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Chwong 1: GIOI THIEU CHUNG

1. Poc hoc (Toxicology)

La nganh hoc nghién cttu vé khia canh dinh tinh va dinh lugng tdc hai
ctia cac tac nhan hod hoc, vat 1y va sinh hoc 1én hé thong sinh hoc ctia sinh vat
song (J.E Borzelleca).

Theo B0 sdach gido khoa Brockhaus. Doc hoc 1a nganh khoa hoc vé chat
doc va cdc anh hudng ctua ching. Nganh doc hoc chi bat dau duoc xay dung tix
dau thé ky 19 ¢6 lién quan chat ché dén nganh dugc 1y (nghién ctu tic dung
cta thudc 1én co thé).

Doc hoc 1a khoa hoc ctia cdc anh hudng doc ctia hoé chét 1én céc co thé
song. N6 bao gom céac chat nhu: dung moi hitu co, kim loai nang, thudc trir
sau, m§ phdm, cdc thanh phin trong thiic an, cdc chat phu gia thuc phidm
(Textbook on Toxicology).

Doc hoc 1a khoa hoc vé chat doc, 1a nganh khoa hoc co ban va ting
dung.

Poc hoc 1a mon khoa hoc xac dinh cac giéi han an toan cua cac tac
nhan hoa hoc. (Casarett va Doull 1975).

Poc hoc da dugc dinh nghia boi J.H. Duffus nhu la mén khoa hoc
nghién cttu vé maoi nguy hi€ém thuc su hodc tiém tang thé hién & nhiing tdc hai
cua chat doc Ién cdc t6 chiic song. C4c hé sinh thdi: vé mdi quan hé gitta céc
tdc hai d6 véi su tiép xic, vé co ch€ tdc dong, su chuin dodn, phong ngira va
chita tri ngod doc.

Tém lai, doc hoc 1a mon khoa hoc nghién ctiu vé nhitng méi nguy hiém
dang xay ra hay s& xay ra cua cac doc chat 1én co thé song.

Mot s6 nhém cua doc hoc

- Boc hoc moi trudong - DBoc hoc cong nghiép
- Boc hoc cua thudc trir sau - Boc hoc dinh duéng
- Boc hoc thuy sinh - Boc hoc lam sang

- Boc hoc than kinh



2. Doc hoc moi truong (environmental toxicology)

Hai khai niém doc hoc moi truong (environmental toxicology) va doc
hoc sinh théi (ecotoxicology) rat gan nhau trong doi tuong nghién ctru va muc
dich. Doi khi nguoi ta dong nhat ching.

Poc hoc moi truong 1a mot nganh nghién cttu quan hé cac tac chat cé
hai trong moi trudng tu nhién (ngudn goc, kha nang tng dung, su xuat hién,
dao thai, huy diét[]) va phuong thiic hoat dong cua chiing trong moi truong.

Doc hoc moi truong huéng vé moi quan hé giira tdc chat, cau tric cla
tdc chit anh hudng c6 hai ctia chiing d6i véi céc co thé song.

Poc hoc sinh thai 1a nganh khoa hoc quan tam dén céac tac dong c6 hai
cua céac tdc nhan hod hoc va vat 1y 1én cdc co thé song. Dic biét 1a tic dong
lén cdc quan thé va cong dong trong hé sinh thai. Cac tic dong bao gébm: con
duong xam nhap cua cac tac nhan hoa ly va cac phan tng gitta ching véi moi
truong (Butler, 1978).

Muc tiéu chinh ctia doc hoc sinh théi 1a tao ra nhitng chuan muc ban
dau thiét lap tiéu chuédn chat luong moi trudong, danh gia va du dodn ndng do
trong moi trudng, nguy co cho cic quan thé tu nhién (trong d6 c6 ca con
nguoi) bi tic dong manh badi su 6 nhiém moi trudng.

C6 mot s6 su khac nhau co ban gitta doc hoc va doc hoc sinh thai. Doc
hoc thuc nghiém thuong ti€n hanh thi nghiém trén dong vat cé vi va cac so
lieu diing dé dua ra cdc gi6i han an toan chi cho mot muc tiéu tié€p can, dé 1a
con nguoi. Nguoc lai muc tiéu ctia doc hoc sinh thai l1a bao vé toan bd sinh
quyén, bao gom hang triéu loai khdc nhau, dugc t6 chiic theo quén thé, cong
dong, cac hé sinh thai lién hé v6i nhau qua nhitng moi tuong tac phic tap.
Muc dich ctia doc hoc 1a bao vé stic khoé con ngudi trong cong dong & mic
do timg ca thé. Con muc dich cua doc hoc sinh thai khong phai 1a bao vé timng
c4 thé ma bdo ton céu tric va chifc niang cua cdc hé sinh théi.

3. Chat doc, tinh doc
3.1. Chat doc



Chat doc (chat nguy hai) 12 bat cit loai vat chat ndo c6 thé gay hai 16n
t6i co thé séng va hé sinh thdi, 1am bién doi sinh ly, sinh ho4, phd v& can bing
sinh hoc, gay r6i loan chiic nang s6ng binh thuong, dan dén t rang thai bénh 1y
hoac gay chét.

Liéu luong hodc nong do cia mot tac nhan hoa hoc hoic vat 1y sé€ quyét
dinh n6 c6 phai la chit doc hay khong. Vi vay tit ca cdc chat déu c6 thé 1a
chat doc tiém tlng. Theo J.H.Duffus "mot chat doc 1a chat khi vao hoac tao
thanh trong co thé s&€ gay hai hoac giét chét co thé d6". Tt ca moi thit déu cé
thé 1a chat doc, chi c6 diéu liéu lugng sé quyét dinh mot chat khong phai 1a
chat doc (Everything is a poison. Nothing is without poison. Theo dose only
makes. That something is not a poison - Paracelsus - bac sy Thuy sy, 1528)
3.2. Tinh doc

La tdc dong cua chat doc d6i v6i co thé song. N6 phu thudc vao néng
do ctia chat doc va qua trinh ti€p xdc.

Kiém tra tinh doc 12 ti€n hanh nhitng xét nghiém dé uGc tinh nhing tac
dong bat 1oi clia cdc tdc nhan Ién céc t6 chic co quan trong co thé trong diéu
kién tiéu chudn.

4. Phan loai.

C6 rit nhiéu co s& khac nhau dé phan loai cdc tdc nhan doc, tuy theo
muc dich nghién ctu va doi tugng nghién cttu. C6 thé ké mot vai cach phan
loai nhu sau:

- Phan loai theo nguon goc chét doc.

- Phan loai theo nong do, liéu luong.

- Phan loai theo ban chat ctia chat doc.

- Phan loai theo moi truong ton tai chat doc (dat, nudc, khong khi)

- Phan loai theo nganh kinh t&€, xa hoi: doc chat trong nong nghiép,
cong nghiép, y t&€, quan sul

- Phan loai theo tic dung sinh hoc don thuan (tdc dung kich tGng, gay
ngat, di ung, ung thu, dot bién gen, quai thail )

- Phan loai dva vao nguy co gay ung thu & nguoi.



Theo ban chat ctia chat doc céc loai tic nhan c6 thé gay doc gébm céc
loai hoa chat (tu nhién va téng hop, hitu co v vo co), tdc nhan vat 1y (bic xa,
vi s6ng) tdc nhan sinh hoc doc t6 ciia nAm mdc, vi khuin, dong, thuc vat.

Dua trén nhiing ching ctt 16 rang nghién cttu trén cac hoa chat c6 kha
nang gay ung thu trén nguoi, [ARC (co quan nghién ctru ung thu qudc t€ ) da
phan cac hoa chat theo 4 nhom c6 kha nang gay ung thu.

Nhém 1: Tac nhan la chat gay ung thu & nguoi

Nhém 2A: T4c nhan c6 thé gay ung thu & nguoi

Nhom 2B: Tac nhan c6 1€ gay ung thu & nguoi

Nhém 3: Tac nhan khong thé phan loai dua trén tinh gy ung thu & ngudi

Nhom 4: Tac nhan c6 1€ khong gay ung thu & nguoi

Viéc phan nhém cac yéu t6 mang tinh khoa hoc dua trén nhitng thong
tin, sO li€u tin cdy, ching ci thu dugc tir nhitng nghién cttu & nguoi va dong
vat thi nghiém.

5. Nguyén ly chung: Méi quan hé giita nong do (lieu lwong) dap dng/phan
{ing cua co thé.

Liéu lugng (dose) 1a mot don vi clia viéc ti€p xtc cdc tdc nhan gay hai
len mot co thé séng. N6 dugc thé hién qua don vi trong luong (hay thé tich)
trén thé trong 1 (mg, g, ml/kg co thé) hoac trong luong (hay thé tich) trén mot
don vi dién tich bé mit ti€p xtic clia co thé (mg, g, ml/m* bé mit co thé). Nong
do trong khong khi ¢6 thé dugc biéu dién qua don vi cuia khéi lugng hoic thé
tich trén mot thé tich khong khi nhu ppm, hay mg, g/m’ khong khi. Nong do
trong nudc: mg/l = ppm hay ug/l = ppb.

Su dap ung/phan tng (Response) 1a phan ting ctia co thé hay mot hoic
mot vai bo phan cua co thé sinh vat d6i véi mot kich thich ctia chat doc
(Duffus). Su kich thich c6 thé gom nhiéu dang va cudong do cua ddp tng
thuong lién quan dén cuong do kich thich; kich thich cang manh thi su dap
ting trong co thé cang 16n. Khi chat kich thich 1a mot hod chat thi ddp ung
thudng 1a ham sd cta liéu luong va méi quan hé nay duoc goi 1a moi quan hé

liéu lugng - ddp ung.



Mot tdc dong c6 hai, gay ton thuong, hodc c¢6 doc tinh 12 mot su thay
déi vé hinh théi, sinh 1y, su phét trién, sinh trudng va tudi tho ciia mot co thé,
gay ra su suy yéu cua cdc hoat dong co ban hoic suy yéu kha nang dé khing
lai nhitng chat doc, hoac tang su man cam véi tac dong c6 hai clia moi truong.

Co quan tiép nhan (receptor) 1a mot diém nhay cam hoac dé dap ung,
nam tai t€ bao chiu tdc dong cua tac nhan kich thich. N6 con dugc goi 1a thu
thé. Cac thu thé trén bé mat duoc goi 1a loai I. Trong t€ bao chat goi 1a loai II,
trong nhan goi 1a loai III. Két qua cta tuong tac gilta tic nhan va co quan tiép
nhan 1a su khoi dau ctia mot chudi cdc su kién sinh hod va dinh diém 1a dadp
ung ta nhin thay.

Su dap tng lién quan dén so thu thé tham gia va thoi gian tuong tdc gitta
hoa chat va thu thé. S6 thu thé tham gia lai lién quan dén 4i luc ctia ching véi
tdc nhan nong do cta hoa chat, thoi gian tic dong. Su ddp tng phu thudc vao
sO phuc hgp hoa chat - thu th€ duoc tao thanh.

Cic thu thé phai lién két v6i hod chat, trai qua mot s6 phan ting tao ra
ddp tng. Khi liéu hod chit tang 1én, s6 lién két v6i thu thé ciing ting lén, sO
dap tng cling tang.

Lién két gitta hod chat va co quan ti€p xtc c6 thé 1a dong hoa tri,
hydrogen, hay luc Van der Walts. Ban chat cua lién két trén s€ anh hudng
dén thoi gian ton tai phitc hod chat - co quan ti€p nhan va thoi gian sinh ra
cac hiéu ung. Lién két dong hoa tri thi twong d6i khong thuan nghich
(khong phuc hoi dugc) con lién két ion, hydro va Van der Walts thi thuan
nghich (phuc hoi dugc).

Dé mot co quan ti€p nhan c6 thé gy ra mot dap ung thi dau tién né
phai gin véi hoa chat tac dong. Lién két nay thuong 1a lién két khong dong
hoa tri va thuan nghich. Ti€p heo, cac co quan tiép nhan duoc hoat hod, qua
trinh nay dugc goi 1a chuyén hod tin hiéu, tao ra cdc hoat tinh noi luc. Sau dé
12 hang loat cdc hién tugng va sau cling 1a tao ra ddp tng clia co thé. Qua trinh

nay goi la qua trinh lién két gitta co quan ti€p nhan - dap ing.



Con dudng xam nhap cua cac hod chat vao co thé con ngudi va dong vat
qua miéng (tiéu hod), duong thd (ho hap) va qua da (ti€p xic cuc bod)

Hoa chat ti€p xtic v6i co thé, di vao mdu. Trong mdu, hod chét c6 thé
ton tai dang tu do hay lién két véi protein (thuong vGi albumin). Hod chat cé
thé rdi mau dén cac co quan noi duoc chuyén hoa sinh hoc (vi du gan), hay
tich trit (cAic m6 md&) hay bai ti€t (than) hay phat ra mot dap tng (ndo). Hoa
chat phai vuot qua 16p mang t€ bao, qua cic 16p phospholipit bing mot qua
trinh van chuyén bi dong (khong tiéu hao niang luong) hay van chuyén cha
dong (tiéu hao nang luong).

C6 nhiéu loai ddp tng dugc sinh ra sau cac tuong tac hod chat - bo phan
ti€p nhan. N6 bao goém su thay déi hinh dang trong thdy hodc khong trong
thdy, hodc nhitng thay déi trong cdc chiic niang sinh 1y hodc sinh hoa. Cdc dap
ting c6 thé khong dic hiéu nhu su viem nhiém, hoai tir ¢6 thé dic hiéu nhu dot
bién gen, khuyét tat, ung thu. Cdc ddp ting c6 thé nhin thady ngay hodc sau mot
thoi gian, c6 thé mot hodc nhiéu bo phan, c6 thé c6 1oi hodc c6 haillkét qua
cudi cung c6 thé 1a kich thich hoac kim ham. Tuy nhién, ban chét doi thanh
cua t€ bao khong bi hoa chat 1am bién déi, vi du t€ bao co thi khong bi bién
d6i thanh t€ bao bai tiét. Su bién d6i co ban hay tic dong c¢6 hai & mic t€ bao
12 can bing noi sinh bi dich chuyén

M6i quan hé liéu luong ddp ung biéu dién su lién quan giita tdc dung va
ddp tng quan sit duoc tai mot quan thé nao day. Ching duoc thé hién trén d6
thi v6i do 16n cua ddp dng nhu binh thuong va liéu luong duoc dién ta theo

dang s6 hoc hoac logarit.
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6. Pac trung cua tinh déc

- Trong moi trudng cé nhiéu doc chat cung ton tai thi tinh doc sé& thay
déi. Phan ting thu duoc c6 thé khuéch dai do doc (1+1=2), tham chi khuéch
dai gap boi (1+1>5). Ciing ¢ thé mang tinh tieu doc (1+1<1 nay 1+1=0)

- Tinh doc cia mot chat tac dong 1én cac co quan khac nhau thi khac
nhau.

- Tinh doc cua cac chat khac nhau tac dong 1én cuing mot co quan trong
co thé thi khdc nhau.

- M6i chat doc ¢6 mot ngudng gay doc riéng doi v6i moi tdc dong trén
co thé thi khic nhau.

- M6i chat doc ¢6 mot ngudng gay doc riéng doi véi moi tdc dong trén
co thé. Liéu lugng chit doc vuot qua ngudng chiu dung t6i da cta co thé, c6
thé gay chét.

VD: SO, 0,03 mg/m*: kich thich miii: 3mg/m*: ho: 30mg/m’: chét

Tinh doc tang theo liéu luong chat doc

- C6 2 dang nhiém doc: cap tinh va man tinh
7. Poc tinh cap, doc tinh man

Ref: /3/p.80-90: /5/p.31, p.96

DPoc tinh cap: 1a tic dong gay chét mot nhom sinh vat sau mot thoi gian
ti€p xtc ngan (24h - 96h) v6i mot tac chat doc. Thuong xay ra khi ndng do tac
chat doc hai cao nén s6 c4 thé bi nhiém doc khong 16n.

Pé ddnh gid doc tinh cap va ngudng doc ngudi ta ding cdc dai luong
sau

LD,, (median lethal dose): liéu luong gay chét 50% sO sinh vat thi
nghiém. Thuong 4p dung cho nhém sinh vat trén can. Pon vi mg/kg dong vat.

LC,, (median lethal concentration) nong do gay chét 50% sinh vat thi
nghiém, thudng dp dung dé danh gia doc tinh clia chat doc dang 16ng, hoa tan
trong nudc hay nong do hoi, bui trong khong khi 6 nhiém. Pon vi mg/l dung
dich doc.



Nguoi ta thuong dung céc chi s6 thoi gian di kém véi gid tri LD, LC
chang han nhu LDy, hay LCsyug, dé chi khodng thoi gian d6i tugng thi
nghiém bi chét.

Néu anh hudng gay tc ché cac chic nang sinh hoc quan trong thi nong
do chét doc tuong tng dé c6 50% ddp tng goi 1a ICs, (median inhibition
concetraion)

EC,, (effective concentration)/EDy, (effective dose): nong do/liéu luong
chat doc gay ra cac anh hudng sinh hoc khac nhau cho 50% d6i tuong thi
nghiém.

TD, néu mot liéu hod chat chi gay tdc dong bat loi dén stc khoé cua
X% sinh vat thi nghiém chi khong gay chét thi d6 1a chat doc va duoc dac
trung boi dai lugng TD.

LT, (lethal time) thoi gian can thiét dé 50% vat thi nghiém bi nhiém
doc va chét. Nghién cttu nay doi hoi khong ché cac diéu kién vé tac chat doc,

néng do/ liéu luong, thoi gian tdc dong va cdc diéu kién thi nghiém khong déi.

LDy, (con dudong
LDy, (con dudng o LDy, (con dudng
o . phoi nhiém: da o ]
Miic do doc | phoi nhiém: miéng, phoi nhiém: ho hap,
chuot hoac tho
chudt, mg/kg BW) chudt - mg lit 4h)
mg kg BW)
Rat doc <25 <50 <0,25
boc 25-200 50-400 0,251
C6 hai 200-2000 400-2000 1-5

Nguon: Worksafe Australia, 1994
Déc tinh mdn: do doc chit c6 thé tich lu§ trong co thé song néu thudng
xuyén ti€p xic nén & mot nong do nhat dinh (dudi ngudng), chua gay chét hay
nhitng anh hudng bat thuong (nhu d/v nhiém doc cidp) ma lau dai sé gay nhiing
bénh tat nguy hiém, gay dot bién gen, ung thu, gay anh hudng lén tinh di

truyén hay anh hudng 1én thai nhi. Nhiing tac chat doc, c6 kha nang tich luy




dan trong co thé, c6 thé gay tac hai vé lau dai nhu trén 12 chét c¢6 doc inh
man tinh.

Nhiém doc man tinh thuong do ham luong chat doc thap va c6 kha nang
tich lu§ trong cic co quan trong co thé. S6 lugng c4 thé bi nhiém doc man
thudng nhiéu hon so véi nhiém doc cép, thoi gian tiép xtc dai hon. Nhiém doc
man thuong kho phat hién khé x4c dinh nguyén nhan.

Trong nghién cttu doc tinh man, thuong muc tiéu la xac dinh gia tri
ngudng, hay muc do ti€p xuc vdi chat doc dé chua thé gay ra bat cit anh hudng
bat 1¢i ¢6 thé nhin thay duoc. Diém cudi ciia nhiém doc khong phai 1a diém
chét cua vat thi nghiém nhung cé nhiing anh hudng khé thay. Pay chinh la
vung gidi han gitta mic anh hudng quan sat dugc (observed - effect level)
va muc anh hudng khong quan sat dugc (no-observed-effect level -NOEL).
NOEL gén x4p xi v6i mién ngudng doc man. NOEC tuong tu nhu NOEL né
la nong do cao nhét ciia mot chat doc khong tao ra mot phan tng rd rét &
vat thi nghiém.

Miic anh huong thap nhat quan sat duoc, LOEL, 1a mic do ti€p xic
v6i chat doc it nhat ma khong giy ra nhitng anh hudng dac biét nao (xem
hinh 1-2). Gid tri ngudng c6 thé chon 1a diém gitta cia NOEL 1a LOEL. Gia
tri ngudng chi ra su tach biét ctia anh hudng tir gia tri nong do khong gay
anh hudng.

NOAEL/NOAEC (no observed adverse effect level/concentration) liéu
nong do hod chit cao nhat khong gay cac anh hudng bat 1gi cho sinh vat chiu
tac dong.

LOAEL/LOAEC (low observed adverse offect level/concentration) li€u

nong do hod chat bat diu quan sat thdy anh hudng c6 hai cho SV thi nghiém.
A

100
LOEL

NOEL
50

Noéng do (don vi tuy ¥)



Hinh 1-2: Gidn do thé hién khdi niém NOEL va LOEL

Khi nghién ctu trén cd, gia tri ngudng cudng dugc goi la nong do chat
doc cuc dai c6 thé chidp nhan dugc MATC.

