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Lung HelpLine

Questions about your lung
health? Need help finding
healthcare? Ask an expert.
Call 1-800-LUNGUSA or
1-800-586-4872.

» Learn More

E-Mewsletter

Receive the latest
information on lung health
and healthy air in

your email.

» Register for ENews
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Home > Press Room = Press Releases

IARC Concludes: Outdoor Air Pollution a Leading
Environmental Cause of Cancer Deaths. Particulate
Pollution also Classified as a Group | Carcinogen

Statement of the American Lung Association

WASHINGTON, D.C. (October 17, 2013)—The American Lung Asscciation welcomes
the conclusion anncunced today by the Internaticnal Agency for Research on Cancer (IARC)
that outdoor air pollution and particulate matter both cause cancer in humans, assigning
these pollutants the strongest category of evidence, The IARC, an arm of the World Health
Organization, concluded that outdeor air pollution is a leading environmental cause of lung
cancer. Cancer is in the air, and it does not need to be.

This review by a multidisciplinary, international panel of experts concluded that the strength
of the scientific evidence demonstrates that outdoor air pollution causes lung cancer deaths.,
The review locked at the latest studies conducted arcund the globe. Further this group of
experts identified fine particles as a specific carcinogen.

The human toll is profound. They cited one 2010 study that estimated fine particles
(PM2.5) contribute to 223,000 deaths from lung cancer worldwide.

According to the IARC, both outdoor air pollution and fine particulate matter meet the
strongest standard evaluation, placing them in the Group 1 category. As they explained, t
Group 1 category "is used when there is sufficient evidence of carcinogenicity in humans.
Exceptionally, an agent may be placed in this category when evidence of carcinogenicity in

humans is less than sufficient but there is sufficient evidence of carcinogenicity in

a relevant mechanism of carcinogenicity.”

Thanks to the Clean Air Act, the air guality in the United States has improved significantly
over the past 40 years. However, too many pecple remain exposed to dangerous levels of
cancer-causing air pellution and particulate matter, 4s a nation, we owe protecticn from
lung cancer to our families, our children and our neighbors. The Clean Air Act provides the
tools to clean up power plants, motor vehicles, and industrial processes, as well as the
woodstoves used to heat homes.

Big polluters and their allies on Capitol Hill have tried time and again to dispute the science,
even though these published studies have stood multiple, thorough, independent reviews.
This IARC review is only the latest and most comprehensive,

The Lung Association hopes that this IARC review will end the debate about the need to
clean up air pollution.
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I ORICINAL CONT RIBUTION

Lung Cancer, Cardiopulmonary Mortality,
and Long-term Exposure
to Fine Particulate Air Pollution

C. hrdon Popa 1. Ph
Richanl T. Burneit. PhD
Michaal |. Thun, M[
Eugania E Calke FhIX
Dianisl Krewski, PhD
Earhiko lio, PhD
Ceorge [ Thurson, Sl

ASED ON SEVERAL SEVERE AIL
pollutien everis, a tzmporal
coerelanon between exirzmely
high concenmaiions of particu-

laie amdl sulfur owide arr palluton and

acutz mereazes m mariahiy was well
established by the 1970s. Subse.
quenty, epidemiological sches pub-
lishied between 1989 and 1996 re.
poried health effects at umexpecoed by low
concenratons of pariioulate s paliu-
tion.* The comvergence of data from
these sindizs, whilz conireversial)
prompted serious recomsidemiion of
standards and bealth guidelines™* and
ledioalong-izem research program de-
signed to analyze health-rebited effects

due to partculie pollyoon ™ "mm*

the Envimommenial Frotection Agency

adopied new ambaent air quahny sam-
dards that would impose regulaory bm-
it om fine pardcles measumng lessthan

.5 pmm chameier (P34, ). These new

stmdards were challenged by indusiry

groups, blocked by a federal appeals
coutt, bui ultrmately wpheld by the U=

Suprzme Coun.

Although most of the recent epidz-
mizkagial research has focnsed on el

1102 WA Mk 6 20001 187, Bo. 3 Faprinked)

Context Asocations have been found betwesn day-towday particulaie airpelution
and ingzased ek of vanous advers: health oricomes. nduding candicpulmonary mor-
taltty. Howswer, studes of heakh sffcts of kng-term partiadlas air polution heve
baen less condusive.

Cbjpcthee To assess the rebitiorchip Eatwaen long-em exposure to fine patiou-
Lrte ar polbution and dl-cause, ing cancer, and cardicpulmenary mortality.

E.ﬁ.' Sgtting, and Participants “ikal st and cus of death datwem of-
by the Amircan Cancer Sadety as part of the Cancer Frevention || study, an on-
,gorgprmpomnrrnrﬁlym.ﬂy which ervcled approcimately 1.2 milonadults in 1222,
pants complated 1 questionnara detaling individual rik facor dataage. se, race,
wnl,ﬂ't ] h'r.ﬂ11nlcl'g;hkhlr3,I aducation, markal st dit, Aoohol corsumption, and
poLre). rld:f:cmt&h.b' nuh#:mn:ﬂd.i‘kmlriwd
wrﬂ1 ai palioton data for metrogotan ﬂu.gj‘u.t led States and com
Hmdwlhmimm::ndn.mufduﬁdauﬁm.@mumbwﬂ 1a3g,

Maln Dutcomne Measure &llcase. lung cancer, and cardiogulmenary mortaliy.

