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Mé dau

* VAn dé 6 nhiém khong khi (ONKK) anh huéng |1én strc
khoe con ngudi ngay cang dwoc quan tam.

* Bén canh cac bénh nodi khoa trén hé hé hap va tim
mach, ONKK con gép phan gdy mot so bénh ung thu.

* ONKK khong chi cé & ngoai dwong ma con ¢ ngay chinh
trong nha chung ta.

e M(rc d0 ONKK khac nhau tuy tirng khu vuec trén thé
gidi, thanh phan va néng dd cac chat gay 6 nhiém cling
rat thay doi.



Cac khu vwe co mirc ONKK cao

Air pollution levels in select countries
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10 thanh pho cé mirc ONKK cao nhat

The ten cities worldwide with highest
levels of air pollution
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Europe Matches Asian Giants In Air Pollution Deaths

Deaths from ambient particulate matter & ozone pollution per million inhabitants”
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Ung thw phoi: nhiéu nhat trén thée gi&i
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Ha Noi 6 nhiém khéng khi gap 5 lan ngwéng
WHO

17/01/2017 12:44 GMT+7

M - Lwong bui PM2.5 trung binh ndm & Ha Nai 1én t&i 50,5 ug/m3, gap
gan 2 1an TP.HCM va gap 5 lan theo khuyén nghi cia WHO.




TP.HCM: T ngay 21-5 dén 22-5-2018, khap cac quén-huyén,
bau troi lién tuc roi vao canh am u, day dac swong mu.
Chi s6 AQI 155 - nam & muc thang diém "khéng lanh manh".







O nhiém khdng khi xuat phat tir dau?

Nguon xuat phat chinh

* Xe c0, giao thong van tai.
* Khdi xa tir cac nha may.
* Nha may nhiét dién.

* NOong nghiép.

* Bép va |0 sudi gia dinh.

e Khoi thuoc |a.



Cac hat bui siéu nho (particle matter)
PM10 va PM2.5

." PM 2-? i TOC NGUOI
Hat kim loai, san pham 50-70um
sau dét chdy

& PM1o
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ONKK do bui siéu nhé PM10 va PM2.5

* PM la nhi*ng hat nho & thé ran hodc long trdi ndi trong
khong khi, hinh thanh tir cac chat nhw carbon, sulphur,
nito va cac hop chat kim loai khac.

e Cac hat bui min < 2.5 micromet (PM, <) nguy hiém hon vi
ching cé thé xAm nhép sau vao phoi.

* Cac hat tlr 2.5 — 10 micromet (PM,y) thwong luru lai &
dwong ho hap trén.

* PM xuat ngudn tir khdi cti, dong co dot dau disel, bui
dwong, mot sé nganh ki nghé, hat thuoc 3.

* PM lién quan dén UT phdi & nguoi khdng hat thude.



Céac chat gay 6 nhiém khong khi cé kha
nang sinh ung

* Nitrogen dioxide
* Sulfur dioxide

* Khi ozone

e Carbon monoxide

e Hydrocarbon da vong thom (Polycyclic aromatic
hydrocarbons - PAHs)

* Cac hop chat hiru co bay hoi (Volatile organic
compounds — VOCs)



Nitrogen dioxide
NO,

* Khi NO2 géy kich &rng, ndbng dd cao gay viém duong tho.

e Khi dot nhién liéu, khi nito duoc xa ra, két hop vadi oxy
thanh oxyd nito (NO).
NO + 02 - NO2

e Cac khi NO2 phan &ng véi khéng khi dm tao ra khéi
swo'ng mu (smog) , mua acid, cac hat PM va ozone mat
dat, rat nguy hai cho strc khoe.



Sulfur dioxide
SO,

e SO2 duwoc thai ra tir viéc dot nhién liéu héa thach, khéi
tlr cdc nha may nhiét dién, cadc nha may ché bién hoéa
chat cé lwu huynh, cdng nghé tach chiét kim loai tw
quang mo.

e T nui ltra phun trao.

* TU xe cd, dau may xe Iira, tau thay.

e Khi SO2 tao ra khoéi swong mu (smog) , mua acid, cac
hat PM kich &rng manh duong hé hap, hai cho cay coi.



Khi ozone
O

NOx + VOC + Heat & Sunlight = Ozone
Ground-level or “bad” ozone is not emitted directly
into the air, but is created by chemical reactions
between NOx and VOCs in the presence

of heat & sunlight.