Do chi phi cao khi ti€n hanh cac thi nghiém ddc tinh trong thoi gian dai
nén Mount va Stephan (1967) da dé nghi dung mot hé s6 ap dung (AF) dé thé
hién moi quan hé gitta doc tinh cip va doc tinh man:

AF = MATC/LC,,

AF 1a mot thong s6 khong thtt nguyén, dugc xem nhu 1a dai nong do.
Vi du néu MATC nam trong khoang 0.5 - Img/l va LCy, = 10mg/1 thi AF
=0.05-0.1

Néu chua biét MATC, nhung biét NOEC, LOEC va LCs, thi AF nam
trong khoang NOEC/LCs, va LOEL/LC;,. Theo ly thuyét AF kha 6n dinh cho
mot hoa chit. Do d6 khi AF cua mot hoa chit da duoc xac dinh cho mot loai
thuy sinh thi né ciing c6 thé 4p dung cho mot loai khéac. Ly thuyét nay cho
phép uéc tinh vé néng do doc tinh man cua mot hod chat 1én céc loai khong
thé tién hanh cdc thir nghiém do khong c¢6 du thong tin va cdc yéu cdu cin
thi€t dé duy tri doi s6ng sinh vat. C6 thé dung AF dé tinh MATC cta loai khac
vGi gia tri doc tinh cap.

MATC = AF * LG,

Chang han, AF ctia mot hod chat doi véi c4 1a tir 0.05 - 0.1, AF nay cé
thé dp dung dé tinh MATC clia mot loai gidp xdc nhu 1a tom, khi biét LCy, cua
né la 1mg/l, MATC ctia hoa chat nay doi véi tom la: MATC = AF LG, =
0.05-0.1 * Img/l . MATC

Doc tinh ban cap: 1a tdc dong clia chat doc lén co thé 1am cho co thé
phan ting lai sau khi ti€p xtc vé6i chat doc trong khoang thoi gian bang 10%
thoi gian song cua dong vat bi nhiém doc cap.

8. Cac yéu to anh hudong dén doc tinh
Miic do gay doc cuia mot tdc chat c6 hai lén co thé sinh vat phu thuoc

rat nhiéu yéu t0, ca moi trudng xung quanh 14n trang thdi clia co thé bi tdc

10



dong, dac trung giong loai, gidi tinh, su thich nghi, kha nang dé khang hoic
do man cam clia cdc ca thé.

- Ban chat cua hoa chét: t/c hoa hoc, vat 1y quyét dinh hoat tinh sinh hoc

- Ban chat hod hoc ctia hod chét quyét dinh thu thé dac biét va ban chat
lién két.

- Tinh chat hoa 1y va do tan trong m& s€ quyét dinh toc do va pham vi di
chuyén qua mang t€ bao va néng do tai co quan ti€p nhan. Trong qud trinh
bién déi sinh hoc, co thé thudng chuyén déi cac duoi tan trong md thanh dang
dé bi loai bo.

Cac diéu kién tiép xic.

- Liéu luong/ndng do tai vi tri ti€p xic s& quyét dinh mic do cua su
dap ung.

- Con duong ti€p xuc rat quan trong, vi du khi hit phai methylene
chloride s€ sinh ra cac khoi u, nhung né€u nuoét né thi lai khong sinh u.

- Thoi gian ti€p xtic: ngan gay cdc tdc hai co thé khéac phuc, dai, gay cac
tdc hai nguy hiém, khong thé khic phuc. Vi du nhiém doc ngén alcohol gay
mat kha nang loc m& ctia gan, nhung vé lau dai sé gay so gan.

- Giong, loai, gidi tinh, tudi va cdc yéu t6 di truyén.

- Mot chét ¢6 thé rat doc véi loai ndy nhung khong hé gay tdc hai véi
loai khac. Vi du B-naphthamine gay u & bang quang cua linh truéng, chuot
chiii,ché nhung lai khong sao & chuot bach va chu6t chu.

- Bo phan bi tic dong cling khac nhau & céac loai khac nhau. Vi du
dibutylnitrosamine gay u & gan chuot cong va chuot lang nhung lai gy u bang
quang va thuc quan chuot nhit.

Su khédc biét loai c6 thé bao gém khdc biét vi tri tdc dong, su chuyén
hod sinh hoc, tinh trang sinh ly. Tuy vay su khac biét loai giong mang tinh
dinh lugng vi su dap tng cua cac loai thuong la giong nhau hon la khac nhau.

- Tubi tdc cua loai bi tdc dong cling anh hudng dén dapngs. Vi du

parathiol gay doc nhiéu cho chudt méi sinh hon la chuét 16n. Co s& cua su
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khéc biét nay lién quan dén kich thudc co thé (trong luong, dién tich bé mat,
céu tao co thé, kha ning chuyén hoa sinh hocl)

- Su khdc biét vé gidi tinh ciing anh hudng dén dap tng. Vi du khi tiép
xdc v6i DDT lau dai, chudt duc nhay cam hon chudt cai 10 1an. Chuot duc
nhay cam nhat véi ton thuong hé tiét niéu do hydrocarbon bay hoi, sau d6 sinh
u than. Su kh4c biét vé gidi tinh thudng xuét hién khi trudng thanh. Co thé cé
1& do su diéu khién ctia hormon.

Tinh trang sitc khoé khi xay ra su phoi nhiém (ti€p xic)

Diéu kién dinh dudng cuia co thé va tinh trang bénh tat c¢6 anh hudng t6i
phan ting clia co thé véi hod chat. Ché do an uéng du protein va cic nguyén to
vi luong ¢6 thé bao vé co thé chong lai chit doc. Su thi€u hut vitamin c6 thé
kéo dai thoi gian tdc dong cua hod chat. Véi co thé dang mic bénh gan phéi
s€ kich thich céc tac hai cia chit doc 1én gan va phéi. C4c bénh vé than sé
anh hudng t6i su bai ti€t chat doc va kéo dai thoi gian tac dong ctua ching
trong co theé.

Su ¢6 mat cung lic cac hoa chat trong co thé hoac moi truong Kkhi
xay ra su ti€p xic (cac phan ing chéo)

Su trong tac chéo (twong tdc hon hop cua mot hay nhiéu loai hod chat)
gay nén su thay doéi ddp ung vé mat dinh tinh va dinh luong so véi ddp tng
riéng 1€ clia timg loai hod chat. Su ti€p xuc va dap tng c6 thé 1a déng thoi hodc
noi ti€p. Su thay d6i doc tinh c6 thé tang 1én hay giam di.

2 loai tuong tac chéo.

- Sinh hoc: anh hudng clia hoa chat lén su dinh vi va hoat tinh thu thé
cua loai hoa chat khac.

- Hoa hoc céac phan tng gitra cac loai hoa chat tao nén cac chat c6 hoat
tinh hay mat hoat tinh.

Cac tuong tdc chéo hoa hoc c6 thé xudt hién bén ngoai co thé (trong
khong khi, nuéc, thuc pham) hodc bén trong co thé lién quan dén su dinh vi
sinh hoc (bao goém su hap thu, phan b6, chuyén hod sinh hoc, bai tiét, dong

hoc) va hoat tinh cua thu thé.
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Tac dong cha 2 hay nhiéu loai ho4 chat xay ra mot lic c6 thé:

= ¥ cac hiéu tng riéng 1¢ hoac

> cac hiéu ing riéng 1é hoac

< cac hiéu tng riéng 1¢

Su thich nghi, chéng chiu dugc coi nhu 1a sy dap ¢n da suy giam doi véi
mot hod chat sau khi ti€p xtic & mot nong do dudi ngudng. Co s6 cho su chong
chiu 1a viéc tao ra cdc enzym thich hgp tham gia vao su chuyén hod sinh hoc

cua ho4a chat.

Cdu hoi on tdp:

1. Binh nghia doc hoc, doc hoc méi truong, chat doc, anh huong c6 hai?

2. Ban chat cua tuong tac gitra tdc nhan hod hoc va sinh hoc la gi?

3. Thu thé 1a gi? Ban chat ciia m6i quan hé gifta hod chat va thu thé 1a
gi? C6 phai tat ca caic moi quan hé d6 sé gay ra dap ung hay khong?

4. C4c thu thé tao ra dap ting thé nao?

5. Liéu ngudng la gi? Gia tri LDs,, LDs, 1a gi?

6. Nhitng yéu t6 nao anh hudng tGi dap ting?

7. Cac khac biét chu yéu giita doc hoc va doc hoc sinh thai la gi?

8.Y nghia cua NOEL trong doc hoc sinh thai?

CHUONG 2: CHAT POC TRONG MOI TRUONG
1. Giéi thiéu céc loai chat doc trong moi truong
1.1. Céc chat doc trong moi truong khong khi
1.2. Céac chat doc trong moi truong nudc
1.3. Cac chat doc trong moi truong dat.
2. Tac dong sinh thai cua chat doc.
2.1. Qua trinh lan truyén cua chat doc trong moi trudong
2.2. Tac dong cua chat doc trong moi truong khong khi
2.3. Tac dong cua chat doc trong moi truong nude

2.4. Tac dong cua chat doc trong moi truong dat.
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CHUONG 3: PHUGNG THUC CHAT POC VAO CO THE

1. Gi6i thiéu

Phan tng cta co thé (response) d6i v6i mot chat doc hod hoc phu thuoc
truc ti€p vao liéu lugng hoa chat duoc chuyén dén bo phan ti€p nhan.

Can hiéu ré su tiép xic (su phoi nhiém) va liéu luong.

- Su tiép xuc (exposure): 1a viéc c¢6 mit ctia mot chat la doi véi co thé
(xenobiotic) trong co thé sinh vat. Pon vi cua su ti€p xtic 1a ppm hoac don vi
kh6i lugng/m® khong khi, lit nuéc, kg thuc pham. Su ti€p xtic qua da thudng
biéu dién theo ndng do/dién tich bé mit co thé.

- Liéu luong (dose) 1a luong chat ngoai sinh (chat la d6i vé6i co thé) tiép
can bo phan dich va gay ra phan tng hod hoc giita chat doc va cac hop chat
noi sinh trong bo phan dich d6. Pon vi biéu dién liéu luong thudng 1a khoi
luong chat doc/kg trong lugng co thé hay m* bé mit co thé.

Khi x4y ra ti€p xuc chat doc phai tir moi trudng vao co thé, van chuyén
tGi t€ bao qua bé mit co thé (da, phoi, 6ng tiéu hod), qué trinh do goi 12 hap
thu hay néi mot cach dac thu hon 1a hap thu tir moéi trudng vao mau hoac hé
bach cau. Tir hé thong tuan hoan, cac chat doc di dén mot vai hay tat ca cac co
quan trong co thé. Qu4 trinh nay goi 1a phan bo.

Su van chuyén chat doc tir hé tudn hoan vao cdc mo ciing goi 1a su hap
thu. N6 tuong tu nhu su van chuyén hod chat tir bé miat co thé dén hé tuin
hoan. Vi thé, ta phai xét ca 2 kiéu hép thu.

1/ Chuyén tir bé mat co thé vao mdu (hay bach huyét)

2/ Chuyén tir mdu vao céc mo.

Su loai bo chit doc khoi co thé goi 1a bai tiét. Qud trinh nay thuc hién
duoc nho cac hoat dong dic biét ctia than (tao ra nudc ti€u), gan (tao ra mat)
va phoi (thd ra cdc hop chat bay hoi).

2. Hap thu

Qua trinh van chuyén ctia hod chat tir noi ti€p xtic s& dugc chuyén vao

hé tuan hoan .
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Chat doc — bé mat co thé (vi du da, phoi — hé tuan hoan (mau, bach cau)

Chat doc phai di mot s6 mang t€ bao trudc khi di sau vao co thé dén cic
t6 chiic co quanl]

2.1. Mang t€ bao: hau hét cic truong hop, chit doc phai xuyén qua
mang t€ bao, di dén vi tri muc tiéu d€ tao ra phan ting sinh hoc.

Hinh vé

Hinh 3-1: Cdu tric l6p mang té bao

Hinh 3-2 1a so d6 mot t€ bao dong vat. Mot phan cta mang t€ bao nay
duoc phéng dai ¢ hinh 3-3, dé biéu dién cac phospholipid va protein cau tao
nén mang té bao.

Hinh vé

Hinh 3-2: Mot té' bao dong vdt
Hinh vé
Hinh 3-3: Mot phdn nho mang té bao dong vdt phong to

Phan mang t€ bao cé céu tric bdi cac sgi phospholipid va protein. Cac
phan t&r phospholipid dugc bi€u dién biang cédc hinh tron ¢6 dudi dai, cic phan
tir protein duogc dai dién bang cac sgi zic zac mang dién tich + va -

Hinh 3-3 minh hoa mot phan tir phospholipid la phosphatidylcholine
distearate (trong thuc t€ ¢6 rat nhi€u loai phan tir tuong tu trong mang t€ bao)
va dau phan tir phan cuc, tan trong nudc, duoi khong phan cuc, tan trong ma.

Hinh vé.
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bai tiét 1an hép thu.

0=C
|
16(H2C)
|
H,C

qua mang nho kénh protein.

CH,

CH,-N-CH,

16

(CH,) 6

Phan dau phan tr
phospholipid
(phan cuc tan

trong nuéc)

duoi phan tlr

phospholipid

> (khong phan cuc

tan trong ma&)

Hinh 3-4: Cdu tric cua mot loai phdn tir phospholipit

Cau tric nay c6 y nghia rat quan trong trong hap thu va bai ti€t. N6 nhu

mot 16p mang dau trong moi truong nudc. Cac protein hinh cau trong mang di
chuyén tu do doc theo bé mit cia mang. Mot s6 phan tir protein di xuyén qua
mang tao mot kénh wa nudc trong mang lipid. Cac phan tir nho tan trong
nudc va céc ion c6 thé khuyét tdin qua mang theo kénh nay, con cdc phan tir
tan trong m& lai khuyéch tdn qua phan phospholipid ctia mang. Cac phan tu
tan trong nudc, kich thuéc 16n khong thé dé dang di qua mang ma phai

thong qua cdc co ch€ van chuyén dic biét. Protein ¢6 thé di qua, ca trong

Do phan 16n dién tich mang t€ bao la phospholipid nén cac phan tir ua

md& vuot qua mang nhanh hon. Cac phan tt wa nude, kich thudc, chi xuyén



Con duong chinh dé cdc doc chat trong moi trudong di vao hé tuan
hoan la thong qua da, phoi va hé tiéu hod.

Téc do hdp thu.

- T6c do hap thu s€ tang khi nong do chat doc trong mau hoac cac co
quan tang

- Su hap thu hod chat qua mang t€ bao phu thuoc kich thuée phan tir, hé
s6 phan bd octanol/nuéc K (K = nong do hod chat trong pha octanol/nong do
cling hoa chat do trong nudc).

Co ché hdp thu:

- Khuyét tan thu dong.

- Loc

- Van chuyén dic biét

- Vach xop

Hau hét cac chat doc vugt qua t€ bao bdi co ché€ khuyét tin thu dong
don gian nay. Téc do khuyét tan phu thudc vao:

- Gradient nong do cta chat doc khi qua mang.

- Kha nang tan trong dau: dang ion, tan it trong dau: dang khong ion,
tan nhiéu trong dau.

Doi v6i acid: pK, - pH = log (khong ion/ion).

boi véi bazzo: pK, - pH = log (ion/khong in).

vi du d6i véi acid benzoic (pK, = 4) va anilin (pH, = 5).

Benzoic % Aniline %
p Acid Nonionized Nonionized
COOH 99.9 NH,
1 0.1
2 99 1
j; 90 0
s ?3 .
6 COO- 1 NH, 90
7 99
0.1
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FOR WEAK ACIDS

[nonionized]

K -pH=1
PR = PH =198 ionized]

Benzoic acid pK, = 4

Stomach pH = 2

[nonionized]
[ionized]

4-2=1o

[nonionized]
[ionized]

2=1o

10% = o [nonionized]
[ionized]

[nonionized]

100 =1
8 [ionized]

Ratio favors absorption

Intestine pH = 6
4-6=1lo [nonionized]
& [ionized]
2=1o [nonionized]
[ionized]
102 = [nonionized]

[ionized]

1 _ [nonionized]
100 [ionized]
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FOR WEAK BASES

[ionized]

K,-pH=log ————
PRa-P 8 [nonionized]

Aniline pK, = 5

Stomach pH = 2

[ionized]

5-2=log —————
[nonionized]

3=1o [ionized]
[nonionized]

10° = lo [io_niz<_ed]
[nonionized]

100 = Io [ionized]
[nonionized]

Intestine pH =~ 6

[ionized]

5-6=log ——
[nonionized ]

1=1o [ionized]
[nonionized]

10" = [ionized]
[nonionized]

1 _ [ionized]
10 [nonionized]

Ratio favors absorption

2.2. Hap thu doc chat qua da

Ciac hop chét dinh trén da c6 thé c6 4 phan ting sau:

- Da va cdc t6 chiic md ¢6 tac dung nhu hang rao can chong lai su xam
nhap cua doc chat gay ton thuong co thé.

- Doc chat c6 thé phan ting v6i bé mit da va gay viém da, di tng.

- Poc chat xam nhap qua da, két hop véi céc t6 chlrc protein gay cam

ung da.
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- Doc chat xam nhap vao co thé qua da vao m4u.

C6 2 dudng xam nhap qua da 13 qua 16p mang t€ bao bi€u bi, qua tuyén
ba va cac tuyén khac.

Hinh vé tr18 (cau tric lop da)

Hap thu duéi da: Chat doc — 16p biéu bi epidermis — 1&p ha bi demis

Lép biéu bi: 12 16p ngoai cung clia da gom cic t€ bao phiang khong
nhan [JJC10].. hoac chét chia keratin (protein soi). Cac t€ bao nay bao lay
nhau tao thanh 16p mang bén viing, déo dai, cdc soi keratin dugc phu mot
16p m& mong.

Lé6p bi€u bi han ché t6c do hap thu chat doc. Cc chat doc phan cuc
khuyéch tdn qua bé mat ngoai cuia cac soi leratin ctia 16p sting hydrat hoa. Céc
chat doc khong phan cuc hoa tan va khuyét tdin qua mang 16p lipid khong
thdm nudce gitta cac soi motein. Téc do khuyét tan twong quan véi do hoa tan
trong lipid va ti 1& nghich véi khéi luong phan tu

Trudc khi vao hé tuan hoan, chat doc phai di qua mot s6 16p t€ bao. Toc
do van chuyén nay phu thudc do day cua da, toc do dong mau hiéu qua cla
huyét thanh. T€ bao bach cau va cac yéu t6 khac. Toc do hap thu nhanh, nong
d6 doc chat trong mau cang cao.

2.3. Hap thu doc chat qua phoi.

Ciac chat doc tiép xuc khi hit thd s& hap thu qua phéi. Cic khi doc tan
dugc trong nudc, khi vao phéi sé hoa tan trong dich nhdy ctia 6ng ho hap va cé
thé tich tu & d6, gay tac hai ngay tai khu vuc d6. Cac khi tan trong m& khuyét
tdn qua mang ph€ nang véi toc do phu thuoc hé s6 phan bo md/nude Ky, va
kha niang hoa tan cua khi trong m4u. Phéi ngudi cé dién tich ti€p xiic rong,
ngoai ra lai ¢c6 mot hé théng mao mach phong phi dong méu di qua phoi
nhanh, tao diéu kién thuan lgi cho su hép thu cdc chat c6 trong khong khi qua
ph€ nang vao mao mach.

Hinh vé tr19 (hé ho hap)

Hat 1 < d < um: gay tac hai phan dudi cia hé ho hdp lang dong trong
khi quan phé quan.
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Hat d > 10 um: tac hai dén phan trén cua ph€ nang va phé€ quan (phan
miii va khi quan).

Hat d < 1pm: chui vao tdi ph€ nang (tii phdi, mo phdi) dén t6i mang
phoi.

Céc hat mac & phan trén clia hé ho hap thudong dugc thai ra qua viéc ho,
hat hoi hodc doi khi nuét vao theo hé tiéu hod. Khoang 1/2 s6 hat bui s& bi ddy
ra trong mot ngdy, tuy thudc vao ban chat ctia chat doc. Cac hat méac & phan
duéi ctia hé ho hap c6 thé di t6i tin mang phdi. Cac hat kho tan nhét bi loai bo
lau nhat. Céc hat tan dugc, nam trong ph€ nang s& khuyét tin truc ti€p vao
mdu di qua phdi: cdc hat khong tan s& xam nhap vao cdc khoang tréng va theo
mdu di dén cdc co quan khéc trong co thé.