Results Ane particubrte and sulfur cxde—rebrted polution ware assoclated with al-
causs, lung cancer, and crdicpulmenary morality, Exch 15-pg/m? dlevation in fire
particulata :t;nluﬂm wa amocaied with approsimately a 4%, 8%, and 2% in-
creased sk of dl-cause. candicpulmonary. and ling cancer mortality, respectivaly. Ma-
sures of coarse partide fraction and totl suspended particke were not consistently
assodaied with mortabty.

Candusion -tam axposure b combustion-ralated fine particulats ar polu-
tanls an mp::;"m nmlmmrrﬁ rek factor for cardiopulmenary and lung ﬂm

MMAA 2003207 1133101 W

Tects of shomterm exposures, several 2 siudies linked individual risk facior
siuches suggesi that long-term expe-  and viial status data with nagonal am-
sure may be morz imporiant n terme biznt @i pelluden daa. ™ Our anatyss
aloverall public health* The rewstane  wses data from the larger sindy and
dards for long-term expoaure m FM;,
were anginally based primanly on 2 e amaine §

prospeciive cohart studies,'™ ™ which “““D"m “?Wrmﬁ
evalmted the effecie of long-term pol  Gurettand e s Ararean Carar s
Tatiom exposure on meetality, Borhof  ris Ga i0n Than asd Calel; ind Riew feri Lri-
ihiese stuiies have been subected in ;,,"‘{:,‘,‘“"'*"‘“‘ s, M (i s
much serotmy,” induding an exten- Gam Mrld g Axor it Bapraie: © drcn Fope

sive independent audit and reamalysis i
af the crigtnal iy The Lirger afthese ""w v T e

2002 American Medical Awcdsicn. All nghts oo

Dcmeerbasler] Frore e jurs oz on lanaary 17, 2008
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B 2.0 ~ Broceoli sprout beverage .
2® 18- -
[===] (e 1] — -
ZEMEFFLPM2.505% £g '6 |
25 14+ Benzene [SPMA] -
@ P <0.001
: E’ 12+ :
(e]
Research Article 8 cgl 10 - . _ . . . i .-
— 08 - o ' 4 mE A TA SE Ok gh
Rapid and Sustainable Detoxication of Airbome Pollutants by ‘ @ Placebo beverage J ° zZ&5] ﬁ)IL % BB J[g% HjJ A E‘E
Broccoli Sprout Beverage: Results of a Randomized Clinical 06 — A - . . . A
Trial in China 12 0 14 28 42 56 70 84 %% EE ﬁ(,ﬁﬁf H:Il fﬂ:;tj%fr% o
Patricia A. Egner’, Jian-Guo Chen®, Adam T. Zarth®, Derek K. Ng?, Jin-Bing Wang®, Kevin H. Kensler',
Lisa P. Jacobson®, Alvaro Munoz®, Jamie L. Johnson', John D. Groopman', Jed W. Fahey®, Paul Talalay’,
Jian Zhu®, Tao-Yang Chen®, Geng-Sun Qian®, Steven G. Carmela®, Stephen S. Hecht*, and C 6;000
Thomas W. Kensler'*
22 5,000 | r"/_./.\./'_'
c :
0= _ .
SPMA -« 3-HPMA  HMPMA cE40rlg o 09
= é ‘ (@) Acrolein [3-HPMA]
Yo oo A= Y= SA =X Eret AR £ £ 3,000 - P=0.010 -
1 >l _57|T}E_Et|:% ZKEDT% =
~ ( ) § g Crotonaldehyde [HMPMA]
W R EEE s Lo S .

1,000 - : ;

0 14 28 42 656 70 84
Days
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M BEEREE NI EII

NIH Public Access
EPN : A

A diiior Manuscint Primary Mammospheres B  Mammosphere Size

Published in final edited form as: 1 B MCF7 0 uM SF 0.5 uM SF 1uMSF 5 uM SF

Clin Cancer Res. 2010 May 1; 16(9): 2580-2590. do1:10.1158/1078-0432.CCR-09-2937
OSsuM159

Sulforaphane, a Dietary Component of Broccoli/Broccoli Sprouts,
Inhibits Breast Cancer Stem Cells

MCF7

Yanyan Li?.P, Taoc Zhang?, Ha nKork aya®, Suling Liu H iu-Fang Looa Bryan Ne wmana
Yanke Yu?, Shawn G. clouthi , Steven J. s hwartz! x S. Wicha®’ and Duxin Sun?®

@ Department of Phar IS , College of Pharmacy, University 01 Michigan, USA
b Department of Food Science and Technology, The Ohio State University, USA
Comprehensive Cancer Center, Department of Internal Med e, U rsity of Michigan, USA

o o ¢ y : : LR
i o s ' ws
; ; h '
1 '1 SUM159
0 0.5 1 5
A B Concentration of SF (uM)

