography and inductive coupled plasma emission spectrometer, respectively. 3-(4,5-
dimethyl-2-thiazolyl ) -2 ,5-diphenyl-2-H-tetrazolium bromide assay was used to examine the effect of PM, 5 on viability of hu-
man type ]I alveolar epithelial cell line A549 ;enzyme-linked immunosorbent assay was used to examine the expression of in-
terleukin-13 (IL-18) and interleukin-8 (IL-8) in A549 cells. Results Airborne PM, ; contained higher levels of NOx and
S0,*” during winter in Xinxiang city. The amount of PM, ;-derived metal elements in PM, 5 varied significantly, with higher
levels of Ca,Mg,Zn and Al. The inhibition ratio of 12.5,25.0,50.0,100.0,200.0,400.0 mg -+ L™' PM, 5 group on A549 of
human type Il alveolar epithelial cell was higher than that of 0.0 mg - L™" PM, 5 group(P <0.05). The inhibition ratio of
200.0,400.0 mg - L' PM, 5 group on A549 of human type Il alveolar epithelial cell was higher than that of 12.5,25.0,
50.0,100.0 mg + L.~ PM, , group(P <0.05). There was no significant difference in the inhibition ratio in the 12.5,25.0,
50.0,100.0 mg - L™" PM, group (P > 0. 05), and there was no significant difference in the inhibition ratio between
200.0 mg + L™" PM, , group and 400.0 mg + L.™" PM, , group(P >0.05). Compared with 0.0 mg - L' PM, 5 group,the IL-1@
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and IL-8 protein expression of the human type II alveolar epithelial cells culture supernatants in the 25.0,50.0,100.0 mg - L™

PM, 5 group was higher(P <0.05). But there was no significant difference in the IL-13 and IL-8 protein expression of human

type II alveolar epithelial cell culture supernatants among 25.0,50.0,100.0 mg - L™' PM, , group (P >0.05). Conclusion ~A-

nalysis of source apportionment suggests that construction and automobiles are main sources of ambient PM, s air pollution. More-

over,exposure to PM, 5 can cause damage and pro-inflammatory response of human type II alveolar epithelial cells.
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Tab. 1
January 2016

Mass concentration of PM, ; in Xinxiang city in

24 h PM, ikt 24 h PM, it
R Ay

W/ (pg-m ™) WREE/ (pg - m %)
2016 -01 -01 219 2016 -01 -16 2
2016 -01 -02 126% 2016 -01 -17 55
2016 -01 -03 122* 2016 -01-18 59
2016 -01 - 04 165° 2016 -01-19 31
2016 -01 -05 131¢ 2016 -01-20 77
2016 -01 -06 23 2016 -01 -21 134
2016 -01 -07 21 2016 -01-22 1142
2016 -01 -08 67 2016 -01-23 71
2016 -01 -09 121* 2016 -01 -24 133*
2016 -01 - 10 202 2016 -01-25 100*
2016 -01 -11 196¢ 2016 -01 -26 94¢
2016 -01 -12 244 2016 -01 -27 75
2016 -01 - 13 77¢ 2016 -01-28 44
2016 -01 - 14 26 2016 -01-29 113*
2016 -01 - 15 11 2016 -01-30 2407

Yt R A K PM,, TSR IR E PM, SRR~ SRR

2.2 FomPM, AR EREFESKE B
S PM, s P AT BB 7 F~ (Ac™ (Cl7 (NO, ™|
Br™ NO, , SO,*" | HPO, ™ {4 i &t ¥¢ & 43 9 Ay
(0.426 + 0. 031) ., (2. 348 + 0. 337) ., (4. 693 =
0.479) . (0.088 = 0. 010) . (0. 052 = 0. 004 ) .
(24.350 1. 832) ,(18.563 +1.761) (0. 086 =
0.013)pug - m > ,NO, . SO, 2y PM, s i1 EE[HES
T4y ,NO, = /S0,7" i 1,311,
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Zn 1AL JiT e vk BE A, Horp Ca JUR P Bk
J >1000 ng - m >, Ca/Al 4.8,
x2 FHRYHEBRETHRERE