2.4. Hap thu doc chat qua hé tiéu hoa

Céc chat doc c6 thé di vao hé tieu hoa thong qua thitc an. Su hap thu
chat doc dién ra doc theo duong di ctia qud trinh tiéu hod, cdc ving hap thu
dac trung 1a da day (c6 tinh acid yéu, khong ion hod, hap thu tot chat than ma)
va rudt (tinh bazo yéu).

Qua trinh hap thu xay ra tr miéng dén truc trang. N6i chung cac hop
chat dugc hap thu trong cdc phan clia hé tiéu hod, noi c6 néng do cao nhat va
0 dang dé hoa tan trong m& nhat. Cdc chat tan trong md dé dang vao méu va
dugc phan b dén cac té€ bao, gdy anh hudng 1én bo phan ti€p nhan hoac tich
lu§ lau dai trong co thé. C4c chét tan trong nuéc tdc dong dén cdc co quan ti€p
nhan va bi dao thai ra ngoai (khong tich tu). Cac chat doc c6 céu tric va do
dién ly tuong tu nhu céc chat dinh dudng thi dé dang bi van chuyén qua mang
rudt vao mau.

Noi dung doc chat hap thu qua duong tiéu hod it [1[1[1[1[1.Ngoai ra doc
tinh ctia nhi€u chat con giam di khi qua hé tiéu hod va tic dung cua dich da
day (acid) va dich tuy (kiém)

2.5. Toc do hap thu
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Nhu ta da bi€t mic do doc tuy thudc vao nong do chat doc 11101,
Hau hét cac truong hop, su hdp thu xay ra nho qua trinh khuyét [1(10][].thu
dugc thé hién hién bang ham s& mii cay dong hoc bac [1[..nhu sau:

Log C=1log C-k1/2/3

V6i C = ndng do chat ngoai sinh tai thoi diém hép thu

C, = nong do ban diu clia chat la tai diém ti€p xiic

K hing s6 toc do ctua hap thu, tuong duong 0.693 [1[1[1..

T,,, = ban thoi gian hap thu khi C = 1/2C,

3. PHAN BO

Sau khi vao huyét tuong qua hap thu hay qua tinh mach chat doc s€
duoc phan bo di khip co thé. Toc do phan phoi chat doc phu thuoc vao hé
thong cac mach mau t6i cac co quan d6. Su phan bo chat doc con phu thudc
vao kha nang luu giit chit doc ctia cac t€ bao. Cac vi tri luu gitt ¢6 thé 1a:

+ Cac protein cua huyét tuong

+ MG® cua co thé.

+ Xuong

+ Gan va than

Dép ting clia co thé khi bi chat doc xam nhap tuy thudc vao nong do
chat doc tu do trong huyét tuong. Lién két protein la lién két ion, cdu ndi
hydro, hay lién két Van der Waals, nén yé€u va thuan nghich.

Céc chat doc ¢6 kha nang lién két bén viing véi protein cia mau, tich tu
tai mot s6 co quan trong co thé va s& trd nén rit nguy hiém. C4c chit nay thay
thé€ céc thanh phan lién két ctia huyét twong ¢ mot vai vi tri, din dén thay doi
nhiém vy, xdo tron chitic nang hay hoat tinh cua huyét tuong.

Mot s6 thudc trir sau nhu DDT, PCB clodan tan nhi¢u trong md va cd
thé tich lu§ qua qu4 trinh hoa tan vat Iy don gian.

Xuong cling la noi tich lu§ cdc hgp chat nhu Pb, stronti florua. Cac chat
doc nay c6 thé duoc dao thai qua qud trinh trao d6i ion & bé mat tinh thé

xuong hay qua qua trinh hoa tan ctia cdc tinh thé xuong.
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CHAT POC VAO CO THE
U

Super Hydrophbic Hydrophobic Polar Hydrophilic

Rat khong phan cuc (0 phan cyc tra md) (Phan cuc) (Ua nudc)

|

Tich luy trong cac

€O quan mo

v

Pha I: chuyén hod sinh hoc hoac loai bo doc tinh

Phan tng 6xy hoa, khtr, thuy phan

v

Pha II: chuyén ho4 sinh hoc hoic loai bo doc tinh

Phan tng lién hiép

Hydrophilic

v

Bai tiét

4. QUA TRINH CHUYEN HOA CHAT POC/TRAO POI CHAT

Sau khi chat doc dugc phan phéi dén cdc co quan trong co thé thi & d6
s€ xdy ra qué trinh chuyén hod chét doc. Chuyén hoé chét doc trong co thé
thuc chét 12 qud trinh sinh hod dé chuyén cac chat doc thanh céc chét hoat
dong hay bat hoat. Qua trinh nay thuong xay ra & gan, than hay cac co quan
khac ctia co thé, nhung mic do gidi han khac nhau. Dac tinh chung nhat cua
qud trinh nay 12 c4c san phdm ctia né thudng phan cuc hon so véi cac chat ban
dau, do d6 s€ thuan lgi cho qua trinh ti€p theo la dao thai chat doc vao nudc

ti€u hay mat.
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Mot chuyén hod sinh hoc ¢6 thé dan dén nhitng thay d6i vé dic tinh doc
nhu sau:

- Chuyén hod mot hop chat hoat dong thanh khong hoat dong

- Chuyén mot chit khong hoat dong sang dang hoat dong

- Chuyén mot chat khong hoat dong sang mot dang khong hoat dong khac

- Chuyén mot chat hoat dong sang dang hoat dong khdc.

So d6 chuyén hoa:

Chat doc Tién doc
/ l \ chuyén thanh dang doc

Khir doc Khong d6i  Chuyén hod

Khong doc  Goc hoat tinh ‘—|

Bai tiét Gay tac dong 1én
co thé

Qua trinh chuyén ho (trao d6i) theo 2 giai doan: Giai doan I gébm céc
phan tng 1am cho chat doc hoat dong hon chuyén thanh cdc din xuat vdi cdc
nhom chic thich hgp cho cac phan tng & giai doan 2. Giai doan 2 phan tng
gan c4ac nhom phan cuc cao lén co chat, nham ho tro qua trinh bai ti€t bing
than va gan.

Pha 1 trao doi chat: gom cac phan ting oxy hod, khir va thuy phan.

Phan ting oxy hod: Oxi ho4 cac chat tan trong m& duogc tro gitp boi cac
enzym nay con c6 cac tén khac nhu 1a oxydaza chiic nang hén ho, microsomal
hydroxylaza, cytechrom P450. Tén chung cho ca nhém la cytochrom P-450
monooxygenaza.

Mot s6 phan ting dugc xic tac bdi enzym nonmicrosomal. Vi du [5] [3]

Oxi hod cac hgp chat tan trong nudc.
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ADH ALDH

NAD® NAD-H* NAD*-H,0 NADH-H*

Oxi ho4 amin monoamine (MAOQ) tai ty thé va diamine (DAO) tai t&

bao chat.
HO— —CH-CH,-NH-CH; ______, HO— — CH-CH, - CH - CH,
[ MAO [ |
HO OH HO OH O-H

epinephnne /
HO— Q —CH - CH - NH,CH;,
I |
OH O

HO

CH,NH, H-C=0
|
—_—) + NH3 + HZO
MAO-B

Benzyltamin

Mot s6 khac duoc xtc tac bdi cac enzym microsomal. Pay 1a cac phan
ting chuyén hoa sinh hoc quan trong, c¢6 thé lam gia tang hay 1am giam tinh
doc cua cac hop chat la.

Phan Gng tong quat: nadph = nicotinamide adenine dinucleotie
phosphate [4] p.85

NADPH + O, + hod chiat — hoa chiat OH + H,0 + NADP*

Su ndi ti€p cac bude trong phan tng 6xy hod xudc tac bdi cytochrom P-

150 monooxygenaza dugc minh hoa nhu sau: [5 f4, p531 [4] p85
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Viét tat: microsomal flavoprotein: NADPH dang khi nicotinamide

adenine dinucleotide phosphate; P-450 (Fe™): cytochrom P-450.

XENOBITIC
HO-Xy\ Z Pv450- Fe

\ X-P450-Fe

HO-X-P450-FE
Oxidized H,O Oxidized
NADH + Cytochrome b5 Cytochrome b5 NADP *
NADPH
Reduce Cytochrome NADPH
NAD + Cytochrome b5 Reductase
v
NADPH Ha
NADP

Ciac budc trong su oxy hod xic tdc bang hé cytochrom P-450
moncoxyenaza

Mot vai vi du: 151 £5, p531 14| p86,87

Hinh tr24

Trong hau hét cac truong hop, su oxy hoa cic xenobiotic (chat ngoai
sinh) thAn md& 1a su hydoroyl hod, tiic 1a thém nhém OH vao san phim cu6i
cung. Epoxi hod 1a mot truong hop dac biét, cong mot phan tlr oxy vao noi doi
C=C

Phan tng khur: khir chit doc (gom cac loai halogen hitu co, ceton, hop
chat nitro, azo) thanh hop chat alcohol, amin R-NH,. Phan tng thuong xay ra
trong gan. Vi du [5] figure 2.
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a. Nitro reduction

NOQH
Nitrobenzene Nitrobenzene Phenyl Aniline
hydroxylamine
b. Azo reduction
CH, CH, H,C H,N H,
/ / \ \ /
OO rpn< O Q,
[
HH NH;
O-Aminoazotluene Hydrazo déivative Amine product
c. Disufide reduction
S S S

[0 |
(G,H;), NCS - SCN (C,Hy),—» 2 (C,H,), NCSH
Disulfiram Dimethylithido
carbamic acid

d. Aldehye reduction

@—mo BN cl @—CHZOH

p-Chlorobenzaldehyde p-Chlorobenzaldehyde

e. Sulfoxide reduction

S o S

Il T Il
(C,Hs), PSCH,S @—q —>  (C,Hs), PSCH,S @—a
Carbophenothion sulfxide Carbophenothion

Phan tng thuy phan: xay ra & mot s6 co quan nhu gan, than, huyét
tuong, véi su tham gia cta nhiéu loai cnzym khéc nhau. Céc loai tac chét cé

thé bi thuy phan 1a ester, hydrazde, carbamate, epoxide va amide, bang céach
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bé gy cac hop chét trén va thém phan tir nudc vao, vao cau noi ester mot s6 vi

du: [5] f1, p529 [4] p89.

NH, NH,

I I

HzO +
— HO N
@ O N
I I
- 0 >N COOH

7O S

O
Hinh vé tr 26
Pha 2 lién hop

Phan tng pha 2 la su két hop mat chat ndi [1[]..tan trong nudc vao tac
chat xam nhap (chat ngoai sinh). Cac phan tng pha mdt ap dung doi véi cac
hop chét tan trong m& va dugc xem nhu 1 gan mot "canh tay" vao phan ti
[1Jpha 2 ¢6 thé ndm vao. "C4nh tay" nay thudng la cdc nhém hydroxyl, noi
ma cic enzem lién hop s€ gdn mot phan tr dudng hay acid vao dé thanh mot
san pham cudi d€ tan trong nudc va ¢ thé duge bai tiét bang gan, than.

K&t qua cua cac phan tng lién hogp la tao thanh cac dang enzym cua
gluctronide ethereal sulfate, mercapturic acid thong qua su lién hop véi
glutthione, amino acid écty amin va cic hop chat methyl.

Hinh vé tr 27

Vi du: Lién hiép acid glucuronic, sulfate, acetyl hod, téng hop acid
mercapturic [5] p.533,534 [4] voll p.90.95

Phan ing tong quat cta su lién hop acid glucuronic 1a:

UDPGA + RX GT R-X-GA +UDP

Trong d6: UDPGA = uridine diphoshogluccuronic acid
X =OH - COOH, NH,

GT = glucuronyltransferase
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CH,0H CH,0H HN
0 0 /K |
OH UTP OH OH =
|<:}(|) {3 OH |<:}(|) L 0 P| OCH y J
OH| | ~ 1[I OH| | ~ 1~ |l ’
oHoH © oHoH ©O 0

OH OH

o-D-Glucose-1-phosphate
UDP-a-D-glucose (UDPG)

COOH
enzyme —o0 iNO
UDPG + 2NAD* + H,0 ——> L SN
| O_P—O—P—Oab—<
OH| | | |

OHOH © |
UTP = uridine triphospha OH OH
Enzyme = UDP deny
Hinh tr 28 con
Phén ting tong quat cta lién hop sulfat:
PAPS + R-XH — R-X-SO;H + PAP
Trong d6: X = OH hay NH,
PAPS = 3-phosphoadenoyl - 5 - phosphosulfate
PAP = 3, 5 - adenosine diphosphat

Acetyl hoa: R - NH, + CH; - C - SCoA — R- N - C-CH; + CoA-SH
I I I
O H O
Amin acetyl CoA N-acetyl amin

R: C mach thing hoic nhan thom

Téng hop acid mereapturie:

Chuyén hoa
RX - glutathione » R-S- glutathlone
Peptid
R- S - glutathione »R-S - mereapturate
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R: mach thing hoic vong thom

Hinh tr 29

Sén phdm ctlia phan tng lién hop rat quan trong trong giai doc. Trong
gan va cidc mo trong co thé chita sdn rat nhiéu cic tic nhan tao phan ung lién
hop. Nhung néu nhu cau qua 16n, vuot qua kha nang cung cap thi cdc san
pham ctia pha 1 s& tu do phan ting v6i céc phan tir trong t&€ bao nhu nudc, acid
nucleic, protein [ di€u nay giai thich tai sao ton tai gia tri ngudng doc. Luong
chit doc nho hon gia tri ngudng s& dugc loai bo an toan khoi co thé, nhung
néu nong do vugt qua midc ngudng thi toc do dao thai chat doc khong nhanh,
chat doc s& ¢ lai lau dai trong co thé.

5. PAO THAI CHAT POC

Céc chat doc duoc bai tiét ra ngoai theo nhi€u cach nhu gan, than, tuyén
mo hoi, nude bot, nude mat, sita me, [1 nhung quan trong nhat 1a than.

5.1. Qua than, nudéc tiéu:

Nhiéu chat hod hoc duoc loai bo tai than do ching bi chuyén ho4 sinh
hoc thanh céc san phdm hoa tan nhiéu trong nuGc khi ching bi bai ti€t qua
nuéce ti€u. Céc chat doc ¢ thé duogc loai vao nudc tiéu qua con dudng loc cua
tiéu cau thu dong, khuyéch tan qua 6ng thu dong va su tiét ra 6ng chti dong.

Sau khi chat doc (hay san phdm chuyén hod cta ching) dugc loc qua
nudc ti€u cau, cdc chit c6 hé s6 phan b6 md / nuée cao (tan trong md) s& duoc
hép thu lai, cac chat tan trong nudc va cac ion s€ bi dao thai qua bong dai va
ra theo nudc tiéu.

Su bai ti€t chit dong cdc chat doc c6 thé dat dugc thong qua 2 co ché bai
tiét 6ng, mot co ch€ cho anion hitu co (acid) va mot co ché cho céc cation hitu
co (bazo). Cac protein c6 lién két v6i chat doc khong bi dao thai boi su loc cua
ti€u c4u hodc su khuyéch tdn thu dong, c6 thé bi dao thai qua qud trinh bai tiét
chu dong nay.

5.2. Qua duong gan, mat, ruot.

Pay Ia con duong chu yéu loai bd cac chat doc (cac chat di sinh hod) da

qua co thé. Cdc chat cin ran (phan) bao gém thic an khong tiéu hod, mot phan
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chét dinh dudng, cdc chat di sinh hoa c6 trong thuc phdm hoac thudc, dé 1a
cac chat khong duoc co thé hap thu. Gan c6 vi tri thuan 1oi trong viéc loai bo
cac chat doc xam nhap qua duong ruot. Chat doc qua da day - rudt s€ vao mau
di qua dudng rudt, t6i gan trudce khi vao hé tudn hoan. Do vay gan c6 thé tich
mot s6 chat doc trong mdu, ngan chan su phan bo clia chiing di khép co thé.

Su bai tiét qua mat déng vai tro quan trong trong viéc dao thai 3 loai
hop chat c6 khoi luong phan tir 16n hon 300: cac anion va cac phan tu khong
bi oxy hod, c6 nhém phan cuc va cac nhém wa ma. Cac chat c6 khoi luong
phan tir nho bi dao thai yéu qua mat, c6 1€ 1a do chiing bi hép thu lai khi di qua.
Cac chat dao thai qua mat thuong dugc chia thanh 3 nhém theo ty 1€ nong do
ctia ching trong mat va huyét tuong:

Nhém A: ty 1€ gin bang 1: Na, K, glucoza, Tali, Ce va Co.

Nhém B ty 1& mat / huyét twong > 1: acid mat, pylirubin, sunfobrom
phtalein, Pb, As, Mn.

Nhém C ty 1€ < 1: imulin, albumin, Zn, Fe, Au, Cr.

Su bai ti€t qua rudt: mot so6 chat hoa hoc (digitoxin, dinitrobenzamit,
hexaclobenzen, ochratoxin A[]) dugc thai ra phan khong qua qua trinh bai tiét
mat va ciing khong phai di truc ti€p tir miéng, cdc hod chit nay dugc chuyén
truc tiép tir mau vao rudt va ra phan.

5.3. Qua hoi tho:

Ciac cht ton tai & pha khi trong co thé, cic chét 16ng dé bay hoi nam
can bang véi pha khi ctia ching trong tdi phoi, duoc loai bo chu yéu qua phoi.

5.4. Cac tuyén bai tiét khac:

Tuyén sita: Loai bo chat doc trong tuyén sita rat quan trong vi chat doc
c6 thé theo sita me truyén cho con hay tir dong vat truyén sang con ngudi. Cac
chat doc (nhat 1a cdc chat than md&) dé dang di vao tuyén sita do su khuyéch
tdn don gian. Do d6 tuyén sita 1a mot tuyén bai tiét quan trong cac chat doc
khoi co thé.

Tuyén mo6 hoi ( qua da): Cac chét doc tan trong nude dé dang bi bai tiét

qua da boi tuyén mo hoi.
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Quan thu thai: Nguoi me bi ngd doc, bi cidc bénh truyén nhiém [ rat dé
truyén sang cho thai nhi qua con dudng rau thai. Nguoc lai thai nhi ciing bai
ti€t chat doc khoi co thé, né qua rau thai dé di vao méau me.

Nudc bot: Mot s6 ngudi nhiém doc chi ¢6 biéu hién ving loi & dau chan
rang bi xadm den hoac bi viém. D6 1a do chat doc bi dao thai ra theo tuyén
nudc bot.

* Toc do dao thai phu thudc vao:

- Toc do khir hoat tinh sinh hoa.

- Toc do bai tiét ..

Hau hét c4c chat doc dugc dao thai khoi t€ bao, mdu, co thé véi toc do
phu thudc vao néng do cta ching trong mdu va qua trinh trao déi chat bién
chat doc thanh chat tan trong nudc (theo phuong trinh dong hoc bac 1), nhat Ia
khi chét doc c6 nong do thiap. Cic chit doc c¢6 nong do cao. Enzym trao doi
chét c6 thé bao hoa, do d6 toc do qua trinh trao d6i 1a khong d6i. Néu chat doc
ua md, su bai ti€t truc ti€p gap kho khan va toc do dao thai s€ 1a bac zero (la
mot hiang s6, khong phu thuoc nong do trong méu) cho dén khi nong do chat
doc thap hon mic bao hoa.

Toém lai:

- C4c tac chat doc tan trong nudc, sau khi vao co thé thudng duoc loai
ra nhanh chéng nén it c6 co hoi tham gia vao qud trinh chuyén hod sinh hoc
trong co thé.

- Céc tac chat doc tan trong md khong thé bi loai ra khoi co thé ( trir cac
chat dé bay hoi), nén ching & lai trong cic co quan cho dén khi tham gia vao
qud trinh chuyén hod va bién d6i thanh cdc din xuit tan trong nudc.

- Cac chat doc c6 thé bi bién déi doc tinh nhd quéa trinh trao doi nhat.
Céc phan ting pha 1 thuong 1am tang doc tinh va la giai doan gan cdc nhom ua
nudc cho phan ting pha 2.

- C4c chat doc c6 thé tham gia mot hay nhiéu cdch trao déi chat, cdch

nao nhanh hon thi quan trong hon trong loai bo chat doc khoi co thé.
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- Viéc tiép xtic v6i chat doc qua khong khi, thuc pham hodc nudc cé thé
van chuyén cdc chat déc vao mdu, hé tudn hoan va ciac mo ciia co thé.

- Céac chat wa m& thuong bi hap thu nhanh hon chit wa nudc vi mang t&€
bao mang tinh *** hon la tinh nudc.

- Cé4c chat doc sau khi duoc phan bd dén cac mo ¢6 thé tich luy tai d6
va lién két v6i cac protein trong mau.

- Co thé chi loai bd duoc cdc chit tan trong md qua nudc tiéu va mat
cdc chit tan trong md nén bay hoi duoc s€ bi loai bd bang phoi.

- Nong do cua chat doc trong mau sé quyét dinh phan 16n nong do cta
chiing trong hau hét cac mo.