1duosnuep Joyiny Yd-HIN

Sphere formation
normalized to control (%)

120 25
" P=0.005
£ ££ 2 4/ N TR AT REL R /)N
EE 60 § § 1.5 4
2 40 ~+-SUM159 E %_ 1 -
[ ]l -=McF7 S 5 a1 =
° 7 , £ §os | * &S MR I=ABRESSRIEA -

oConcentrationofSF(uM) 0 0 5 10 ¢ —ﬁ ?%%T#L%H%@EE?W%JQQ% . %ﬁﬁﬁﬁé@}gﬁi 1
Concentration of SF (uM)
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it 5 16 S YD HI I 45 15 722 4 B

»

24 Hour 48 Hour
120 ¢ 120
g %I:b ab g
£ L ab g
—_ I =
.g -g ab
5 2 A
w v aIb
£ 3 b
0.01pM 0.025uM 0.05pM 0.075uM 0.1pM 0.01pM 0.025uM 0.05uM 0.075pM 0.1uM
m Control = Sulforaphane = Cruciferae extract  Cruciferae fermented liquid = Control = Sulforaphane = Cruciferae extract  Cruciferae fermented liquid

Valuse are expressed as meantSD, a, p<0.05 indicates a significant difference Valuse are expressed as meantSD. a, p<0.05 indicates a significant difference

compared with Sulforaphane ; b, p<0.05 indicates a significant difference compared compared with Sulforaphane ; b, p<0.05 indicates a significant difference compared
with Ceuciferae extract. with Ceuciferae extract.

ICs #5342 AR =
EiAX #) B HE H=3.1mg/70kg/day
B B2 % ¢ A £=0.01ml
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»

24 Hour 48 Hour
120 120
100 | ab ab 100 +
< i . ab & -
< g0 | z ab < g0 |
= I ab £
£ I z = I o
.g 60 E 60 ab
L L I b
E é E: ab
— 40 = 40 r I
= = ab
L&) o 2 o I
20 20 F
0 . 0 .
0.01pM 0.025uM 0.05uM 0.075uM 0.1pM 0.01pM 0.025pM 0.05M 0.075pM 0.1uM
m Control = Sulforaphane = Cruciferae extract Cruciferae fermented liquid m Control  w Sulforaphane m Cruciferae extract Cruciferae fermented liquid
Valuse are expressed as meantSD, a, p<0.05 indicates a significant difference Valuse are expressed as meantSD, a, p<0.05 indicates a significant difference
compared with Sulforaphane ; b, p<0.05 indicates a significant difference compared compared with Sulforaphane : b, p<0.05 indicates a significant difference compared
with Ceuciferae extract. with Ceuciferae extract.

ICs 3% A B2 &
A B B ¥E H=2.42mg/70kg/day
i 8% i 4E A ==0.008ml
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24 Hour 48 Hour

120 ¢ 120

100 100
> 80 f ab < 80
® ! ab ®
— I b =
£ 60 E £ 60 ab
g f ab g = ab
= 40 I = 40 [ ab
3 ! 8 = ab

20 | 20 | : ab

0 s 0

0.1y M 0.5uM 1uM 1.5uM 2uM 0.1pM 0.51M 1pM 1.5pM 2uM

w Control  m Sulforaphane w Cruciferae extract Cruciferae fermented liquid m Control m Sulforaphane = Cruciferae extract = Cruciferae fermented liquid

Valuse are expressed as meantSD, a, p<0.05 indicates a significant difference Valuse are expressed as meantSD, a, p<0.05 indicates a significant difference
compared with Sulforaphane : b, p<0.05 indicates a significant difference compared compared with Sulforaphane ; b, p<0.05 indicates a significant difference compared
with Ceuciferae extract. with Ceuciferae extract.

ICso# i ABE A =

B4R, E) &) 4 H=12.4mg/70kg/day
B B% ik 1% A £=0.04ml

# %) 5 £=302.7mg/70kg/day
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24 Hour 48 Hour
120 ¢ 120
100 | 100
S e
o 80 < 80
£ ab g
E 60 ab § 60 ab
e f I ab 5 w
2 E ab = ab
= 40 | I = 40 I ab
Gt 8 I ab
20 20 I
0 0
O.I[IM 0.5LIM I[IM I.S[M Z[LM 0.1|1M O.S[LM I[I.M 1.5|1M 2|,I.M
m Control ~ m Sulforaphane m Cruciferae extract = Cruciferae fermented liquid » Control  w Sulforaphane = Cruciferae extract  Cruciferae fermented liquid

Valuse are expressed as meantSD, a, p<0.05 indicates a significant difference
compared with Sulforaphane : b, p<0.05 indicates a significant difference compared
with Ceuciferae extract.

Valuse are expressed as meantSD, a, p<0.05 indicates a significant difference
compared with Sulforaphane : b, p<0.05 indicates a significant difference compared
with Ceuciferae extract.

ICs iR ARE R E:

X B F % H=38.8mg/70kg/day
B3 B2 4 A &=0.127ml

i & & %£=0.413ml/70kg/day
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