- Emissions from
industrial facilities and electric

utilities, motor vehicle exhaust,
gasoline vapors, and chemical solvents are

some of the major sources of oxides of nitrogen
(NOx) and volatile organic compounds (VOC).
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« O tang khdéng khi gan mit dat, ozone duoc tao ra khi cac
chat 6 nhiém xa ra tir xe cd, nha may nhiét dién, 16 cao, nha
may loc ddu, nha may hda chat ... dvoc quang héa dudi
anh nang mat troi (photochemical reaction).

* Ozone mat dat |3 mot chat gdy hai manh.



Carbon monoxide CO

Khi CO khéng mau khdng mui, gan chat vao Hb [am nan
nhan thiéu oxy = t& vong.

Nguén CO tir moi truwo'ng

* Nha may nhiét dién, khoi nha may, xe cb, do carbon
khong dwoc dot chay hoan toan.

 Khi thai tir phan chubng trai gia suc.

e Ty s phan ra cac chat hiru co noi dong rudng, dam lay.



Ngudén CO trong nha
e Bé&p cui, than, Ia kho, dau hda, dau Diesel.
* Lo suwoi than cui.

» Thap sang bang dén dau, dén mang séng.
* Xe n6 may trong nha xe.

* Khai thudc I3.

* Chay may phat dién trong nha.




Polycyclic aromatic hydrocarbons (PAHS)
Hydrocarbon da vong thom
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50% cac PAHSs co tinh sinh
ung va trc ché mién dich.



Cac hop chat hiru co bay hoi (VOCSs)

* Tl cac dung moi héa hoc st dung trong cong nghiép,
nong nghiép, phong xét nghiém, gia dinh, khoi xe.

Thudc diét cd, trir sau co tinh
sinh ung manh

10 Most Common Toxie Chemicals in

DRl Products to Avoid

¢ Paraben

e Lead

« BPA/BPS
¢ 14 Dioxane
e SLS

s PVC

e Triclosan
¢ Oxybenzone i
* Diazolidinyl or

1 I}

Imidazolidinyl Urea



Primary Pollutants

S0, NO- NO,. % TR
- Mosthydrocarbons my HNO, H,SO,

: - Mostsuspended g H.O:*%0. PANsW'
. particles .
& ~ Most NO; and SOZ~ salts

& Y
? . pu .
" Aoty
e A Y PV . -
-

%
UI'CGS

LAVNIORHE







TAc ddong cua hda chat trén té bao

Sw phoi nhiém hda chat (khéng khi, nwée, thwe pham, thubc ...)

¥

Héa chat tham nhap vao co thé

v

Kich hoat sw chuyén héa

Gan chat vao céac dai phan to \ Thai déc

(dwéi dang cac “adduct”)

< ¥ %
DNA RNA Protein

v

Liéu gay hiéu qua sinh hoc _ _
. Hiéu qua gay dét bién |—> Khoi mao qua trinh sinh ung

- Tang sinh té bao

23



Chat hoa hoc gay ddc gen (genotoxic)

 Phan (rng vé&i DNA hodc 1a chat chuyén héa phan
ng voi DNA.

» Truc tiép gay bien doi thé nhiém sac (ve so lwong
hoac mat sw toan ven).

» Tac dong gay dét bien (mutagenic) hodc gay déc
té bao (cytotoxic).

DNA Adduct = Mutation = Cancer

24



Co ché sinh ung cta cac chat gay doc gen
1. Hoat hoa chat sinh ung 2. Ganvao DNA 4. Gen bj dot bién

'i’f :2‘5

Héa chdt | Carclnogen
1 ~ dugc hoat héa

> >

3. TBtang sinh,
¢o dinh ton
thuwong

Carcinogen Sira chira DNA Gay chét T8
“chwa hoat héa” theo lap trinh

Néu vi ly do gi, té bao khong sira chira dwoc ton thwong DNA,
khong gdy chét TB theo Iap trinh, thi sau nay ung thw c6 thé xdy ra



Lam céch nao dé
xac dinh sw sinh
ung do ...

® nhiém
khong khi ?



Thiét ke nghién ctru

Thiét ké nghién clru moi lién quan gitra ONKK va ung thuw
khong dé dang, vi:

e Cac tac nhan gdy ONKK 1a mdt hon hop rat nhiéu chat
khac nhau, ndng d6 khac nhau.

e Con ngwoi di chuyén nhiéu noi trong qua trinh séng va
lam viéc.

 Nhiéu yéu t6 gay nhiéu: théi quen, 16i séng, hut thudc,
co dia, di truyén...



Cach chirng minh

» Viéc chirng minh moi Ii‘én quan giwa ONKK va ung
thw dwa vao 2 nhom bang chirng chinh:

- Bang chirng dich té hoc.

* Thi nghiém chirng minh kha nang sinh ung va
dot bién cua tirng chat riéng 1é trong hén hop.