Cau hoi:

1. Tai sao nguoi ta ndiing ctanol dé cap citu ngudi bi ngd doc metanol.

2. Cac mén wa nuée nao thuong duge bo xung vao lién két v6i chat doc
trong phan ting chuyén hoa & pha 2.

3. Trong cdc chat sau: chat nao lam tan nhi€u trong nudc. Chat nao lam
nhiéu trong m& ben.zen, hean, metanlo, acid benzoic. CCL,

4. Tai sao cdc chat tan nhic¢u trong md lai rt it bi loai theo nudc ti€u.
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CHUGNG 4: TAC PONG CUA CHAT POC POI VOI CO THE
CON NGUOI

Ciéc chat doc sau khi & lai trong co thé hay chuyén hod sinh hoc hoc c6
thé tao nén céc phan tng doc d6i véi co thé. Cac phan tng nay thé hién & hai
cép: so cép (1a cdc phan tng nhiém doc cap tinh ) va tha cap ( 1a cdc phan dng
mién doc man tinh.). Cac biéu hién nhiém doc cap thé hién ngay sau khi tiép
nhan tir vai phit dén vai gio. Cac tdc dong thit cap clia chat doc 1én co thé con
nguoi khé phat hién ngay. Phai sau mot thoi gian méi quan sat thay cac dau
hiéu nhiém doc man tinh nhu xuat hién bénh tat ( nguy hiém, nan y nhu ung
thu) - Co thé suy giam kha nang mién dich, dot bién ghen, sinh thdil

1. Phan iing so cap: Nhiém doc cép [5] O.269

Phan ting ctia co thé qua 3 budc:

- Phan tng cta co cip: La phan anh tUng cua nguoi nhan hay co

quan ti€p nhan cua chat doc .

- Pham tng sinh hoc: 1a phan tng cua cac phan tlr sinh hoc véi
chat doc.
- Céc phan tng sau phan sinh hoc nhu phan tng sinh 1y, hanh vi.
Chat doc ( hoac tién doc).
Noi ti€p nha
Pt 56 il Thay déi c.'?{\I tric noi nhan
Ngan can hoat J(f)ng clia enzym

P.u sinh hoc - Gay roi loai mang té bao

- Gay nhiém qua trinh t6ng hop enzyn
- Roi loan qua trinh chuyén hod lipit, carbon.
- Ngan can ho hap

Cac phan tng khic - Nhiéu qu4 trinh tong hgp protein
Vé hélnhvvi, sinh 1y.

Tang, giam nhiét do co thé
Nhip dap mach khong déu (tang hoac giam)
Ho hdp khong déu, anh hudng hé than kinh,
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Gay ao giac. T€ bao chét

Vi du: Hoi Benzen vao mdu dén céc t€ bao co thé va lién két véi acid
nuleic (ADN). Day la anh hudéng khong thuan nghich.

- Tac dong gay ngat cua CO:

CO + HbO — HbO — CoHb+ OA,:

Tac dong c¢6 tinh thuan nghich. . Do anh hudng bdi tic nhan khong van
chuyén O, nén gay thi€u oxy trong mau, dan dé€n ndo thi€u oxy [ giam hoat
dong céc cdc co quan. Néu tang luong oxy vao mdu, can bang sé dich chuyén
sang trai, sinh HbO, giam doc.

Céc Biéu hién vé anh hudng sinh hoc ctia phén ting sinh hoc:

a. Ton thuong chitc nang cua enzime do lién két enzime va coenzime,
lam thay d6i mang t€ bao do chat doc tu tai mang t€ bao, gay ton thuong cho
céc co quan trong co thé.

b. Can thiép vao chuyén ho4 carbon: anh hudng dén qu4 trinh nang
lugng.

c. Tang tich tu lipit ( gan nhiém m&)

d. Ngan can qua trinh hoa hoc do tiéu thu oxy cho qua trinh oxi hoa
sinh thai lam anh huong dén qua trinh cung cap nang lugng.

e. Lam ding hay can thiép vao qu4 trinh téng hop sinh hoc cic protin
do phén ting clia chat doc d6i véi ADN thay doi cdu tric ADN .

f. Can thiép vao qua trinh di€u hanh trung gian ctia cic hocmon trong
co thé.

2. Phan iing thit cap.

Do ti€p xuc trong thoi gian dai véi chat doc gay ra cac nhiém doc man
do co thé din dén c4c dang nhu gay ung thu 1am suy giam kha niang mién dich
dot bién gien quai thail] Ngoai ra con ¢6 cac anh huéng sém hon nhu: dau
bung, dau gan, than. Su ¢6 vé hé tuan hoan, anh hudng trén hé than kinh trung
wong va ngoai bién] C6 thé quan sat dugc céc phan tng nay thong qua cic

biéu hién clia huyét mach, huyét 4p ddu, mau da thay déi, su taing do 4m hay
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do kho cua da, xuat hién nhitng mui la, r6i loan thi giac, thich giam, khitu giac,
bénh than kinh, hon mé, co giatl |

- Dot bién: 1a su thay d6i ciu tric AND do tiép xtc lau dai véi chat doc.
Dot bién nay c6 thé dan dén ung thu hay qud thai. Vi vay chat doc gay dot
bién duoc x€p vao loai chat doc nguy hiém VD 11g,Pb.

- Quai thai: Do chét doc dén t€ bao tritng va tinh triing, gay bién d6i cau
tric ctia cac co quan trong thai nhi. Cu6i cuing tré sinh ra bi khuyét tat hay di tat.

Co ché sinh ho4 rat phiic tap va da dang, biéu hién :

+ Chat doc ngan can enz di t6i t€ bao.

+ Han ché hay thay d6i mot s6 phan quan trong trong qué trinh thu thai.

+ Ngan can viéc cung cap nang luong cho thai nhi trong giai doan hinh thanh.

+ Thay d6i qu4 trinh thdm thau chat dinh dudng qua mang rau thai.

- Ung thu: do chat doc di vao co thé, 1am thay d6i qua trinh phét trién
cua t€ bao lién két véi t€ bao, dac biet 1a AND lam anh hudng dén viéc kiém
soat ban sao ctia t€ bao, dan dén cac mo ung thu.

Tac chat gay ung thu thuong la cac hoa chat hitu co mach vong thom, Asen .

Chat doc Loai doc Xarfl nhflp e Ho hap
an uong
As A 1,76mg/kg,ngay  60mg/kg, ngay
(Thudc trur sau, diét nam xuc tac, tb, quang dién)
CCL, B, 0,13
Cha A kK 8.1.10
DDT B 0,34
Diedrin B, 0,58
PCB B, 7.7
Phenyl 1.66.10 0,295

Clorua vinyl
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CHUONG 5: POC TINH CUA MOT SO CHAT POC MOI TRUONG

PHAN A: CHAT POC HOA HOC

1. Chat doc hoa hoc dang vo co

1.1. Mot 50 kim loai ndng.

Cac yéu t6 anh hudng dén doc tinh ctia kim loai nang.

- Tuong tdc v6i kim loai vi chat trong co thé: c6 thé lam tang hay giam
ddc tinh cta kim loai riéng. VD.cd va Zn tuong tac.Cd thay thé Zn trong mot
s0 enz-kim; Pb thay thé Ca va tc ché€ su van chuyén sau phan chia t€ bao.

- Hinh thanh phic kim loai - protein: KLN lién két véi protein, nén s€
nam lai lau trong co thé, tich tu nhiéu lén dén ngudng gay doc.

- Tudi va tinh trang phat trién; Nguoi gia dé nhiém doc hon nguoi tré
khoé, tré em dé nhiém doc Pb hon nguoi 16n.

- C4ch song: Nguoi hit thuoc nhiéu dé ngo doc./ nhiém HLN hon binh
thudng, con trong bia rugu 1am hong chitc naung gan, dan dén han ché chuyén
hoa KLN.

- Dang va loai ho4 cht : vd Cr®* doc hon Cr*

- Trang thdi mién dich cia mdi co thé

Poc hoc cia mot s6 KLN:

1.1.1. Thuy ngan Hg va cac hop chat cua thuy ngan.

Nguon goc , phan bd trong moi truong.

- Trong cac quang tu nhién 80 ppb.

- Trong cong nghiép, nguyén nhién liéu, vi du oxid thuy ngan do dung
1a chét xic tac trong CN, trong son chong ha bam trén thu thuyén di bién.

- Hg,CL, Chlorua thuy ngan I con goi 1a 1am thudc da tay giun c6 thé
gay ngd doc.

- HgCl, Chlorua thuy ngan II c6 tic dung mon ngoai tac dung gay doc.

- Ngoai ra con nhi€u hop chat thuy ngan vo co va hitu co, Hop chat thuy
ngan httu co doc hon vo co.

Cac dang thuy ngan:

- Hg nguyén t6 ton tai & dang 1ong & nhiét do phong.
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- Hoi Hg, doc hon trang nguyén to.

- Muéi Hg ¢6 2 loai: Hg(1) va Hg(Il), dang Hg** doc hon dang Hg*

- Methyl thuy ngén 1a dang thily ngan hitu co gay doc nhat.

Puong xam nhap

- Hg va hop chat ¢6 thé vao co thé qua moi dudng

- Hg va cac hop chat khong ion hod c6 théhdp thu qua da, du yéu.

- Trong c6ng nghiép, Hg va hop chat thuong duoc hap thu qua hé ho
hép ( nhat 1a cac hgp chat thuy ngan bay hoi, giot Hg roi rail )

Cac hinh thai hoa hoc cua Hg va tinh doc:

- Hg nguyén chat khong ddc, tro, khi xam nhap qua hé tiéu hod thi n6
s& dugc bai tiét va c6 nhitng chuyén hod do dich tiéu hod gay dau bung, nhiém
doc.

- Hoi Hg rét doc, hap thu qua dudong ho hap, dp suat hoi trén bé mit cao,
khi hit phai dé dang vao mdu, 1én ndo gay ngo doc cap hoic cic bénh thian
kinh (phan liét hé thong TK). Phoi hap thu dugc hon 90% hoi thuy ngan sinh
ra.

- Hg,*" : it doc, Hg,Cl, Chlorua thuy ngan (I) khong tan trong rudt.

- Hg”: Doc, khong van chuyén dugc qua mang sinh hoc, nén khé dén
duoc cdc t€ bao sinh hoc, tdc dung véi S trong co thé nhu acid amin chita S,
protein, ngin can chuyén hod cta protein.

- Hg hitu co (RHg") rat doc, dé van chuyén qua mang sinh hoc, tan
trong md va cac thanh phan lipit, luu tri trong cac t€ bao, két hgp véi S lam
can tr§ qué trinh van chuyén enz, giam nang luong t€ bao va 1am r6i loan cac
xung than kinh, anh hudng:

+ Gay r06i loan hé than kinh, dan dé€n bénh than kinh phan lap.

+ R6i loan nhiém séc thé, 1am dit NST hay ngan can viéc phan chia t€
bao, [] anh hudng di truyén.

- CH;Hg c6 thé chuyén tir me sang tré so sinh do me bi nhiém doc dan
dén phan ly nhiém séc thé, ngan can su phan chia t€ bao va dia tré s€ mang

bénh TK phan lap.
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- R,Hg it doc, vao hé tieu hod, nhd moi trudng acid lai chuyén thanh
RHg".
P ILQ
- Trong khi quyén: Hg + 2CH; — (CH;)2 Hg A
- Trong thuy quyén

H g2+
i( W >tich ty sinh hoc
Hg

(CH,),Hg
Ny i
CH3)2Hg J

- Trong dia quyén: Hg < CH;Hg" <(CH,),Hg

Hg < Hg** <>Hg,**
<HgS
Co ché€ nhiém doc
Co ché chuyén hoa Hg (I),. — Hg,. nhd vi khudn tong métan hi€ém khi
c6 trong nudc. Qua trinh chuyén hod nay s& rit thuan 1oi v6i coEnz ¢6 chia
Coban.
HgCL, Vi khuin Methylcobalamin CH,H,Cl + Cl

\CI|{3 / \Cllislk

+H* +Cl
Co

g

Co
71N / 1\

RHg tan trong nudc khi pH giam
Co ché day chuyén thuc pham, tich tu Hg;
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Hg2+

LVK yém khi
CH,Hg"
\’
SV troi néi (pht du 10”ppm
10'ppm  Sau b(;/ . | \Cé nho 1pprpilp
\’ \2
Luong 8ppm Chim Ca 16n 20ppm/1dvk.

S Nguoi nhiém doc Hg

Su tich tu Hg trong co thé ngin can hoat dong clia enz bang cach thay

th€ goc SH.
SH / S \
enzim / +Hg**<> enzim Hg+*"
™~ gy ™~ g —
Khong hoat dong

Ngan can qua trinh hoat dong cua protein do tao thanh phiic khong hoat
dong (twong tu qua trinh dong tu asen cua protein).

Ngan can qua trinh tao hong cau.

Biéu hién nhiém doc man tinh hoi Hg.

- Tiét nu6c bot nhiéu va viem loi (1¢i sung tdy do, dé chay mdu, doi khi
thay duong vién Hg trén 1oi).

- Rung co (bat dau tir ngdn tay, mi mat, ludi, moi, ti€p theo 1a chir viét,
roi dén céc chi - giong bénh Parkinson).

- Thay d6i hanh vi c4 nhan (mat tu chil, ¢6 khuynh huéng hay cai 1on va
chénh mang lao dong, dé cdu gat, dao 1on nhip ngu, r6i loan vé néi).

- Mat tri nhé

- Suy nhugc nghiém trong.

- Mé sang va ao giac

San phdm cta qua trinh methyl hod thuy ngan trong tu nhién thuong la

monomethyl thuy ngan hay methylmercury. N6 di vao chudi thd an trong
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nudc qua mat xich du tién 1a plankton roi dén ca an cd. C4 an thit an cd an co
nén ti€p tuc nhiém Hg va tich tu lugng thuy ngan tang lén. Cudi cling con
ngudi dn cd nhiém doc s€ bi ngd doc. Tuy theo luong Hg vao co thé ma biéu
hién ngo doc sé tang dan:

- Té liét hay ngtta co xung quanh miéng, moi, dau ngén chan, ngén tay.

- Khé nuot va khé phat am cac .

- Kém nhay cam, mét moi, bat luc, khé tap trung tri 6c.

- Giam thinh giéc, thi gidc

- Co cting va run

- Hon mé va chét ,
*'Bé ngdn chan, tay, miéng

Mat thang bang
1000 L e PRI
* Kho nuot, khé phat am
80 biéc
Chét
60
40
20§
/
10 25 50 100 200
Mg Hg vao co thé
6 16 40 76 156 312 ’
Mg Hg vao co thé

Phong ngua:

- Thay Hg bang cdc chat khéc, néu duoc

- Chong Hg bay hoi bang thong gié hop ly.

- Tim cach giam moi tiép xuc véi Hg, nhat 1a véi nhig nguoi da nhiém.

- Kiém sodt thudng xuyén luong Hg c6 trong moi trudng khong khi noi 1am
Viéc.

biéu tri:

Giai doc Hg vo co biang thudc dic hiéu BAL ( British Antilewite) = 2,3
dimercapto propanol. Chat nay cé chira 2 nhém thiol- SH nén ¢6 ai luc véi Hg,

lien két voi Hg dang phong b€ enzym (enz. Céan thiét cho co thé ¢6 nhém
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thiol) va giai phong enz. Tuy nhién BAL chi tic dung trong nhiém doc cap,

khong c6 hiéu qua trong nhitng truong hop dac biét.

SH SH + HeCl, S Heg_ S+2HC
Enz. C6 nhom thiol enz. bi bat hoat boi Hg
CH, - OH CH, - OH
CH - SH +S Hg S > CH-S +HSSH
CH, - SH CH-S
BAL CH,- S
Hop chat BAL-Hg  Enz. dugc phuc hoi
(thai qua nudc tiéu)

1.1.2. Hop chat cua asenic (As)

Asen ton tai trong cac quang & cac dang sau trong tu nhién: Dang asenat c6
trong dat H A sO,%.

H AsO,* — AsO,*® — CH;As (O) (OH), —(CH,), As(O)(OH)

Khtr vi sinh khtr hod vi sinh metyl asen dimetyl asen

Nong do khoang 2-10mg/kg quang, ton tai & dang quang phosphat kim
loai mau.

H,AsO, + H,0 — HAsO, + H,*

As** doc. Str dung trong cdc thudc diét ndm, con trung. As con c6 thé di
vao moi truong tir cic nguon:

- Tu nhién (chiang han dong dat, nii lira, x6i mon d4, chady rimg hay cdc
hoat dong ctia con nguoi).

- D6t nhién liéu hoa thach (dau mo, than da)

- Cong nghiép san xuat gidy

- San xuit xi mang

- Khai hoédng

As duoc dung trong

- Lam béng dong thau va lam phéo hoa, trong san xuét thuy tinh, gom sg.
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- Thém vao thiic an gia sic dé tang trong nhanh.
- Trong thuoc diét con trung va diét co.
- Dé bao quan gb (két hop vé6i Cu va Cr)
Tinh doc:
- Phu thudc vao dang hoa hoc va trang thai vat 1y cua hgp chét. Asen vo
co dugc coi la doc nhat doi véi stic khoé con nguoi.
- As(V) la dang cht yéu trong nudc mat, trong khi nuéc ngam chi tim
thay As (III).
- Trong co thé As bi chuyén hod thanh dang methyl. Methyl Asen (IIT)
c6 thé gay ra nhitng 4&nh hudng dic biét doc v6i nhitng tiép xuc.
- Cong nhan tiép xuc véi bui asen thuong bi viém da, viém mang két.
Tiép tuc hit phai bui Asen s& c6 thé gay thing xoang miii.
- An udng c6 chita mot luong twong d6i cao Asen s& gay nén cdc bénh
nhu sau:
+ Bénh trén cdc mach mdu ngoai vi (bénh den chan, nhi€u nhat &
Bangladet)
+ Bénh da (da c6 mau, sung hod, ung thu da).
+ Lam suy yé&u chic nang gan.
+ Ung thu c4c co quan noi tang(Bang quang, gan, than)
+ Tiéu duong.
Co ché€ tac dong cua Asen
- Ngin can hoat dong clia enzim trong co thé bing céch thay thé cic
nhém SH- trong cdu tric Enz (nhu véi Hg), tao thanh hop chat kim ham,
ngimg chuyén ho4 cta Enz.
SH O / SH\
enzim / As-O — enzim A s-O + 20H
TSSH OO ~ s
Khong hoat dong sinh hoc
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- Lam dong tu cac protein do tao thanh phiic

O CH,-SH
\ | 2
AS - O + CH2 %
— |
O ClH—SH
(|CH2)3
Protein

Glyceraldehyde3-phosphat

AsO,

-CH
/SC| 2
O-As CH,
~ |
S—(le
(CI|{2)3
C=|O
protein

1,2- diphosphat glycerat

CH,-O- Thuy phan  Khong tao
| —_—

HIC—OH

C=0 Tuphit  Thanh ATP
|

O- AsO,

anh huong lén sinh vat: LDs, chuot 4,5mg/kg (As,O;), nguoi 5-50mg/kg

[Ca; (AsO,),]

Nhiém doc cap: gay co giat, dau, chét ngay sau vai phut

Nhiém doc man: viém da cé n6t den, chaim den nhe, méng chan den, dé

gay: ung thu, than da.

1.1.3. Chi va cac dang hop chat cua chi
Ngudn goc tu nhién: Quiang PbS, PbCl,, Pby,(PO,), PbCO, lan trong

nhiéu loai quang.

Ham luong Pb trong dia quyén thap.

Pb ding thit 5 trong s dung sau Fe, Cu, Al, Zn. Khi dugc su dung &

dang nguyén chat: Trong son khi, pin, xang, nhua, linh kién dién tu, men, stt

va cac thi€t bi chong phong xa.

Acetat chi: san xuat muoi chi

Antimon chi: 1a chat mau trong son, ma, thuy tinh, sanh su.

44



Asenat chi: thudc trir sau, chdng mot

Borat chi: chat lam kho céc loai vecni, danh bong son, chiat ma 1én do
sanh su.

Nguon ti€p xuc:

- Son pha chi (cii)

- Khé bui, nhat la & nhitng d6 thi déong dan va dung xang pha chi

- Nhiém bén trong nuéc uéng tir cac nguodn tu nhién hay do chdy trong
dudng 6ng lam bang hop kim chi.

- Khéi phat xa tu cac khu cong nghiép c6 dung chi trong nguyén liéu va
chat dot.

- Men s, thuy tinh, thi€t bi chong phéng xa.

- Bat nhiém chi, pH>5 Pb duoc gitr lai trong dat, nong do cho phép
trong dat 100- 1100ppm (mg/1)

Chi phét tdn vao moi truong theo cidc duong sau;

- Khong khi: do chdy tir xang pha chi PbCIBr (PbCl,, PbBr,), khéi thai
tlr cac 10 luyén kim, mo khai thac PbO, PbSO,.

