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Abstract: The mechanism of cell damage induced by fine particulate matter ( PM, ;) and the anti-damage effect
produced by natural extracts were studied by human lung carcinoma A549 cells as targets. MTT assay was used to
measure the cytotoxicity and apoptotic rate was detected by flow cytometry with Annexin V-FITC/PI double stai—
ning method. The results showed that PM,  stimulated the proliferation of A549 cells at lower concentration ( <150
mg*L.”")  while PM,  inhibited the proliferation at higher concentration ( =150 mg*L ") . No significant cytotox—
icity was observed in cells exposed to bamboo leaf extract and lingonberry extract but anti-eytotoxicity effects were
shown at concentrations lower than 200 mg*L.~'. Compared to the apoptotic rate induced by PM, 5 bamboo leaf ex—
tract could significantly decrease the apoptosis at 50 mg*L ™" and 100 mg*L™"'(p <0.05) . Lingonberry extract
could reduce the apoptosis induced by PM, ; with good dose-response relationship (r = —0.958 p <0.05) . The
anti-apoptosis effect of bamboo leaf extract was higher than that of lingonberry extract at the same concentration ( 50

mg*L ") . The results suggested that the bamboo leaf extract and lingonberry extract would have no significant cyto—
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toxicity but have antagonistic effect on PM, ;-<nduced apoptotic rate in certain concentration range.
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A549 1 x10°
ml ! 1 mL 24 1 A549
37 C. 5%CO, 24 h Table 1 Effects of bamboo leaf extract
D-Hanks 3 on A549 cell proliferation
0.25.50.100.200.400. 800 1 600 pg- /( mgeL~1") (Mean £SD n=4) /%
ml, ™' 3 20 h 0 100. 00
D-Hanks 2 0.9 mlL 50 261.34 +11.63*
0.1 mL MTT 4h 100 152.62 +2.78*
3000 remin~' 10 min DM- 200 80-24 %2357
S0 1 mL. 150 L. 96 400 65.08 +5.86%
800 61.99 +2.58%*
3 ° 1 600 48.89 £1.94%
oD 570 nm 630 nm. . 5 <0.05.
1.4.3
1 x10° mL ™" 2 A549
2 mL 6 37 %C.5% CO, Table 2  Effects of lingonberry extract
24 h D-Hanks 3 on A549 cell proliferation
3 /(mg=L.7") (Mean +SD n=4) /%
20 he PBS 2 50 141.05 =1.64%
; 1000 remin~'4 C 100 166.43 +2.74*
12 min;  PBS 200 255.43 £4.20%
1000 r*min "4 °C 12 min 400 106. 17 +4.57%
;200 wL  binding buffer 800 92.17 £ 1.48%
200 6 pL  Annxin-V 1 600 54.89 £2.23%
15 min 3l PI 3200 43.29 £1.25%
. = p<0.05.
1.5
EXCEL SPSS13. 0 2
o Mean + SD 2 50 ~400 mg- L™
t ’ 255%
800 ~3 200 mg-L""'
o . (-
2 ( Results) 0.96 p<0.05)
2.1 A549 2.2 PM,
2.1.1 A549 2.2.1 A549
A549 24 h PM, . A549
1.
1 3.
(50 100 mg-L™") 3 PM, | A549
(200 mg-L™' ) (50 100 mg-L™")
o (150 200 mgeL™")
(p<0.05) o 200 mg*L™" 42.06% o
2.1.2 A549 100 mgeL™"
A549 PM, .
24 h 2, (p<0.01) .
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2.2.3 PM, s
3 A549
; -1
Table 3  Effects of different treatments 200 mg+L~'PM, , 100200
on A549 cell proliferation 400 mg L~ 1h
(Mean=SD n=4) /% A549 A549 2,
PM, 5 + PM, 5 +
/(mgeL.7")
FM.s 80 & # #
(100 mg+L™') (100 mg+L™") 701 - US4 5952 et
0 100 166.43 £2.74% 152.62 +2.78% s 601
= 501
50 118.38 £2.29  98.52 +1.99 113.12 +4.54 ?ﬁ.q_u.
100 105.07 £1.93  102.06 £2.47 107.33 £9.14 = 38
150 93.57+0.76  108.88 +3.57 96.20 +2.11 10{ o L1
200 42.06 £5.63 86.77 +6.41 ## 82.88 +4.52 ## 0- PM, 40 PM, +100 PM, 4200 PM, +400
L p<0.05; ## PM, ; p<0.01, 200 mg'L"PMZ‘;élEﬁ*%ﬁéﬂi%%iHl(mg-L")
2 PM, .
2.2.2 PM,
. : A549
200 mg+ L~ PM, 50,100 ok p<0.01 # PM, p<0.05,
-1
150 mg-L 1 h A549 Fig. 2 Effects of different concentrations of
A549 1, lingonberry extract on PM2. 5-induced A549 apoptosis
90 7 sk 2
80 1 74.9 74.98
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200 mgL‘PM +ﬁu+%ﬂ?4%?ff’r /(mgL B
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A549
ek p<0.01 # PM,, p<0.05.
Fig. 1 Effects of different concentrations of bamboo

leaf extract on PM, s-induced A549 apoptosis

1 PM,
A549 (p<
0.01) . PM, A549
50 100 mgeL™'
(p<0.05),
50 mgeL"'
150 mg*L™"
PM, 5
(p>0.05)

(50 ~100 mg-L™") .