Tab.2 Average mass concentration of metal elements in

PM, ; (xxs)
TR JREWEE/ (ng - m ™) TE  RRWE/ (ng - m ™)
Ca 2 248.74 +141.31 Se 28.59 +£3.47
Zn 450.42 +204.06 Cr 71.43 £35.21
Mg 372.59 +£119.40 Pb 33.66 £11.97
Al 468.20 +46.36 Cd 1.29 £0.42
Cu 17.16 £2.41 Ni 9.11 £4.22
Mn 20.52 £5.32 As 3.47 £0.18

2.4 PM, 3t A I EVfiiE R BEAR R RN 45
R 3, 550.0 mg - L7 PM, A LL#L, 12,5,
25.0.50.0.100.0,200.0 .400.0 mg - L™ PM, sZH A
10 750 fii 360 b B2 200 0 Bk AS49 AR K4 i S 24 5 2 T
mLZESRAGI Y E L (P <0.05);200. 0,
400.0 mg - L™" PM, 5 21 A 1 4 fifi o Kz 20 Jfd #k
A549 H KA R B2 = T 12,5, 25.0,.50. 0,
100.0 mg - L™" PM, &4, Z R A G #E X (P <
0.05);12.5,25.0.,50.0,100.0 mg - L™ PM, sZH A
10 29l Rz ANk AS49 Az i 2R 9 R HL 35 22
S TG L (P >0.05);200. 0 mg - L'
PM, (4115 400.0 mg - L™" PM, ;41\ TN RUJifif0 |- j
AR AS49 AR R H B2 R RS X
(P>0.05),

FR3 AEKEPM, 3 A I B A MMk AS49 £
MEZEp i

Tab.3 Comparison of inhibition ratio of PM, . with differ-
ent concentration on A549 of human type II alveolar epi-
thelial cell (n=6,x £5)

4151 A KA R/ %

0.0 mg + L~" PM, 541 0.000 £0. 643
12.5 mg - L' PM, 541 2.385 +0. 5687
25.0 mg - L™' PM, 541 10.016 0. 4522

13.510 +0. 326
21.145 +0. 147
37.200 £0.108*
40.060 +0.057°

50.0 mg - L™' PM, 20
100.0 mg - L' PM, 54
200.0 mg - L' PM, 521
400.0 mg - L' PM, s

H:50.0 mg - L™' PM, s 41 4P <0.05; 5 400 mg - L'
PM, s FLAL P <0. 0535 200 mg - L™' PM, s 41 4P <0. 05,
2.5 AERE PM, Xt A I BYAHiE _E B 40 BE #k
A549 EEFEE EERP IL-18 fn IL-8 EARIEWE
M ZEEFE4, 50.0 mg - L' PM, 41 LK,
25.0.50.0.,100.0 mg « L™" PM, (24 A I U fifiyfe | 7
AR SRR O TL-18 FIL-8 M Rk 3%
T, ZES A L (P <0.05), 25.0,50.0,
100.0 mg « L™" PM, £ A IT TRt 601 iz 2 s %
W IL-18 A IL-8 & SR M L 2= {3 T
Gt E X (P>0.05),

x4 AREPM, KEXA DB G E KMk AS49 155+
L& IL-1p 70 IL-8 EERIXAFI

Tab.4 Effect of PM, ; on expression of IL-13 and IL-8
protein in A549 of human type II alveolar epithelial cell

culture supernatants (n=6,xt5)
255 IL-1B/(ng - L7")  TL8/(ng-L7")
0.0 mg - L™' PM, 541 0.821 +1.231 51.36 £12.27
25.0 mg - L™ PM, 41 3.415 +0.570" 738.40 £99.76°
50.0 mg - L' PM, 541 3.984 +1.109" 858.60 +37.66"
100.0 mg - L™' PM, 541 6.089 +1.471° 969.20 +51.12*
F 3.69 66.10

P <0.05 <0.05

#:50.0 mg - L™' PM, s4H 4P <0.05,
3 g
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