- Nué6c: Chu yéu dang Pb**, do tan tuy thudc pH. Tiéu chudn nuéc udng
15-50ppb Pb.

- Dat: do son, vat liéu xay dung, chat thai ran cong nghiép(bao bi, 6 to,
xe may[]) bui lang. pH>5 chi dugc gitt lai tot trong dat. Lugng chi cho phép
trong dat 100-11000ppm.

T4c dong sinh hoa:

Chi di vao co thé do: cong nhan lam viéc trong moi trudng chia Pb,
nudc uéng chay trong 6ng chi, khi pH thap, Pb trong duong 6ng tan vao nudc,
hit thé khong khi 6 nhiém, hit thudc, dung thuc phdm nhiém chi ( thuc pham
trong trén dat c6 Pb). Str dung cac d6 dung cé Pb.

Dau tién Pb dugc hap thu vao co thé do an u6ng. Sau do tich trir lai
trong co thé nhu 1a chat thay thé Ca trong cau triic xuong ctia co thé. Phin con

lai di vao mia; 10% nam trong huyét tuong va di dén cdc mo cta co thé. Thoi
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gian luu git Pb trong mau khoang 25 ngay, sau d6 dao thai dan. Thoi gian luu

trong cdc mo khoang 40 ngay, trong xuong 25 nam.

Tac dong cuia Pb dén hé than kinh trung wong:

- Lam suy y€u chuong trinh lién két t€ bao - t€ bao

- Lam nhiéu céc sung TK do t€ bao TK dinh chat v6i cac phan ti khac

- Ngan can cac hoat dong cua nao do su thay thé nhom SH trong Enz
dan dén rai loan than kinh, tdc dong 1én cac day than kinh ngoai vi da dén té
liét.

Pb tc ché mot s6 hoat dong cia mot s6 Enz ¢6 nhém SH, 1am giam qua
trinh tong hop Hemoglobin, gay 1én 3 thay déi sinh hoa dic biét: giam hong
céu, tang ALA ( acid denta amino lavevulinic), sinh hong ciu non.

Ph4 v& co ché trao ddi chat cia Ca bing cach déng khoi Ca ttrong cdc
kénh dan Ca, thay th€ Ca trong bom Ca - Na ATRP

Trong than: gay viém than man tinh, Nhan biét qua: hong ciu giam, cé
ALA trong nudc tiéu

Biéu hién nhiém doc chi vo co:

Nhiém doc cdp: hdm luong cao gay dau bung, tdo bén, non mura, roi
loan tiéu hod. suy sup co thé nhanh, viém than hay viém gan than (d4i fit,
protein niéu, dam huyét tang, tir vong trudc ngay tha 4). Khi moi ngay tiép stc
mot luong chi cao (>10mgPb/ngay) trong vai tuan s& gay nhiém doc ning. An
1gPb/lan sé chét ngay.

- Nhiém dooc man: thuong do dac tinh nghé nghiép thuong xuyén phai
ti€p xtdc v6i Pb, s6 luong ti€p xiic nhiéu, Pb>0.2mg. Bi€u hién:

e Dau tién: vung vé€, roi loan, dé bi kich thic, mat ngu, chan rang cé
dudng vién den do Pb + hop chdt S — h/chit mau tim den, lang & chan rang,
vi tanh kim loai trén miéng.

e Sau: thi€u mdu, xam da, tic dung lén t€ bao mau lam thay doi do

thim qua mang, 1am tiang luong kali bi mat, hau qua la tudi tho bi it ngéan
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R&i loan hoat dong cta Fe trong mau, dan dén tang luong Fe trong
huyét tuong

Viém ndo: thuong & tré em ngudi 16n thuong xuyén ti€p suc véi xang
pha Pb

C,, mau > 0.5 ppm: thi€u mau, rdi loan chic nang

C,, > 0.8 ppm: roi loan than kinh va chiic nang than

- Cha y

+ Tré em nhiém doc nhanh do kha nang hap thu nhanh va sé tac dong
dén he TKTW

+ Co thé thi€u Ca, Fe* s& tao diéu kién dé rang cho viéc hdp thu Pb va
co thé 1am tram trong triéu chitng ngo doc.

+ Tré so sinh nhiém doc Pb tir me s& cham phat trién tri nhé, hong than,
pha hoai hé than kinh trung wong va cac t€ bao mau.

Nhiém doc Pb tir huu co (tetrracthyl Pb):

Cap: nhiét co thé giam, huyét 4p giam, mé sang, co giat.

Nham nhiém chi huu co thuong gay ra bénh d6i v6i hé than kinh trung
wong, nhat 12 bénh nio biéu hién qua

- Rai loan tinh than, hoang tudng

- Run ¢6 y, tang phan xa, gian dong tir

- Suy nhuoc co thé, than nhiét gidm, nhip tim cham, huyét 4p giam

Bénh nay thuong gay ra tlr vong, mot so truong hop khoi thi tién trién
rat cham, cac triéu ching giam va mét sau 6 - 7 tuan.

¢/ Phong chong nhiém doc Pb:

*Phong bénh:

- B4o dam an toan moi trudng loa dong, dam bao khong ro ri hay hién
hién chi trong khong khi noi 1am viéc

- Diéu tra xdc dinh khu vuc nhiém doc Pb cao (dat, nuGe, khong khi).

- X4c dinh k€& hoach phong ngira nhiém doc Pb thong qua viéc cach li

khong dé ngudi ti€p xtic nguén cé Pb
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- Thay thé cam sir dung cdc d6 dung, van chuyén xang dau c6 Pb.

- Gi4o duc cong dong hiéu tac hai dé chii dong phong chong

*Diéu tri:

- T4y Pb.

Dung canxi chelat, ddy Pb ra khdi co ché thong qua con duong bai tiét
nudc tiéu.

1.1.4 Cadimi

a. Nguon goc:

- Tu nhién: thanh phan vo trai dat, quang kém, trong tram tich nudc
song, bién

- Dung trong cong nghiép:

+ pin CdNi, ac qui

+ Hop chat mau Cd, son

+ hop kim trong qua trinh han nhom

+ L6p phu Cd, ma dién (ma Ni)

+ Dén hoi, t€ bao quang dién

+ Thanh diéu khién phan ting

- Dung trong nong nghiép: trong phan bon, thudc diét ndm

b. Trao doi chat

Cd vao co thé ngudi sé€ gay hai,chi mot phan nho bi dao thai ngay. Boi
vi Cd thay th€ Zn trong thionein - kim (metanollothionein - mot loai protein
¢6 chita Zn). Chitc nang chinh cta tyonyn -kim 1a mic do di€u chinh cédc kim
loai dudng chét trong co thé, dic biét 1a Zn va Cu. Cd dugc két hop chat tré
v6i tyonyn - kim do co ché cua ho tuong tu nhu Zn. 80 - 90% Cd vao co thé
dugc giit lai trong co thé bing cdch ndy.

Phiic chit Cd - tyonyn kim dugc chuyén dén than va duoc loc qua tiéu
ciu dé tai hap thu bdi cdc t€ bao clia ddu niéu quan, & day protein bi bé gay,

gai phong céc ion tu do.
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Cac ion nay lai giip cac t€ bao cua diu niéu quan sinh thém tyonyn -
kim . C 4c toynyn- kim nay két hop mot 1an nita v6i Cd. Phic Cd- tyonyn kim
la chat doc do6i vai than.

Thoi gian ban phan giai cua Cd rat 1au, tir 7-30 nam va bai ti€t rat cham.
Tuyén bai tiét chinh 1a qua than, chi khi than bi t6n thuong va hoat dong kém
thi Cd sé& ra thang nudc tiéu vé6i bat ky luong nao.

Cd thuong tich tu trong than va gan, chi mot lugng nho gidi han l1a &
trong cic mé mém.

Cd? trong co thé

Trao d6i Zn*", thay thé zn*

(CHUA XONG)
Cl
Cyclodien 1=
, C(can,
Cl
Cl
Cl
Chlorinated Benzen = Cl Cl
|
cl Cl Cl
Cl

TDCT co chlor hay dugc dung, nhat 1a & cdc nuéc dang phat trién vi
diét sau bénh t6t, bén trong moi trudng, phan huy cham, gia ré.

Cac dau hiéu va triéu ching ngd doc cap tinh va doc tinh man sau khi
ti€p xtc v6i mot vai loai TDCT CO CHLOR

Loai thuoc D4u hiéu cap Dau hiéu man

Dichlorodiphenylethane  Cing miéng, khé diéu Sut cén, chan an, thi€u
DDT khién van dong, buéc di madu

DDD (Rothane) khdc thuong, hoa mait, run
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DMC (Dimite)
Dicofol (Kelhane)
Methoxychlor
Chlorbenzylate
Hexachlorrocyclohexane
Lindal
(dong phan gamam)
Benzene
(hdén hop cdc dong
phan)
Cyclodien
Endrin

Telodrin

Isodrin
Endosulfan
Heptachlor
Aldrin
Dieldrin
Chlordane

Toxaphene

Chlordecone (Kepone

Hirex

chéng mat, dau dau,
buon non, ndon, mét moi,

ngat lim.
Buon non, dau diu, non,

cang thang qud, khé

chiu, 1én con co giat
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co bap yéu, tinh trang
qua kich thich, hoi hop.

dau dau, chong mat, qua
kich dong, co co tung
con, r6i loan tadm than
bao gom mat ngu, cang
thang, dé c4u,

Mat cam giac, co dong

kinh

bau nguc, dau khép, da
néi mun, mat diéu hoa
van dong, khong két hop
duoc cic hoat dong, néi
lap.

Cang thing dé cdu, mat
tri nhé, nhin khé khan -
khong thé tap trung, suy
nhugc co bap, run tay,
suy nhugc nghiém trong

su sinh tinh.



B. Loai ttc ché Cholinesterraza: gom 2 nhém co phosphat va
carbamat

Da4u hiéu va triéu ching bi ngd doc c6 lién quan dén su tich tu cua cac
acetylcholin (ACh) tu do, khong lién két, mot vat truyén tin hiéu than kinh tai
cudi day TK, c6 nhiém vu cham dut cac tdc dong sinh hoc gay ra boi ACh.

Ach duge chia trong khoang cua mot mang trude khdp t€ bao TK, noi
c6 cac dong xung dién sinh hoc giai phong né dé cho ra dang hoat dong. Tiép
theo, ACh di chuyén qua khép TK (khoang trong gitta cic diém cudi day than
kinh hay hach) dé kich thich co quan ti€p nhan tai mang sau khép TK, va céc
xung TK tiép tuc dién ra. Sau khi truyén tin hiéu dén co quan ti€p nhan kiéu
kich thich cholin, ACh nhanh chéng bi thuy phan bdi hoat dong cua enzym
acetylcholine esterase (ACHE) dé sinh ra cholin bat hoat (Ch) va acetic acid
(Aa). Mot enzym khac, acetyl coenzyme A (ACEA) lién két v6i Aa va Ch
quay lai ACh. Xem hinh sau:

Neuron Mang trude khép TK Hach /khép TK  Mang sau khp TK

EQIN
A )

A

Xung TK K co quan
= Ak / /' liép nhan
Co ché gay doc cua nhom co phosphat va carbamat tuong tu nhu nhau.
Gom 3 giai doan:
- Tuong t4c tai ving hoat dong ctia ACh dé tao 1 phitc khong bén.
- Thuy phéan phic nay va giai phong cac cau tlir R hay Z dé€ sinh ra mot

phosphoryl (d/v co phospho) hay carbamyl (d/v carbamatester) tic ché€ AChE.
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- Loai phosphoryl (hay carbamyl) ctia AChE dé€ thoat ra AChE tu do
hoat dong va c6 thé phd hong ACh, vat truyén tin hiéu thin kinh.

Nhiéu phtc hop phosphoryl-AChE, khong c6 giai doan 3, duy tri tc ché
khong thé dao nguoc, dan dén triéu chiing ngd doc niang boi vi ¢6 nhiéu ACh
bén. Nguoc lai, phiic carbaryl-AChE dé dang phan ly dé cho ra AChE tu do
thodt ra.

C. Pyrethroid ester

- Puoc téng hop dua trén dic tinh cua acid pyrethric va acid
chrysanthemic

- La chat doc than kinh

- Ester tong hop c6 thé duoc chia 1am 2 phan nhém chinh dua vao cau
tric va dau hiéu ngo6 doc:

+ Hoi ching I: gan giong ngo doc DDT.

+ Hoi chitng I CS: chita nhém cyano (CN), gady mat thiang bang, co giat,
nga, té liét, dau dau, budn non, co co, mét moi.

II. Thuoc diét co6 (Herbicide)

Nhiéu loai nhat, doc tinh cho con nguoi thap, tuy nhién c6 hop chat
bispyridyl, dac biét 1a paraquat thi rat doc.

Kha nang gay ung thu, dot bién gen, sinh quai thai hay ung thu con
dang nghi ngd va dang duogc nghién ciu. Doc tinh ¢6 thé 1a do 1an nguyén liéu
doc, hay do sinh ra cdc san phdm phu. Trong d6, duoc biét dén nhiéu nhat 1a
2,3,7,8 - TCDD lan trong thuong pham 2,4,5 - T.

Hau hét ching 12 céc acid manh, amin, ester hay phenol nén c6 thé gay
di ing da, phat ban, viém da du chi tiép xic lugng nhd, pha loang.

C6 nhitng 6 nhiém thit cap d6i v6i nhitng cé thé qud nhay cam khi ti€p
xtic v6i thudc qua da hodc ho hip (dang sol khi), biéu hién qua di tng.

Ciac ti€p xtic nghé nghiép, lap lai theo mua, c6 thé dan dén tic hai
nghiém trong. Mun, chlor hay "weed bump" lién quan dén ti€p xuc véi
chlorine dioxin hay furan. Hoat dong cua né 1a trao do6i chat trong tuyén ba

nhon duéi da.
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Paraquat

La chat doc doi v6i phoi, néu di vao co thé qua hé tiéu hod (do tu tir hay
tai nan) thi sé tring doc trong vong 3 - 4 tuan, v6i su giam nhanh oxy huyét,
dac biét 1a chétdo ngat.

Co ché: paraquat tim cic co quan c6 ndng do oxy cao nhu & phéi, phan
ting tao H,O gay ton thuong 16p mang cua phdi, dan dén khong trao doi khi
0,/CO,.

Gay hoai tr gan, than va co tim.

Diquat c6 cau triic tuong tu paraquat, khong doc véi phoi nhung gay hai
gan, than.

I11. Thuoéc diét nam (Fungicide)

La cdc loai thudc thudong dung trudc va sau thu hoach dé ngin chian su
phat trién ctia ndm khi diéu kién nhiét do va do 4m thich hop.

Thuong gay doc cdp tinh doi véi con nguoi, LDy, 800 - 1000mg/kg
trong luong co thé.

Tiép xic thudng xuyén vdi da cé thé gay di ing, xung tdy hoac viém da.
La chat doc doi véi t€ bao chat (gay dot bién).

Cac loai thuoc diét nam chu yéu la:

1. Dithiocarbamate: chong hoat dong qua nhi€u ctia hach tuyén gidp,
la chat gay dot bién, quai thai va ung thu cho dong vat. Tuong tac véi alcohol
gay doc cho co thé, co ché tuong tu nhu thudc chita nghién rugu. Do d6 nén
tranh dung alcohol khi dung dithiocarbamate.

2. Organomecurial: Gay doc cho gan, than va dac biét la hé than kinh
(ca trung wong va ngoai vi). Bao thai va tré so sinh rat nhay cam véi loai thuoc
nay.

Ching tan trong mo nén c6 thé ton luu va tich Iu§ trong chudi thitc an,
ca la nguon tich luy giau nhat.

IV. Thuéc diét loai gam nham (Rodenticide)

Kiém sodt s6 luong lodi gam nham rat quan trong truc va sau vu mua

dé bao vé mua mang ciling nhu khong ché bénh tat.

53



Co ché gay doc cua thudc thong nhat cho céc loai, chi ¢6 liéu luong hay
tinh ngon miéng doi v4i mot loai nay 1a yéu to giam doc tinh cho loai khac.

Néu an phai (do c6 tinh tu tir hay tai nan) thi rat nguy hiém vi liéu cao,
céc biéu hién ngo doc rat nghiém trong, tham chi c¢6 thé de doa dén tinh mang.
C6 mot vai loai thuoc giai doc. Mot vai loai:

1. Zinc Phosphide (Zn;P,): La loai thudc ré, va hiéu qua. Khi an phai,
né s& phan tng v6i nudc dé sinh ra phosphine (PH,), 12 mot chat khong bén,
phan ting v6i mang t€ bao gy ton thuong niém mac, mang t€ bao trong dudng
rudt, trong than, gan, phoi. Hiém khi bi tai nan loai ndy vi nong do cao
(>5000mg), néu non ra dugc thi bénh nhan c6 thé séng sét, ké ca khi liéu nuot
1a 25 000 - 100 000mg.

2. Fluoroaceta / Flouroacetatamide: Khong mui, vi, hdp thu tot qua
dudong rudt va tc ché enzym lién quan dén trao déi chat cua glucose.
Flouroacetat gy doc qua dudng miéng

cho chudt = 0.2mg/kg
cho nguoi = 10mg/kg.

3. Alpha Naphthyl thiourea (ANTU): Phai duoc hoat hoa trong cac
mo dé gay phan ting va gay doc ngay lap tic, ddn dén tich dich trong phéi,
gay ton thuong cdc mach mau nho.

4. Coumarin / Indadiones: La chit chong dong, giy tran mau trong
mii, duong rudt, dau goi, khuyu tay.

V. Quan tric viéc ti€p xiic va xir Iy ngo doc

1. Quan trac: 2 phuong phap truc ti€p va gian tiép:

a. Truc tiép:

- Dung cu do gan trén 4o cong nhan hay viing da dé cé tiép xuc.

- Thiét bi 1dy mau goém: dng plastic cé chita vat liéu hap thu ndi v6i bom
hit mau & vung khi hit tho, thoi gian bom hiit tir 1-4 gio, téc do 0.2 - 1 lit/phit.
Sau d6 dua ong di rira giai bang dung moi thich hop réi phan tich bang GC
hay LC.
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Hoac ding miéng vai ¢ tam chat hap thu hay gin dung cu do truc tiép
lén 4o cong nhan dang lam viéc.

b. Quan trdc gidn tiép: thuong dung trong thuc t&, ¢6 2 phuong phap 1a
14y mau mot diém va nhiéu diém.

- Ldy mau mot diém: do tlr cic san pham bai ti€t nhu nudc tiéu, phan,
nuée bot sau cudi thoi gian 1am viéc. Xdc dinh cdc chit trao déi chat duoc bai
tiét ra.

- Lay mAu nhiéu diém: LAy tir mot vai loai dich clia co thé nhu mdu, mo,
trong cac san pham trao doi chét hodc cdc enzim bi tic ché dé tim hiéu miic do
tan cong cua cac co quan. Ciing c6 thé do toc do dan truyén than kinh dé ddnh
gia muc do bi hai cua hé than kinh (truc TK, tuy) cling nhu danh gia kha nang
nhan thic.

2. Phong ngira nhiém doc thuéc BVTV

- Huén luyén phuong phap st dung an toan va hiéu qua thudc, ky thuat
phun thuoc ding, c¢6 bao ho lao dong.

- Diing cdc loai thu6c dé phan huy trong tu nhién.

- C6 nhitng nguyén tic nghiém khac khi sir dung

- Quan trac cdc san pham (vu mua, nong pham(])

2.2. DUNG MOI HUU CO

Céc dung moi hitu co 1a dd. Tan trong md hodc nudc. Trong co thé,
ching ¢6 thé trai qua qud trinh chuyén hoa sinh hoc hay khong d6i dung moi
tan trong md sé tich tu chon loc trong cac co quan than md, gom ca hé than
kinh. Dung méi tan trong nuéc vao co thé qua kénh ua nuéc va phan bo rong
rai khip co thé.

Tat ca cac dung moi hitu co déu duge hap thu vao co thé qua phéi dudi
dang hoi. Ngoai ra cdc dung moi ua md c6 thé vao qua da. Cic dung moi
khong chuyén hod trong co thé sé& dugc bai ti€t nguyén ven qua khi thd hoac
trong nudc tiéu. Tir nhitng dung moi ¢6 thé chuyén hod sinh hoc trong co thé,
céc san pham trao ddi chat ctia chiing xuét hién trong nudc tiéu hay mau. Diéu

nay duogc dung dé quan trac trén phuong dién sinh hoc noi lam viéc.
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Thi nghiém cho thay khi cho alcohol cling v6i dong ding clia benzen thi
chuyén ho4 sinh hoc clia dung méi bi cham lai. Lugng etanol nhiéu hon hén,
gitp cho alcol canh tranh 14y mat enzym, nén trao doi chét ctia dung moi bi
cham lai. Dung moi s& chuyén hod lai khi ti 1¢ tuong doi dung moi / etanol
phu hop.