Vai so liéu dich té

* Paolo Vineis va cs (Int. J. Cancer: 119, 169-174 (2006)

e “Air pollution and risk of lung cancer in a prospective
study in Europe”

* Nghién ctru doan hé ca-ching tai cdc nwdc Chau Au tir
1993-1998 trén 500.000 nguoi

e K&t qua: Phat hién dwoc khi NO2 lién quan dén nguy co
ung thu phdi (Ty s6 chénh OR=1.30 (1.02-1.66) khi
nong do > 30 pg/m3



® Yuming Guo va CS, ScienceDirect Volume 579, 1 February 2017,
Pages 1460-1466

* “The burden of lung cancer mortality attributable to
fine particles in China”

* Két qua
 La nghién clru dau tién vé tac dong ciia PM2.5 trén tl
vong do ung thw phdi tai Trung Qudc.

* PM2.5 lién quan dén td& vong do UT phdi, vdi cac
ngudng tac dong.

* Phu ni* chiu tac dong manh hon nam gioi.

* Nguoi gia chiu tdc dong manh hon nguoi tre.


https://www.sciencedirect.com/science/journal/00489697/579/supp/C

Relative Risk
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Lién quan gitra mat dé PM2.5 va nguy co’ UT phdi tai
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Nghién ctru thwe nghiém trén dong vat

> 500 thanh phan hda hoc trong khi thai cé thé gay ra
dot bién gen.

 Cac loai hydrocacbon da vong thom (PAH) c6 thé hiy
hai DNA, cht yéu |a gdy chudi do'n DNA.

* Cac chat ONKK c6 thé gay tén hai DNA qua phdn tng
oxi héa trong mé phai cla chudt vdi liéu phoi nhiem
thap.

« Cac hat PM 2.5 hodc <PM 10 gay toén thwong DNA theo
co ché tuong tu.



* Cho chubt hit khi thai Diesel: co ché sinh ung thu phéi
thuong gap |a thay doi cap base G:C thanh cap T:A.

e Cho chudt phoi nhiém vai khéng khi chira day cac hat
PM, phat hién ti Ié dét bién gen & té€ bao mdm cao gap
1.5 — 2 1an so v&i chudt & moi trwong bén ngoai.

e Bwdc dau cd moi lién hé gitra khoi thudc 1a va dot bién
té bao mam. Cac dét bién nay co thé truyén lai cho thé
hé tiép sau.

« O chubt, cé sy gia ting methyl héa vung khdi dong gen
p36 vdi nong dd pho'i nhiém bui PM 2.5.



Nhirng thay doéi vé gen trén ngwoi

 T0n thwong DNA trén bach cdu clia nhirng nguoi séng
o nhirng vung d6 thi ONKK.

 Ton thwong DNA giy ra do phan rng oxy héa hodc gay
chudi do'n DNA xuat hién nhiéu nhat trong lymphd bao
va niém mac mii ¢ ca ngudi ldn va tré em.

 Cac thay déi & murc dé té bao (bat thwong NST, thay
d6i nhan con, trao d6i cap NST kép) da duoc tim thay &
canh sat giao thong, lién quan dén phoi nhiém PAH,
hoac ozone.

* P6t bién p53 thwong gap & nguoi hat thudec hon nguoi
khong hut.



* M@&i lién quan gitra UT phdi & phu ni phoi nhiém véi
hyrocarbon da vong thom (PAH): Bt bién gen p53 va
Kras duoc tim thay & nhirng phu nir cé budu phoi tirng
hit khi thai trong bép (Trung Qudc).

e 71% |3 d6t bién p53, 20% dot bién Kras, co ché chd yéu
la thay d6i cap nucléotid G-C thanh T-A.

* CO su gia tang hién twong methyl héa &@ mot sé gen
(p16,p53, LINE-1, NOS1, NOS2A, NOS3) & nhitng nguoi
song trong khu vue cé bui PM2.5, PM10, PAH...

Air pollution and cancer-IARC Scientific Publication No 161



Két luan

e Mac du viéc minh chirng gap nhiéu kho khan nhung
mai lién quan gitta ONKK va bénh ung thu 1a chac
chan.

e Sy d6 thi hda, hda hoc hda mdi truang song, 16i song
coOng nghiép hda, hut thudc 14, dem dén nhiéu hé luy
cho strc khoe con nguoi.

* Tuy nhién vung néng thon nghéeo ciing bi anh huong
b&i cac khi thai déc hai trong sinh hoat (ndu bép than,
cUi, rom/thap dén dau), tr may mdc néng nghiép,
phun thudc, hat thudc 1a...

« Pay |3 van dé toan ciu, cdn nhanh chdong gidi quyét dé
khong thanh qua muodn.
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