(p <0.05)

(r=-0.958 p<0.05) .

3 ( Discussion)
A549
18

PM, ; A549

A549
(50 ~100 mg+L™") o

PM, . A549 PM, .
A549 o

PMZ.S



Chemistry 2005 53(8): 3156 -3166
Zheng W Wang S Y. Oxygen radical absorbing capacity of phe-

nolics in blueberries  cranberries  chokeberries and lin—

gonberries ] . Journal of Agricultural and Food Chemistry

2003 51(2): 502 -509

PM, A549 433
PM,  A549 0 5 ]
2007 33(9): 61 -64
9 Li Y C Meng X J. Studies on the antioxidant activity of anthocya-
20 A549 nins from blueberry J . Food and Fermentation Industries
B PM, | 2007 33(9): 61 -64 (in Chinese)
50 100 mg+L"" 6
M (r Pan YF QuW JJ (.}u YB et al,zlojseazri:l t(r)l) tlhezjiti—oleizmion
<0.05)
effects of flavonoids from fruit residues of Vaccinium vitis<daea L
’ J . Food Science 2005 26( 10): 206 —210 ( in Chinese)
PM, A549 .
° I 2004 17(3): 21 -24
Hao PY XuYM PiZL. Advances in studying on physiodogical
A549 activity and curative effect of bamboo derivatives J . World For-
° PM, 5 estry Research 2004 17(3): 21 -24 (in Chinese)
A549 ; 8
PM, ; A549 I, 2009 26(3): 239 -241
° LiuX MiSQ ZhangY X etal. Anti-oxidative activity of extract
’ of north Ph. Praecox leaves ] . Journal of Environment and
: Health 2009 26(3): 239 -241 (in Chinese)
A549 9
J. 2007 5(2):
o 125 -126
Fu X C Wang X Zheng H et al. Anti-myocardial apoptosis of
(1961—) bamboo leaves flavonoid J . Chinese Journal of Integrative
o Medicine on Cardio~/ Cerebrovascular Disease 2007 5(2): 125
-126 (in Chinese)
10 Ballester F Tenfas ] M PereztHoyos S. Air pollution and
I emergency hospital admissions for cardiovascular diseases in Va-
1990 12(3): 26 -30 lencia Spain J . Journal of Epidemiology & Community
Health 2001 55: 57 -65
] 2009 21(1): 151 -155 11 Samoli E Analitis A Touloumi G et al. Estimating the expo-
ZuGF Zhao X H Cui S N. Research of active substances about sure-response relationships between particulate matter and mortal—
Vaccinium vitis-idaea L. and its development and application ity within the APHEA Multicity Project J . Environmental
J . Chinese Bulletin of Life Sciences 2009 21(1): 151 - Health Perspectives 2005 113(1): 88 -95
155 (in Chinese) 12 Ostro B Broadwin R Green S et al. Fine particulate air pollu—
Wang S Y Feng R Bowman L et al. Antioxidant activity in tion and mortality in nine California counties: Results from
lingonberries ( Vaccinium vitis=idaea 1..) and its inhibitory effect CALFINE ] . Environmental Health Perspectives 2006 114
on activator proteind nuclear factor«B and mitogen-activated (1):29-33
protein kinases activation J . Journal of Agricultural and Food 13

Meta ]
(4): 246 -248
Qian X L Kan HD Song W M et al. Meta-analysis of associa—

2005 22

tion between air fine particulate matter and daily mortality J .

Journal of Environment and Health 2005 22(4): 246 -248



434

(in Chinese)
14 . J.
2004 20(3): 118 -122
CaoY Qi]JS Wang Y L. Mechanisms of inducing apoptosis by
free radical J . Journal of Chongqing Three Gorges University
2004 20(3): 118 - 122 ( in Chinese)

15  LaingS Wang GH Briazova T etal. Airborne particulate mat—
ter selectively activates endoplasmic reticulum stress response in
the lung and liver tissues J . American Journal of Physiology
Cell Physiology 2010 299(4): C736 - C749

16 . PM,, HLF

J.
2005 22(5): 417 -419 423
Mi SQ ZhaoXH Tao Y etal. Exploring urban inhalable parti-
cle matter PM,, on mechanisms of cell toxicity to HLF cells ] .
Journal of Labour Medicine 2005 22(5): 417 -419 423 (in
Chinese)

17 . PM,,

] 2005 22
(6): 427 -430
Zhao X H MiS Q Hao Y J. Reactive oxygen radicals generation

and apoptosis in HLF cells induced by PM,, J . Journal of En-
vironment and Health 2005 22(6): 427 =430 ( in Chinese)

18 . A549 N

J. 2006 33(11): 802 -804
F0003
Liu Q Diao L M Lv X H. Effects of ursolic acid on proli-
feration apoptosis of human non-small cell lung cancer A549
cells and possible mechanism J . Cancer Research on Preven—
tion and Treatment 2006 33( 11): 802 -804 F0003 ( in Chi-
nese)

19 Dagher Z Gargon G Billet S et al. Role of nuclear factor-kap-
pa B activation in the adverse effects induced by air pollution par—
ticulate matter ( PM, ;) in human epithelial lung cells ( L132)
in culture J . Journal of Applied Toxicology 2007 27(3):
284 -290

20 . J.

2005 26(3): 12-15
Ruan HM Zhang Q Y. Application of flow cytometry in the study
of apoptosis ] . Progress in Veterinary Medicine 2005 26
(3): 12 =15 (in Chinese) *