Anh hudng cua alcohol 1én qud trinh trao déi chat ciia dung moi khong
don gian nhu thi nghiém trong phong. Etanol 1a mot chét diéu khién enzim,
ti€p xuc thuong xuyén, lién tuc sé lam tang hoat dong ctia men P-450, xic tac
su oxy hod nhiéu dung moi. Vi thé gia stiic dugc uong nhi€u etanol trong thoi
gian dai s& chuyén hod cdc dung moi nhanh hon binh thudng. C6 gia thiét cho
rang cdc cong nhan nghién ruou ning bai thai dung moi nhanh hon nhiing
ngudi khdc. Vi thé€ ¢6 thé néi etanol cong thém anh hudng lén hé than kinh
trung wong khi ti€p xtdc véi dung moi.

2.2.1. Benzen

La diém khdi nguén cho nhiéu qua trinh téng hgp trong cong nghiép
hoa chat. Trudc day, né van duogc dung rong rai nhu mot dung moi, nhung do
do doc cta nd nén benzen bi cdm ding néu néng do cao hon 1%. C6 nhiéu
bdo cdo nghién ctru cho thay viéc ti€p xic véi benzen s€ tac dong 1én hé gien
va ¢6 thé dan t6i nguy co ung thu. Benzen lién quan dén bénh bach ciu va mot
s0 dang ung thu khac nhu ung thu than. Nguoi ta phat hién thay c6 su sai léch
nhiém séc thé va giy roi AND & nhitng cong nhan ¢ tié€p xic v6i benzen, vi
thé€ c6 thé nbi benzen 12 chat doc d6i voi hé gien.

a. Nguon tiép xiic:

- Trong cong nghiép hoa chat va téng hop hod hoc

- Chung cit benzen tir than d4, dau mo.

- Trong cac nganh van dung benzen la dung moi, nhu son, vecni, cao su,
nhua, muc in, ché tao da mém.

- Nhién liéu chira benzen.
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b. Qud trinh trao déi chdt

S eroocine ]

Sorarmpmersaptung acd wtalhﬂ'u: berzene oxide

W/ \ G assisss
.,_C./ L

hydroquinone

OH

sulfate and ghucuronide conjugatas

Ngudi ta hap thu benzen chii yéu qua hit thd va cé thé qua da, nhung fit.
Khoang 40% benzen dugc thai nguyén ven ra ngoai qua nudc tiéu va khong
khi thd ra. Mot phan tham gia qud trinh trao déi chat trong co thé. Benzen
tham gia chuyén hod sinh hoc ddu tién va chii yéu & gan, thong qua hé
thongcytochrom P-450 ZEI, ngoai ra con ¢ tuy xuong. Nhu trong hinh v&, cac
bué6c chuyén hod benzen nhu sau:

- Pau tién, oxy hoa tao thanh cac hydroxyl vong.

- Céc san phidm trung gian ti€p theo 1a hé can bing giita oxit benzen va
dang oxepin (dang hoat dong nhat)

- M6 vong benzen hoidc tai dang epoxide hodc dihdrodiol dé chuyén
trans, trans-muconaldehyde thanh acid t,t-muconic.

- Epoxide sap xép lai khong cdu enzim tao ra phenol

- Cac phenol trai qua qua trinh hydroxyl hod tao ra hydroquinon va

catechol
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- Céc catechol ciing c6 thé duoc tao thanh do mot chudi céc phan ting
k€ ti€p, bat dau tir hydrat hod oxit benzen tao ra hidydrodiol nhd enzim
dehydrogenaza-phenol.

- Hydroquinon, catechol, va cdc san pham hydroxyl hod ti€p theo 1a
1,2,3 - trihydroxy benzen c6 thé gin véi cdc goc ether sulfat hoac acid
glucuronic.

Thoi gian ban phan giai khoang 12 gio. Poc tinh clia benzen chi thé
hién khi tao ra céc dang trao d6i chat ctia benzen. C4c dang trao doi chat hoat
dong nhu hydroquinon, catechol, acid t,t-muconic va phenol tao ra & gan sé
tich tu trong tuy xuong. Pay 1a noi benzen thé hién doc tinh va gay ung thu
chu yéu.

c. Bié¢u hién nhiém doc

Cap: cam gidc ngay ngat, dau dau, non mira. Néu khong dugc cap ciu
ra khoi trang thdi hon mé thi c¢6 thé tir vong va suy ho hép.

Kinh nién: thoi gian dau khong c6 triéu ching vé nhiém doc kinh nién.
Nhitng triéu chitng thudng khong dic biét va khong rd miic do ton hai nghiém
trong tGi tuy xuong. Triéu ching: r6i loan tiéu hod nhe, lao dao, chay mau &
niém mac va di @ng trén da. Bénh phé bién cuia nhiém doc man benzen: thiéu
mau, giam bach cau. Do tuy xuong bi giam huyét twong, néu van ti€p tuc tiép
xuc vGi benzen thi s€ bi thi€u huyét tuong tram trong, dan dén pha v& cac
thanh phéan t€ bao. Su doc hai nay can trd su t6 hop AND. Nguoi tiép xiic
thudng xuyén véi benzen thudng bi roi loan nhiém sic thé, bach cau.

d. Phong ngira

- Thay thé dan tié€n t6i khong dung benzen trong nguyén, nhién liéu,
khong ti€p xuc truc tiép véi benzen.

- Céc cong nghé bat budc can c6 benzen phai dugc thiet k& khép kin dé
han ché ti€p xdc.

e. Diéu tri ngo doc

Cap ciru: dua ra khoi noi 6 nhiém, ho hap nhan tao, cho ngtlri cacbogen,

cho thudc trg tim, khong dung adrenalin vi ¢6 thé gay rung tam that.
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Piéu tri: chua c6 thudc dic tri, chl yéu 1a diéu tri triéu ching. Phai cho
ngung ti€p xtc véi benzen (nghi 1am) va dua dén co quan y té.

f. Quan trdc benzen trong khéong khi va nudc tiéu

Benzen duoc xé&p vao danh sidch cac chat gy ung thu nén viéc quan trac
su ti€p xdc véi benzen trong moi trudng va sinh gidi la rat can thiét. N6 gom
ca cac chi so sinh hoc nhu mic do benzen trong mau, nudc tiéu. Cdc chi s6
ndy cho ta biét mitc do ti€p xtc va lugng tich tu bén trong cua tiing c4 thé, dé
c6 nhitng du phong cho tinh trang sic khoé. Van dé quan tric su c¢6 mat clia
benzen trong moi trudng va cac chi so sinh hoc nhu acid t,t-muconic trong
nuée tiéu dugc nhiéu ngudi quan tam.

Phat hién va dinh luong benzen trong khong khi

Xac dinh dang trao doi chat cia benzen, acid t,t-muconic trong
nudc tiéu

Po creatinine trong nudéc tiéu

2.2.2. Toluen

Toluen 1a mot trong nhitng dung moi duoc st dung nhiéu nhét trong
cong nghiép. Toluen c6 trong son, nhua, keo dan va la dung moi cho cao su va
trong cong nghé in anh.

Trong tit ca cac cong nghé c6 toluen can dugc thong khi t6t dé dam bao
giam thi€u luong ti€p xudc v6i né. Khi chuyén chd can tranh roi rét. Toluen 1a
dung moi hay gay ra khut khit. O nhiét do thuong, toluen cho ra nhiing hoi rat
dé chdy, né. Do vay néu mot thung toluen can cit hay han ma dung dén 1tra thi
phai lau sach hét toluen.

Trao déi chat: toluen duoc hap thu qua phdi va mot lugng gidi han qua
da. Tan trong md, no tich tu trong cic co quan va md. Thoi gian ban phan ra
sinh hoc 1a tir 3 - 4 gio, khi khong con ti€p xic véi toluen thi né bai ti€t rat
nhanh. Khoang 10% luong toluen duoc thai ra ngoai qua duong ho hap, phan
con lai chi yéu chuyén hod thanh acid acid huppuric, mot lugng nho thanh o-

cresol va p-cresol.
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Doc tinh:

1000ppm: cam giac loang choang, dau dau lién mién.

Cao hon: ngét lim, gay cac bénh tam than, ao giac.

Nong do thap gdy mét moi vo ¢d va cam gidc dau 6m trong moi ca lam
viéc

Toluen khong tic dong dén tuy xuong, khong gay hai cho gan. Khong
tdc dong dén hé than kinh ngoai bién, trong nhitng diéu kién ti€p xic binh
thuong thi khong c6 diu hiéu 1am t6n hai dén ndo, nhiéu noi ngudi ta thay
riang toluen tir keo dan gay suy tiéu ndo va gin day la cdc ca bi thiéu nang tri
tué. Dot tr do keo dinh thuong 13 do loan nhip tim, do cit co tim dé luan
chuyén catecholamin, tuy nhién nguyén nhan thuc su phitc tap hon nhiéu.

2.3. CAC HOP CHAT HUU CG BEN, TON LUU LAU DAI TRONG MOI
TRUONG (POPS)

12 POP (Persistent Organic Pollutants) quan trong nhat duoc thé€ gidi
quan tam la: aldrin, chlordane, dieldrin, DDT, endrin, HCB, heptachlor, mirex,
PCB, toxaphene, dioxin, furan.

2.3.1. PCB (polychlorinated biphenyls)

PCB 1a mot loat hop chit do chlor hoa biphenyl. Cé khoang 209 hop
chat PCB khic nhau. Ching la chat dién moi tot, bén hod hoc, bén nhiét,
khong bat chay, tuong doi it bay hoi, hé s6 cach dién cao. Chiing dugc ding
trong cong nghiép tir 1929, lam chat cach dién trong bién thé, tu dién, trong
chat déo, chat dinh, trong chat 16ng truyén nhiét, gidy in khong carbon.

T 1929 dén 1977, M§ da san xudt 610.000 tan PCB cac loai. Trong
nam 1979 M§ da c4m san xuét va tiéu thu cdc san pham PCB. C4c nu6c cong
nghiép phét trién ciing thuc hién. Ho thong nhat thay thé PCB béng chat khic
it doc hon. Tuy nhién cling ¢6 hon khuynh huéng dua PCB sang tiéu thu & cac
nuéc kém phit trién. Hién nay, téng lugng PCB hién c¢6 trén toan ciu uéc tinh
khoang 2 triéu tan.

Nhiém doc: PCB c6 thé c6 trong thanh phin hitu co trong dit, trong

tram tich ddy song, trong mo sinh vat, dung moi hitu co.
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Doc tinh cia PCB quyét dinh bdi s6 luong va vi tri cua nguyén tir chat
luong trong cau tric. Su tich tu cia PCB trong c6 thé phu thuoc vao mitc do
chat luong hoa ctia nhom biphenyl.

Nhiém doc chu yéu: duong an udng, thong qua c4, thit gia sic, rau, gao.

Nhiém doc cap: it ngudi bi do dp suét hoi cia PCB thap. Biéu hién: sung

mi mat, déi mau méng tay, mét moi, chodng, buén non.

LC,, d/v dong vat: 2 - 10g/ kg co thé.

LC,, ca: 0,015mg/1 nuéc, doi véi ca heo xanh: 2,74mg/1 nudc,
vGi ca nho rdt nhay cam véi PCB, & nong do ppb 1am nhiém doc tring c4, phu
né mang tring lam tring khong né dugc.

Nhiém doc man: tinh bén ctia PCB lam anh hudng dén tuyén giap khi
PCB tich tu lau dai trong co thé, gay r6i loan chiic ning gan va hé tiéu hoa, c6
thé din dén ung thu gan, da day, giam kha nang mién dich clia co thé, gay cdc
bénh vé da.

Nhitng nguoi tiép xdc thudng xuyén véi PCB ¢6 thé xuat hién mun
chloracne (nhitng thuong tén vé da). Trong trudng hop ning, bénh nhan cam
thdy rat dau, bién dang mat va kéo dai dai dang.

Céc anh hudng khac & giai doan ngan, khong phai ung thu cia PCB doi
v6i ngudi nhiém c6 thé c¢6 nhu lam gidm can, mién dich kém, anh hudng t6i
hé thin kinh, gay dau dau, hoa mit, cang thang, mét moi, suy nhuoc [ Cic
biéu hién kinh nién ciing c6 thé d€ lai hau qua t6i gan, va hoat dong cua
enzym/

San pham chdy khong hoan toan cta PCB bao gém polychlorinated
dibenzofurans (PCDs) va polychlorinated dibenzo-p-dioxins (PCDDs), ca hai
déu doc hon PCB va gay ra nhiing anh hudng t6i sinh san, qudi thai, anh
hudng c6 tinh 1ap lai, c6 kha nang gay ung thu.

Chéc chan rang, PCB 1a mot trong s& cac hop chat bén nhét timg dugc
biét, khi da di vao moi trudng chiing phan huy rat cham, chiing rat dé chuyén
va luu lai lau dai trong nhitng chat m& c6 trong nuéc ngot va nudc man, ké ca

c4 sau do dua vao co thé ngudi an. PCB tich tu trong trdm tich ddy, do dé s&
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duoc cac dong vat day va vi sinh vat tiéu thu. Chim san moi lai an cac loai
dong vat day nay va trd thanh nguon mang chit doc quan trong. PCB tc ché
hormon estrogen, dan dén tc ché ling dong canxi trong qud trinh hinh thanh
vO tring, din dén vo yéu va dé non. PCB tic ché hormon androgen c6 thé 1am
dao ngugc cac dac tinh sinh san cua chim duc, va cac loai dong vat khac.

2.3.2. HCB (hexachlorbenzen)

Sén phdm thwong mai cia HCB bat dau nam 1933, chu yéu dé bao
ngoai hat giong lia mi, thay th€ cho thudc trir ndm c6 thuy ngan doc. N6 ciling
dugc dung dé bao vé gd, chat phu gia polimer, trong nhudém, san xuat phdo
hoa, chat phu gia lam chdy cham. Tir 1978, cic san pham nhu thudc diét nam,
bao vé go, bén trong ¢6 HCB da khong duoc dung & My. Tuy nhién cé nhiing
san pham van ¢6 lugng HCB khong mong muén do qud trinh chlor hoa
hydrocarbon (tetrachloroethylene va céc loai thuoc trir sdu khac). Vi du trong
thuoc diét nAm quintozén c6 chita 1-6% HCB. Mot ngudn khac sinh ra HCB la
tlr qua trinh thiéu cac chat thai doc hai va rac sinh hoat.

2.3.3. Dioxin

Cl Cl
0-CH,COOH 0-CH,COOH
Cl Cl
Cl
2,4-Dichlorophenoxyacetic acid (2,4-D) 2,4,4- Trichlorophenoxyacetic (2,4,5-T)

Hai loai chat diét co trén lam vang 14 cay trong vung. Ching cling dung
dé khong ché cac thuc vat nuée trong hd, ao, hé chita. Dioxin 1a chat cuc ky
doc doi voi cdc co quan trong co thé con gnudi (LCs, rit thap). N6 khong c6
trong tu nhién, 12 san pham phu trong tong hop 2,4,5- T, dan dén tdc hai rat
nghiém trong khi st dung. Dioxin ciing la chat sinh ra khi dot cic vat c6 chita
hop chat hitu co cta Chlor. C6 rat nhi€u dong phan cta dioxin nhung doc nhat
l1a 2,3,7,8- tetrachlodibezodioxin (TCDD)
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Cl_ Cl
cl Cl

2,3.7,8- Dioxin

2,3,7,8 - TCDD bén trong acid, bazo, do hoa tan trong nudc thap, phan
huy nhanh & nhiét do > 800°C. Qua trinh d6t cac hgp chit PCB khong kiém
sodt nhiét do c6 thé sinh ra dioxin va furan. Ca 3 doc chit trén déu gay mun,
phét ban trén da va kéo dai nhi€u tuan. Dioxin con giy nén cac khoi u trong
co thé vat thi nghiém va ngudi. C6 khoang 25 dong phan cuia PCB c¢6 tinh chat
giong dioxin. C6 khoang 17 dong phan ctua dioxin va furan cé cau tric la
nguyén tu Cl & vi tri 2,3,7,8; cac dong phan nay c6 doc tinh cao nhét va c6 kha
nang tich tu sinh hoc.

Dioxin va Furan 1a 2 chat doc gay nhiéu bénh nguy hiém va lam bién
déi nhiéu cau tric ciing nhu céc chiic ning clia cdc co quan trong co thé séng
vi n6 tic dong nhu nhitng hoc mon sinh trudéng. C6 khoang 75 dong phan cta
dioxin va 135 dong phan ctia Furan.

Cac nguon sinh ra Furan va Dioxin:

- San xudt bot gidy: trong cong doan tdy trang bing chlor, nuéc thai sau

tdy c6 chita dioxin

- San xuét thudc béo vé thuc vat: day chuyén san xudt tho so chi gia

cong, pha tron va déng géi san pham, khong khong ché dugc lugng dioxin
hién tuong trong mot vai loai thudc trir sau; dac biét 1a 6 loai (da bi cAm luu
hanh & nhiéu nugc) trong nhém thude Chlor hitu co lugng cao dioxin va dong
dang.

- Qué trinh st dung qud li€u thuéc BVTV: nhi€u noi van dung nhiing

loai thudc trong danh muc thuéc cdm va phun véi nong do cao, dan dén hu
lugng ton luu trong san pham ciing nhu trong dat va ngdm xuéng nudc ngim,

gay ngd doc cap va anh huong lau dai. Boi nhu da biét, dioxin la chat c6 doi
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son dai, ton luu lau bén trong tu nhién do dé lugng tich tu sinh hoc ctia né
trong tu nhién rat nguy hiém, nhat 1a cho con nguoi.

- Chéy rung, dot cui, rom ra va chét dot thai ran, ligin s& két hop véi

Chlor sinh ra dioxin.

- Tan du tir vii tru khi hod hoc trong chién tranh, da dé lai nhiéu hau

qua cho nhan dan trong vung bi rai chat doc hoa hoc nhu nhiing bénh nan vy,
sinh qudi thai, cdc anh hudng di truyén(]

Cac phuong phap xu 1y dioxin va Furan thuong dung l1a phuong phap
hoa hoc 9dung chlorua voi, KMnO, dé phan huy), phuong phdp quang hod (dé
chlor hod), phuong phép vi sinh[]

X Iy nguon nudc thai cta san xuét thuoc BVTV, thuong thiy phan doc
chat trong nudc thai véi KMnO,, sau do6 1a Ozon.

Dé ngan nglra su tao ra dioxin tron qud trinh dot chat thai rin, budéng
dot phai dat trén 1300°C, va sau d6 c6 budng thu héi va xir Iy Dioxin va Furan
trong khoi.

Phan b6 va chuyén hod: 1a chét tan trong m& va ton luu rat lau. Co thé

sinh vat khong thé tu dao thai dioxin ma chi c6 thé tich tu ngay cang nhiéu va
phat bénh. Dioxin th&m vio mdu va duoc van chuyén t6i cic moé md. Tai day,
nod tich tu lai hodc hoa tan trong m& doi v6i co thé nam, ngodi cach dioxin tu
phan huy theo chu ky ban huy thi khong con cach nao khac dao thai khoi co
thé. V6i nit dioxin ¢6 thé dugc dao thai qua thai (dé lai di ching lau dai cho
cac thé€ hé ) hay qua sita.

Biéu hién nhiém doc cdp (khi nhiém lwong nho): dau bung nhic dau,
buon nodn, tiéu chay, song cac triéu chiing nay sé qua nhanh chéng, mdi nguy
hiém thuc su 12 dé lai hau qua lau dai.

Tac hai lau dai: khi mot luong dioxin du 16n 9100pg/kg) vao co thé s&
tic dong 1én notron than kinh, tao mot xung tin hiéu bat thuong doi véi hé
than kinh trung vong, dan dén chéng mat, nhic dau, mét. Dioxin con tac dong

lén hé tiéu hod, pha huy va lam bién d6i men tiéu hod, tic dong lén cac t€ bao
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c6 chiic nang hap thu chat dinh dudng trong thanh rudt, lam cho ngudi nhiém
bi dau bung, bu6n non, tiéu chay.

Vé lau dai, dioxin tich tu trong co thé, tén luu trong cic mod md, cic co
quan ndi tang, cac nguyén tu chat luong trong phan tir dioxin sé tic dong 1én
céu tric nhiém sic thé va hé gen gay dot bién gen, phd huy cau tric nhiém sac
thé va cau tric di truyén, sinh qudi thai va di tat bam sinh. Ngoai ra tdc dong
vao hé gen, dioxin con lam giam kha nang dé khang cua co thé.

Ngudng doc: LOEL (ham lugng dé co thé bat ddu c6 phan dng) cla
dioxin 0.01pg/kg. Néu 1 nguoi, 1 ngay nhi€ém Ipg/kg thi sau 5-10 nam ham
luong trung binh trong co thé 223pg/kg.

24. CAC HOA CHAT GAY ROI LOAN NOI TIET (EDC-
ENDOCRINE DISRUPTING CHEMICAL).

2.4.1. Gioi thiéu chung:

a. Khdi niém:

Hoa chat gay roi loan hé noi ti€t (EDCs) la cac hoa chat ngoai sinh can
thiép, can tr&é chic nang hoat dong binh thuong cua noi ti€t t6 (hormon) khi
lot vao co thé.

Céc nha khoa hoc phét hién ra rang mot s6 hoé chét trong moi trudng
c6 kha nang lam suy yéu qua trinh sinh san cuia cdc loai dong vat va gay ra cac
khdéi u 4c tinh boi vi chitc nang noi tiét t6 binh thudong bi roi loan khi nhiém
phai cac hod chit ndi trén.

EDCs 1a céc hoa chat c6 thé can trg va anh hudng dén hé thong sinh san
ctia con nguoi va dong vat, gay ra cac u ac tinh. Khi bi nhiém cac hod chat do,
su song cua con nguoi va dong vat s€ bi anh hudng nghiém trong, lién quan
dén su s6ng con, kém theo cac hau qua nghiém trong cho cac thé hé tuong lai
ma chung ta khé ludng truée duoc.

b. Cdc hod chdt dnh huong dén estrogen (hormon nir)

Céc tuyén noi ti€t ra hang loat cdc hormon trong co thé con nguoi.
Trong s6 cac hormon, androgen (kich t6 tinh duc) duoc ché ti€t boi tinh hoan,

estrogen (kich t6 dong duc) duoc ché ti€t bsi buong tring, hormon sinh trudng
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(tuyén yén), va insulin (tuyén tuy). Con ngudi c6 cac dong vat cé xuong song
c6 nhiéu diém chung vé tén goi cdc noi tiet va thanh phin hod hoc cl céc
hormon cua chiing - dac biét 1a cchormon steroid (estrogen, androgen, hormon
tuyén thuong than)

Cac cong trinh tap trung nghién ctu cac hoa chat gay anh huéng dén
chiic nang binh thuong cua estrogen, vi mot so ly do:

- Nhi€u truong hgp ung thu dugc phat hién trong cic co quan sinh san
cua phu nit ¢6 lién quan dén viéc sit dung DES (mot loai estrogen téng hop
dung dé tranh x4y thai, diing nhiéu trong khoang 1960-1970)

- Nhiéu nha khoa hoc phat hién cic tap tinh sinh duc bat thuong cla
mot s6 loai dong vat hoang di, c6 thé bi gy ra do viéc dung DDT hoic cdc
hod chat gay 6 nhiém moi truong khac cé dac tinh gidng estrogen.

- Mot nha khoa hoc My cong bd hién tuong nonylphenol bi 10 ri ra
ngoai tir cac thi€t bi thi nghiém khi thi nghiém véGi cac t€ bao ung thu vi
(MCF-7) ¢6 tac dung giong estrogen yéu.

Tuy nhién khong thé nhin nhan co thé gay r6i loan chiic ning hormon
hoan toan 1a do cac hod chat cé chiic ning giong estrogen gay ra. C6 thé 1a do
nhiing hod chat khac lam roi loan chitc nangcua cac hormon khac nita.

2.4.2. Noi tiét t6 (hormon)

a.Vai tro ciia hormon

Hormon dugc tiét tir cac tuyén noi ti€t truc ti€p vao mau. Hormon dong
vai tro rat quan trong trong viéc phan lap cac mo cua dong vat, su sinh trudng
cua ching, su phét trién cdc chifc niang sinh san va diéu hoa su can bing bén
trong co thé. Cac hormon khac nhau tic dong 1én cdc co quan va cdc mo khdc
nhau trong co thé. Hormon c6 tdc dong va vdi cudng do & ting giai doan clua
chu ky song. Hormon dugc tiét ra tir cac tuyén ndi ti€t khi ching duoc doihi
va chiing s& chuyén dong trong cdc mach méau dé thuc hién céc tdc dong duoc
co thé doi hoi tai cdc co quanhc cidc mo cua co thé. Mot s6 hormon dugce dung
dé kich hoat va truyén tin hiéu truc ti€p hodc gidn ti€p t6i DNA trong nhan,

kich thich su sinh ra c4c protein dac thu. Cidc hormon d6 sau s€ bi hoa tan va

66



bié€n mat. Qua trinh hoat dong ding cta chiic nang hormon that phtc tap, cho
dén nay vin chua c6 mot giai thich nao that day du 1a tai thoi di€ém nao céc
ho4 chat gay r6i loan ndi tiét bi lot vao co thé, c¢é thé anh hudng lén chiic ning
binh thuong cua hé noi tiét.

b. Hormon lam viéc thé nao?

Hormon dugc phan loai tho thanh hormon steroid, amino acid-inductive
va peptide (protein) tuy theo thanh phan hod hoc ctia ching. Ching dugc van
chuyén trong mdu & dang tu do va dugc gin véi cdc chit mang 1a protein. Khi
dén céc co quan hodc cidc mo thich hop cdc hormon sé gan két véi cac co quan
thu cam trong t€ bao (truong hgp hormon steroid va amono acid-inductive) va
cdc co quan nhan cam trén bé mit cua t€ bao (truong hop hormon peptidehc
hormon protein), duogc kich hoat va tuong tic véi DNA.

Hoat dong ciia hormon dugc kiém sodt & mot mic rat 6n dinh bang co
ché c6 phan hoi. Khi nong do cia mot hormon ting dén mot mic nhat dinh thi
co ché phan hoi.

+ Cé4c hormon phai dugc téng hop trong cic tuyén noi tiét.

+ Cac hormon phai dugc luu gilt trong cac tuyén ndi tiét va s€ duoc giai
phong ra khi cé yéu cau.

+ C4c hormon khi dugc giai phong ra s& duoc chuyén qua dudng mau
vao co quan noi tang dich (dia chi yéu cau) hoac bi tiéu huy trong gan hoac bi
thai ra khoi co thé qua dudng than.

+ Céc noi tiét t6 (hormon) nhéan ra cdc co quan thu cam duoc gin két
v6i ching va thuc hién chic nang kich hoat.

+ C4c hormon sau d6 chuyén tin hiéu dén cic nhiém sic thé DNA dé
tao ra cac protein hodc kiém sodt su phan chia t& bao.

Néu mot hoa chat gay roi loan noi ti€t tic dong lén bat ky qua trinh nao
trén day thi s€ pha v& chiic nang binh thuong ctia hormon hoac chic nang
thong thuong s€ bi thay thé. C6 khoang 7 hoa chit hién nay dang bi nghi ngo
c6 tiém nang gay roi loan noi tiét. Phan 16n cac chat dé6 déu dugce nhan dinh 1a

c6 chiic nang roi loan cdc noi tiét t6 qua viéc gan két vdi cdc co quan thu cam
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(duoc nodi dén tai budc 4 trén). Ngoai cac chit nay, dioxin va cac hop chat
thi€c hitu co cling dugc coi la cac hoa chat ngan can qua trinh 5. Cac styren
dugc coi 1a cdc hod chat 1am céan tr& su téng hop hormon trong tuyén yén va
gay roi loan co ché phan hoi. Nhu vay chiing ngan can qua trinh (1) va (3).

¢c. Cac co ché mang tinh hoa hoc doi véi viéc gay roi loan chitc nang
noi tiét to.

* Cdc co ché gdy roi loan ndéi tiét to.

Tuy chua c6 giai thich 16 rang vé co ché hoa chét gay réi loan ndi tiét
va vd cdc chic nang noi tiét to binh thudng, nhung c6 thé hiéu nhu sau:

Khi mot hormon steroid dugc téng hop trong tuyén ndi tiét va di dén co
quan noéi tang dich, né s& gin vé6i co quan thu cam va tao ra DNA téng hop
thanh mot protein dac thu. Loai hormon nay xac dinh loai co quan thu cam ma
né gan két. Hoa chat gay roi loan noi tiét gan két véi mot co quan thu cam va
dan dén gen s€ thu nhan tin hiéu sai. PCB, DDT nonylphenol va bisphenol A
tdc dong gidng hormon, gin két vé6i cac co quan thu cam estrogen va lam sai
lac tinh nang sinh san cta con cai. DDE (mot dan xuét cua DDT) va vinclozin
(hod chat nong nghiép) gin két vdi co quan thu cam andrro gen (kich t6 tinh
duc) va ngan can chiic nang dé.

Céc nha khoa hoc dd bdo cdo vé€ su ton tai cua ciac hod chat gay su san
sinh cdc protein chiic nang bangcach kich hoat cdc gen qua tic dong lén
dudng truyén tin hiéu trong t€ bao ma khong gén truc ti€p véi cac co quan thu
cam hormon. Vi du dioxin khong truc tiép gan véGi co quan thu cam estrogen
hoac véi co quan nhan cam androgen ma ching gay anh hudng lén chic nang
estrogen mot cach gidn ti€p qua viéc gan v4i mot protein trong t€ bao va kich
hoat cac gen.

* Kich t6 dong duc thuc vdt - Phytoestrogen

C6 khoang 20 loai kich t6 phytoestrogen la cac hoa chat sinh ra boi thuc
vat va c6 cac hiéu ung nhu kich t6 dong duc estrogen. Khi mot hoa chat nhu
vay dugc dong vat tieu thu, né sé anh hudng dén qua trinh téng hop estrogen

va ¢6 thé tdc dong giong estrogen hodc khang estrogen. Luong phytoestrogen
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duoc hap thu qua an udng 16n hon nhiéu 14n so véi lugng hop chat co chlor
duoc dua vao co thé va sinh ra cdc hiéu tng dang estrogen.

d. Anh huéng cé hai ciia EDC

Céc bdo cdo vé tac dong bat 1oi 1én c4, chim, cdc loai bo sit va dong vat
hoang da bao gom chiic nang sinh san khong binh thuong, tap tinh sinh san
bat thuong, mat tinh duc va hiéu qua nd tring giam. S6 lugng cic bdo cdo vé
hién tuong trén tang cao dot ngot tir dau nhitng nam 1990. Ngudi ta nghi ngo
nguyén nhan truc ti€p 1a do st dung DDT va nonylphenol.

Céc bdo cdo vé nhitng anh hudng c6 hai 1én stc khoé con nguoi.

- DES - diethylstilbestrol 1a loai thudc dugc dung rong rai trong qua khi
dé tranh x4y thai da gay ra bénh ung thu vi va cdc u 4c tinh khéc.

- Khi téc do tiép xic dioxin vdi lugng 1a 126 pg/kg/ngay da phat trién
bénh viém mang trong da con. N6 dang chi y vi chi ra su mit chitc nang cua
estrogen do dioxin.

- Nam 1992 da c6 bao cdo néu 1én so tinh trung ctia nam gigi 6 Pan
Mach giam di trong su6t 50 nam qua.

- PCB va Dioxin da dugc mot nhom nghién ctru két luan 1a gay roi loan
tuyén yén.

Tuy nhién ciing con rat nhiéu van dé con chua 16 cdc EDC nhung co thé
két luan mot cach chac chin rang EDC gay r6i loan chitc nang hormon cua
con nguoi va dong vat trong moi truong.

67 hoa chat bi nghi ngo 1a cac hod chat gay roi loan noi ti€t da duoc
Cuc moi truong Nhat Ban cong bo thang 7/1997 (xem danh sach phan phu
luc)

PHAN B: POC TO SINH VAT

Poc t6 nam (mycotoxin) dién hinh aflatoxin

Aflatoxin 1a san pham trao déi chat ctia nAm trén/trong luong thuc hoic
thitc an gia stc. Ching 1a loai doc t6 ndm dugc tim hi€u va tap trung nghién
ctru nhi€u nhat vi lién quan dén nhi€u bénh khéac nhau trén nguoi va vat nuoi.

Su hién dién cua aflatoxin 1a mot yéu té moi truong, né phu thudc vung dia 1y,
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céch thitc trong trot va chan nuoi, su dé 1ay nhiém nam trong vu mua, khi cat
gilt va trong qud trinh ché& bién. Aflatoxin dugc tap trung nghién ctu nhiéu
hon cdc doc t6 ndm khéc vi né gay doc tinh cidp nguy hi€ém trén ngudi va 1a tac
nhan gay ung thu. Nhi€éu nudc dia phai dua ra quy dinh giéi hanluong
Aflatoxin trén nhitng hang hod dugc dung nhu luvong thuc va thic an gia suc.

1. Giéi thiéu: Trong nam 1960, hon 100.000 con ga tay nho lan ra chét
trong vai thang. Tir d6 xuat hién tén "bénh ga tay X" di€u tra ky ludng thi phat
hién nguyén nhan 1a do thic an tir lac cia Braxin ¢6 nhiém doc va c6 thé sinh
ra tir ndm. Sau d6 nguoi ta dat tén loai doc to dé 1a Aflatxin.

Phét hién nay da phat trién nhan thic vé méi nguy hiém tiém tang clia
cdc chat nay bai vi su nhiém doc trong luong thuc va thic an s€ gay bénh tat,
tham chi gay chét nguoi va gia stc.

C6 4 loai Aflatoxin chinh B1, B2, G1, G2 trong luong thuc va thic an
cong thém 2 loai: M1, M2 trong sita bo ¢ an c6 nhiém aflatoxin M. Aflatoxin
B do phét huynh quang xanh duong duéi den UV, G: phit huynh quang xanh
14 - vang. Cac doc to nay cé

Cau trdc gan tuong tu nhau. Cong thic phan tir ctia Aflatoxin duoc xac
dinh qua phan tich nguyén t6 va khoi pho nhu sau:

B1: C;H,,04

B2: C;H,,04

G1: C;H,,0,

G2: C;H,,0,

Aflatoxin B2 va G2 la dan xuat thém 2 hydro vao Bl va G1. Trong khi
aflatoxin M1 1a 4-hydroxy aflatoxin Bl va aflatoxin M2 1a 4-dihydroxy
aflatoxin B2. Aflatoxin Bl la dang hay gap nhat trong cdc mau bi nhiém mdc.
Néu khong c6 dang aflatoxin B1 thi cung khong gap G1.

2. Nguon goc:

Aflatoxin thuong c6 trong cay trong trude vu gat. Nhiém sau thu hoach

thudong trong kho do do 4m thich hgp cho ndm mdc phat trién. Con triing va
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chuot bo pha hoai ciing giip cho méc dé dang xam nhap vao cdc hang nong
pham dang cat tri.

Dugc phét hién thdy trong sita, phé mat, ngo, lac, hat bong, nhiéu nhat
1a trong ngo, lac, hat bong, it hoac khong bi pha huy dudi diéu kién an thong
thuong va trong tiét trung. Tuy nhién rang lac thi giam ham luong aflatoxin.

3. Aflatoxin va sitic khoé con nguoi.

Con nguoi nhiém aflatoxin do an luong thuc ¢6 nhiém nam. Su tiép xtic
nay kho tranh khoi vi ndm phat trién trong luong thuc va rat khé phong ngira.
Tham chi thic an nhiém ndm nang van khong bi cam luu hanh & cac chg & cac
nuéc kém phit trién.

Nhiém doc cap aflatoxin xay ra & nhiéu nudc thuoc thé€ giGi thit ba nhu
Ouganda, An Do, Pai Loan. Biéu hién ngo doc: non, dau bung, phit phéi, co
giat, hon mé va c6 thé chét do phil ndo, dong md trén gan, than, tim.

Diéu kién gia tang nhiém doc cép aflatoxin d/v con ngudi lién quan dén
lugng giGi han trong luong thuc va moi truong, dong thoi do thi€u hé thong
qui dinh dé quan trac va kiém soat aflatoxin.

Boi vi Aflatoxin, dac biét 1a Bl 1a tic nhan gay ung thu trén vat thi
nghiém, ngudi ta cling quan tam dén sy phat trién clia ndm trén cdy trong va
cac loai hang hoa khac. 1998, IARC da xép Aflatoxin Bl vao nhém cac tac
nhan gay ung thu cho ngudi. Tac dong cla aflatoxin phu thudc tudi tdc, giGi
tinh, ché do dinh dudng va tam suat ti€p xc.

4. Kiém soat va quan ly Aflatoxin.

A. Kiém soat bang qui dinh.

Nhiém ban Aflatoxin dugc coi 1a khong thé tranh khoi trong luong thuc
va thdc an gia sdc, ngay ca trong di€u kién san xuat t6t. FDA dua ra mot
huéng dan qui dinh luong cé thé chap nhan Aflatoxin trong luong thuc cua
con nguoi va thic an gia suc.

- Con nguoi: 20ppb tong Aflatoxin, v6i luong chap nhan dugc trong sita
1a 0,5 ppb aflatoxin M1.

- Trong thic dng gia sdc: 20ppb tong aflatoxin.
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Tuy nhién rat khé uGe tinh chinh xdc nong do aflatoxin trong mot s6
lugng 16n méu, do d6 khong thé xdc dinh nong do aflatoxin chéac chin 100%.

B. Chinh sich loai trir doc tinh.

Boi vi khong thé phong ngira nhiém aflatoxin, nén mot s6 phuong 4n trix
doc dugc dua ra, bao gom phuong phap tach vat ly, bat hoat nhiét, chi€u xa,
trich dung moi, hdp thu bang cdch hoa tan, bat hoat vi sinh va lén men. Céc
phuong phdp hod hoc cling duoc dp dung:

- Pha huy céu tric sau xir 1y hoa hoc: nhiéu nhém ho4 chat c6 thé ph4
huy cdu trdc hay lam bat hoat Aflatoxin. Tuy nhién hau hét khong ap dung
duoc do khong an toan hodc dé lai chat doc khac hodc khong bao dam do dinh
dudng cua luong thuc. C6 2 cach duge chi y 1a ammonia hoa va phan tng véi
sodium bisulfite. Nhiéu thi nghiém cho thdy dung ammonia hod c6 thé loai
dugc doc tinh cua Aflatoxin trong ngd va cac hang hoa khac. Co ché; thuy
phan vong lacton va dao ngugc hod hoac ctia Aflatoxin B1 cho ra mdt s san
phdm c6 doc tinh giam. cdch khac, phan tng vé6i sodium bisulfite dudi cac
diéu kién khac nhau vé nhiét do, néng do, thoi gian dé cho ra cic san pham
tan trong nudc.

- Thay doi doc tinh bang cach ché do an; do doc ctia do t6 nam c6 thé bi
tdc dong manh boi ché do an thay déi phan ting thong thudng ctia co thé dong vat
doi véi cac chat nay. Cac yéu t6 nay gom thanh phan dinh dudng (vd : protein,
chat béo, vitamin[]) chat phu trg ( vi du chat khang sinh, chit bao quan) va cac
yéu t0 khéc c6 thé tuong tic v6i anh hudng cuia Aflatoxin Ién gia siic.

- Thay ddi chip hap thu Aflatoxin: thém mot chat hip thu vo co, chang
han nhu hydrat sodium calcium aluminosilicate (HSCAS) vao ché€ do an cua
gia sic. HSCAS c6 thé lién két va thu héi cdc Aflatoxin trong dudng rudt cua
gia suc, két qua la khir doc tinh ctia Aflatoxin.

4. Tinh déc: Thé hién khic nhau & rat nhiéu loai dong vat. Ca Cau
vong, vit, ga tay, lon, tho, ché 1a nhitng giong rat nhay cam, trong khi ctru lai
c6 kha nang chong chiu I6n nhit. Ngoai ra mic do gay doc cling tuy thudc

vao tudi, gi6i tinh, tinh trang dinh dudng, kiéu ding hod chat. Nhin chung
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Aflatoxin doc hon cho cdc dong vat non, con duc bi nhiém doc nang hon con

s

gai.

Biéu hién dau tién ctia nhiém doc 1a kém an va sit can. Gan 12 co quan
muc tiéu chil yéu. Tiéu thuy gan bi hoai tir thodi hoa m&. Tang sinh trudng tiét
mat. Bén canh gan, mot s6 co quan khac cling bi anh hudéng nghiém trong:
phdi bi sung huyét, thinh thoang, bi hoai tir & co tim va than[] LDy, dong vat
T/nghiém = 0,5-10mg/kg trong lugng co thé.

- Hoat tinh ung thu: bat dau c6 bao cdo nam 1961 trén thi nghiém véi
chuot cho an cing bot lac v6i ga tdy da mac bénh. Aflatoxin B, 1a chat ¢6
nguy co gay ung thu gan nhi€u nhat. Aflatoxin G, cling 1a chat gay ung thu
manh. Aflatoxin U, tao cac t€ bao carcinoma & cd hoi va chudt, nhung & mic
do it hon nhiéu so véi afflatoxin B,. Aflatoxin B, c6 hoat tinh gay ung thu,
nhung y&€u hon 100 lan so véi aflatoxin B,.

- Hoat tinh gay quai thai: aflatoxin B, sau khi vao chudt c6 thai s€ gay
ra cham phat trién thai 1a biéu hién thit cap cta tinh doc aflatoxin, su suy gan
0 me dan dén sit can cua bao thai.

- Anh huéng gay ung thuu ¢ ngudi: trong quin thé nghién ciu, ung
thu gan xuét hién nhiéu nhat.

5. Cac phuong phap phan tich Aflatoxin trong luwong thuc: cé 2
cach ho4 hoc va sinh hoc.

- Phuong phdp hod hoc: chiét bang aceton, metanol, chloroform, sau d6
lam sach bang sic ky cot va dinh luong bang sac ky 16p mong 2 chiéu hoic
HPLC.

- Phuong phdp thir nghiém sinh hoc: thtt nén nhi€éu hé théng sinh hoc
khac nhau: hé thong enzim ngoai t€ bio, nudi cdy t&€ baoll dé xdc dinh su ¢
mat cua aflatoxin hoac do nhay véi aflatoxin.

PHAN C: TAC NHAN VAT LY.

Biic xa ion hod bao gom:
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- Biic xa ion hoa truc ti€p: la cac hat mang dién (electron, proton, hat[ ),
c6 dong ning du dé gay ra hién tugng ion hoa do va cham.

- Biic xa ion hod gian ti€p: d6 1a cac hat khong mang dién (neutron) va
céc photon (tia X) c6 thé giai phéng céac hat ion ho4 truc ti€p hoidc c6 thé gay
ra cdc bién do6i hat nhat (phan ing hat nhan).

Chat doc phéng xa: c6 hai nguén chat thai phong xa ma phé bién nhat
la tr nha may nang lugng hat nhan, mo quang Uranium, chat thai bénh vién[|

C6 3 loai tia phong xa anh hudng 1én con nguoi 1a alpha, gamma. Mic
do gay doc hai tuy thuoc loai tia. Chat phong xa s€ gy ra tinh trang thi€u mau,
suy nhugc co thé, mét moi, rung téc, duc thuy tinh thé, néi ban do & da, ung
thu, hodc gay nhitng dot bién trong qud trinh hinh thanh t€ bao, bién déi gien
lam anh hudng dén ca mot thé hé tuong lai.

Liéu hdp thu D: nhitng thay d6i hod hoc va sinh hoc xay ra trong céc bo

phan bi chi€u xa tuy thudc vao nang luong ma biic xa nhuong cho bd phan bi
chiéu xa hon 1a lugng ion ma bic xa tao ra trong khong khi. Liéu hap thu cé
thé cho bat k¥ loai biic xa ion hod nao. Pon vi dic biét ctia liéu hdp thuc la
Rad (radiation absorbed dose). 1 rad = 102J/kg.

Liéu tuong duong H: 1a tich s6 ctia D, Q va N tai diém quan sat trong t6

chtic:
H=D.Q.N
Trong d6, H liéu tuong duong,

D liéu tuong duong tinh bang rad,

Q- hé s6 chat quy dinh su thay doi cia hiéu tng sinh hoc ctia mot
liéu hap thu chon truéc do tinh cidch chuyén niang luong theo dudng di cua céc
hat dién tich tao ra do chiéu xa.

N- Tap hop cac hé so bién d6i khac.

Liéu twong duong cé cung thit nguyén nhu liéu hap thu, do dé c6 thé
dung don vi Rad hay J.Kg"', nhung do tim quan trong ctia an toan phéng xa,
H can ¢6 don vi riéng. D6 1a Rem hay Sievert (don vi SI) 1Sv = 100 rem

Liéu giGi han ti€p xic:
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Gidi han liéu twong duong cé tac hai, ti€p xdc hang nam déi véi cong
dong (hoac 1 tap thé) 1a 5 mSv (0,5rem).

Liéu tuong duong tiép xtc d6i véi ting bd phan trong co thé ngudi bi
chi€u xa la 50 mSv/ nam (5rem/ nam).

Anh hudng cua tia phong xa:

Tia phong xa khi chiéu tir ngoai vao bé mat co thé goi 1a tdc dung ngoai
chiéu.

Chat phéng xa xam nhap vao co thé qua dudng ho hép, tieu hod, tdi céc
co quan, sau d6 gay tac dung chiéu xa thi goi la tic dung noi chiéu. Tac dung
nay nguy hiém hon tic dung trén.

Nan nhan nhiém phéng xa c6 thé & hai dang: nhiém xa cap tinh va man
tinh.

Cap tinh:

Phat bénh rdt nhanh sau khi nhiém phéng xa vai ngay hoac vai gio. Khi
co thé bi nhiém xa toan than mot liéu trén 300 Rem, c6 céc triéu ching:

- R6i loan céc chitc nang than kinh trung wong, dac biét 1a vd ndo, cam
gidc mét moi.

- Da bi bong & chd tia chiéu xa di qua.

- Co quan tao méau bi t6n thuong ning né.

- Lién két hoa hoc cua AND trong t€ bao bi bé gay.

- Suy nhugc co thé din dén chét.

Nhiém xa cép tinh chi xdy ra trong cdc vu n6 hat nhan, su c6 trung tam
nguyén ti, it gap trong céc di€u kién san xudt va nghién ciu.

Man tinh:

Céc triéu chiing xuét hién vai nam dén vai chuc nam sau khi bi nhiém
xa. Turk (1984) cho biét khi con ngudi hay sinh vat ti€p xdc véi nguon phéng
xa tr 100-250 Rad thi khong chét, nhung mét moi, non mura, rung téc,xudt

hién cdc mam mong cua bénh ung thu.

TAI LIEU THAM KHAO
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PHU LUC 2

TONG QUAN VE POLYCHLORINATED BIPHENYL (PCB)

PCBs la gi:

1. Cau tric hoa hoc cua PCBs:

a) V& cau truc:

- PCB c¢6 hai vong bénzn va tir 1-10 nguyén tu chat lugng (danh vi tri
nhu hinh vé).

- C6 209 hop chit PCB.

PCBs duogc tao ra boi phan ting biphenyl va Clo qua mot xtc tac.

PCB la mot ho cac hop chat hitu co clo, bén hod hoc, khong chdy va
khong dé sinh ra hoi.

Ching khong tan trong nude nhung tan dugc trong dau va chat béo.

phan tng gitta biphenyl va clo véi su c6 mat cua mdt chat xidc tic lam
mot sO nguyén tr Hidro bi thay th€ boi Clo. Qua trinh Clo hod toan bo (thay
the¢ cic nguyén tir H) duoc kiém sodt, diéu khién bdi tong s6 Clo ¢ mit ban
dau va thoi gian dién ra phan ng. San phdm cta phan tng 1a cic polyclorin
biphenyl (viét tat 1a PCBs). Phan tng ctia biphenyl véi clo sinh ra hén hop céc
PCBs va phu thudc vao ty 1& gita clo v6i biphenyl, vao thoi gian va vao nhiét
do ran va tronng d6 mot s6 1a chat ran c6 diém tan thap.

Céc dong phan c6 thé dugc chia thanh nhém tuy thudc vao s6 nguyén ti
clo gin vao nguyén tir biphenyl, Vi du, mot nguyén tir Clo s&€ sinh ra mot
mono- clobiphenyl, hai nguyén tir Clo sinh ra di- chobiphenyl, muoi nguyén
tir Clo s€ tuong tng tao ra deca- clobiphenyl. Tén goi poly- chobiphenyl dugc
ding dé chi tat ca cac PCB.

2. Cac dac tinh vat 1y cua PCBs

Tinh chat ching:

- La chéit long dang dau, c¢6 anh siang

- Twong tu mat ong, nang

- Nhon, sap.
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- Khong chay.

- Khong dan dién

- C6 diém soi cao.

- Nang hon nu6c va c6 tinh tan nhe.

Ly tinh cia PCB tuy thudc vao s6 nhom thé CI trong phan tit PCB. PCB
c6 1,2,3 va 4 nhém thé€ Chlo thi nhe nhu diau, PCB c6 5 nhém Chlo thi nang
hon, nhu dang mat ong. Con lai, hau hét c6 dang sét hoac nhu sap.

Noi chung, PCBs la chat khong chay va khong tan trong nudc. Ching
c6 di€ém soi cao va do dan dién thap. Chiing 1a nhitng chat c6 do bén hoa, bén
nhiét. Cac dac tinh nay khi€n PCBs dugc tng dung rong rai trong cong nghiép,
nhu lam chat dién moi, chat luu (hydraulic fluids), dung moi (solvent
extender), chat lam cham chay, chat pha loang vo co, chat dién moi, lam muc
viét, thuoc nhuoém, son, va keo. Vi du PCB dugc tim thay trong loai gidy it
cabon, gidy bao va hop chat han xi.

3. Lich sir cua cac chat PCB.

PCBs dugc phat hién tix thé ky 19 va bat dau duogc san xuat tir 1929.

PCB duoc ung dung rong rdi nho cidc dic tinh uwu viét: khong chay,
khong dé bi phan huy.

PCBs dugc thay thé cho cac loai chat cach nhiét dé chay trude day. Viéc
st dung PCB da giam nguy co chdy trong cac van phong, toa nha bénh vién,
xi nghiép va trudong hoc..

PCB da duoc xem nhu loai hoa chat ky diéu.

Trong luat trudc ki cia mot s6 thanh pho ¢6 quy dinh cam st dung dau
mo va yéu cau tat ca cac cong to, tu dién, bién ap phai la loai dung PCBs. Khi
st dung PCb trong cac thiét bi nay da cho phép céac tu dién trd 1én nho hon va
giam chi phi trang thiét bi.

Céc Cong ty bao hiém yéu cau céc thi€t bi ¢c6 PCB ¢ nhiéu noi.

PCB dugc tng dung trong: cac bi€n ap, tu dién, dén dién, cac motor,

namcham
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PCB la thanh phan trong ciac day cdp dién, mach dién, bom chan
khong,chat din nhiét, cong tic, ciu daollva & cdc loai san pham platic, son,
chat keo, gidy carbon, muc!]

PCBs di vao moi truong nhu thé nao?

Trudc day, PCB thudong duoc tuy y st dung dé khir bui (tron véi dau
ding dé khtr bui). Viéc chon 14p cdc loai rac thai PCB dugc xem nhu hop phap
va khong doc hai.

PCBs di vao moi truong tir cac phat thai ngau nhién nhu:

- RO 11, tran tir thiét bi c¢6 chia PCB

- Tt dau thai

- Tix c4c nhién liéu bi nhiém ban

- Tt bai chon 1ap

Khi d6t, PCB bi phan huy thanh dioxin, dibenzenfuran. Cac chit nay
dochon PDBs nhiéu. Mot dac tinh ddng chi y nita 1a khi d6t PCB khong chdy
hoan toan (khi dau thai dugc dung nhu moét nhién liéu).

Ngoai ra, PCBs di vao moi truong tir cic nguon thai khac nhu; chay

bién 4p, n6 cong to, thai tir son, muc in, keo dinh[.

NHUNG ANH HUONG CUA PCB TOI SUC KHOE

1. Pau thap ky 3: Nhiéu nguoi bi nhiém clo khi lam viéc véi PCB

2. Nam 1966: PCBs dugc tim thdy trong cdc mau tir moi truong

3. Nam 1968: Hién tugng "yusho" tai Nhat Ban.

4. Nam 1978: Bénh "yu - cheng" tai Dai Loan

5. nam 1999: tai Bi, 25 lit ddu may bién thé€ chita PCB, 1am 6 nhiém 107
tin md&, lam anh hudng t6i hon 2500 gia cam, lgn, gia suc.. va lam thiét hai
khoang 1 ty USD cho nudc nay. Chi phi dé xir ly (PCB) uGc tinh mat khoang
1000 USD.

1. Hién tuong Yusho tai Nhat ban: Yusho la tén goi clia bénh 6m do
nhiém PCB c¢6 trong dau cam gao(dau ngii coc) lam 1200 nguoi tai Nhat ban

bi nhiém doc. Yusho 1an dau duogc miéu ta bdi cdc nha khoa hoc Nhat ban nhu
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mot bénh clo xuat hién tai ving phia tay Nhat Ban cuoi nam 1986. Nhiing dau
hiéu d4u tién nhiém doc 1a gia tang ti€t nudc mat, sung mi mat trén, da xuéat
hién mau, co thé cam thidy om yéu. Sau d6, cam thay budn noonm, non, tiéu
chdy, cdc triéu chitng bénh than kinh xuét hién. Céc thi nghiém vé hoat dong
clia gan chi ra, ¢6 nhitng dau hiéu cua nhiém doc.

Mot loai dau tir cdm gao duoc xem la nguon goc cua su phat sinh bot
phat nhitng bénh rat thuong nay. Cac nghién cttu sau hon da phat hién ra thi
ddu gao nay da bi nhiém PCB 10 ri tir mot bo trao d6i nhiét dung trong thiét bi
ché bién dau gao nay.

Hau qua 1a da c6 trén 1600 nguoi bi anh hudng cua tai nan khong may
nay.

2. Bénh Yu- cheng tai Pai Loan.

Bénh nay xay ra & Pai Loan. Khoang 2000 ngudi da an loai dau gao.
Bénh nay do su phan huy san pham phu (PCB c¢6 nguyén tir Clo & vi tri 4). Mot
doan khao sat cia Dai Loan, Nhat Ban thong bédo rang hién tuong Yusho xuat
hién & Dai Loan. Khoang 1800 ngudi Dai Loan mac phai nhitng dau hiéu va
triéu chiing da tirng xudt hién & Nhat ban hon mot thap ky trude day. Nhiing
phan tich thit ddu gao & Dai Loan da cho thay c6 chia it PCB va va furan hon
lai ddu & Nhat Ban. Tuy nhién, lugng d4u téng cong tiéu thu & nhitng ngudi
méc bénh tai Dai Loan 1a khoang 13 1it anh/ ngudi (=1,14 lit/ nguoi), cao hon
28 ounce (don vi =~ 30g) so véi luong dau tiéu thu trung binh & nhitng nguoi
Nhat.

Cac nha nghién cttu nguoi Nhat, Dai Loan van dang ti€p tuc phan tich
can bénh nay.

3. Nhiing anh huong cua PCB téi sirc khoé.

Nhitng 4nh hudng cap tinh: chloracne (nhitng thuong tén nghiém trong

trén da), 1am da néi mun, mat su diéu khién/ roi loan( .

Cac anh hudng lau dai (man tinh): phat sinh bénh, huy hoai gan, cac

anh hudng c6 tinh chat lap lai va cang tang lén, c6 thé dan t6i ung thu.
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Dic biét ¢ cdc san phdm bi nhiém PCB da phan huy (thanh céc dang
khac) thi miic d6 doc hai con nguy hiém hon.

Nhitng anh hudng ctia PCB t6i moi trudong va sic khoé (nguon: USEPA,
co quan bao vé moi truong My).

Céc dit liéu da chi ra raing mot s6 PCB ¢6 kha nang tao ra cdc anh hudng
c6 tinh chét lap lai & dong vat c6 vi, tham chi & moét lieu ma khong gay nhiing
dau hiéu kh4c ctia doc tinh. Nhitng anh hudng cho tré so sinh dugc biéu hién
qua thi nghiém trén cac loai dong vat méi sinh, ma con me da ti€p xuic véi
PCB truée khi sinh va qua stta. Cac nghién ctu da ti€n hanh va dang ti€n hanh
trén quan thé ngudi ciing chi ra nhitng dau hiéu tiém tang tuong tu nhu & dong
vat méi sinh.

Trong mot s6 trudng hop, mun chloracne (nhitng thuong tén vé da) cé
thé xuat hién trén ngudi ti€p xic thudng xuyén véi PCB. Trong trudng hop
nang, bénh nhan cam thay rat dau, bién dang mat va kéo dai dai dang.

Céc anh hudng khac & giai doan ngan, khong phai ung thu cia PCB doi
v6i ngudi nhiém c6 thé ¢6 nhu lam gidam can, mién dich kém, anh hudng t6i
hé than kinh, gay dau diu, hoa mit, cang thing mét moi, suy nhuoc] Cic
biéu hién kinh nién ciing c6 thé d€ lai hau qua t6i gan, va hoat dong cua
enzym.

San phdm chaysko hoan toan ctia PCB bao gbém polychlorinated
dibenzofurans (PCDs) va polychloinated dibenzo- p-dioxins (PCDDs), ca hai
déu doc hon PCB va gay ra nhiing anh hudéng t6i sinh san, qudi thai, anh
huong c6 tinh 1ap lai, ¢6 kha nang gay ung thul(

Chéc chan rang, PCB 1a mot trong s& cac hop chat bén nhét timg dugc
biét, khi da di vao moi trudong chiing phan huy rat cham, chiing rat dé chuyén
va luu lai l1au dai vao trong nhitng chat m& c6 trong nudc ngot va nuéc man, ké
ca ca sau d6 dua vao co thé nguoi an. PCB tich tu trong tram tich ddy, do d6 s&
duoc cac dong vat day va vi sinh vat tiéu thu. Chim san moi lai an cac loai
dong vat day nay va tré thanh ngudn mang chat doc quan trong. PCB tc ché

hormon estrogen, dan dén tc ché€ ling dong canxi trong qué trinh hinh thanh
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vo triing, dan dén vo yéu va dé non. PCB tc ch€ hormon androgen ¢6 thé 1am
dao ngugc cac dac tinh sinh san cua chim duc, va cac loai dong vat khac.
Nhiing luat 1¢, quy dinh va cac cam két quoc té€ vé PCB.
- Cong udc Basel
- Hoi nghi vé POP
- Cac luat dinh cua OECD

- Va nhiéu diéu luat, quy dinh tai cac nudc khacl

CAC KHA NANG XU LY VA LOAI BO PCBS

C6 thé xir 1y, loai bd PCBs bang cich d6t ¢ nhiét do cao, bing cac
phuong phéap hoa hoc nhiam khir clo va c6 thé bing cac cach ti€p can sinh hoc
khéc.

1. Xur Iy nhiét va cdc chi ti€t k¥ thuat cua qua trinh xtr Iy nhiét:

Xu ly nhiét dat hiéu qua loai bo t6i 99,9999%PCB.

Nhiét do va thoi gian xir Iy tuong tng 12 1200°C va 2 giay (v6i 3% oxi
du).

Céc yéu cau clia hé thong xir 1y nhiét gdbm c6: mot hé thong dién tu ngit,
va thiét bi diéu khién khi dot, mot hé thong loc khi dot.

2. Mot s6 cac phuong phdp khac dé loai bo PCB khoi dau cé thé dp
dung nhu:

- Khtrclo

- Thuc hién cac qua trinh xuc tac.

- Nau chay cac loai mudi.

- Hydro hoa.

- Ap dung céc bién phdp dién hod.

- Oxi hod nudGc bang cdc phuong phép cao cap.

- Ap dung céc phuong phdp sinh hod

a) phuong phap hoa hoc khir Clo.

Ung dung: trong xir Iy ddu trong cdc may bién thé.
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Kali.

Nguyén tic co ban: 1a sit dung cdc chat phan ting dua vao kiém hoic

Phuong phdp hoé hoc: dé khir Clo ¢6 thé giam mitc PCB xudng it hon 2

mg/kg (tuong duong 2ppm).

b) Phuong phap hoa hoc:

- Qua trinh lam sach dau dugc tng dung rong rai la phuong phap xtr ly

d4u dua vao do phan tdn chudn ctia kiém.

- Nguyén tac: Kiém sé két hop véi clo ¢6 trong cdu triic nguyén tir PCB.
- Dau sau khi da khir clo c6 thé tdi sir dung.

c¢. Cong nghé kiém: nhitng thuan loi va kho khan.

- Uu diém: cong nghé don gian, kich c¢& thi€t bi gonk

- Nhuoc diém:

+ Vi cac loai dau khong tinh khiét (1an nuéc) can phai tién hanh tién

+ Tuy ré, nhung chi phi xtr Iy phu thuoc vao nong do PCB.
d. Cong nghé ho quang Plasma.
Nguyén 1y: Cac chit hitu co bi phan huy & nhiét do 16n khoang 5000-

15000°C boi ngon Iira Plasm. Nhiét Plasma sinh ra bing cdch cho mot dong

dién xoay chi¢u di qua mot luong khi & ap suat thap.

e. Cong nghé Plasm

Mot vu diém quan trong xta xur 1y PCB theo cong nghé plasma (duing

nhiét do cao) la sinh ra cac nguyén tir c6 cau tric don gian va khong doc hai.

- Uu diém:

+ Hé thong xtr ly nho gon hon rat nhiéu so véi 10 dot.

+ Toc do khoi khi cao.

- Nhuoc diém: chi phi cao va ddu sau xir 1y khong st dung lai duoc.

f. Phuong phap Hydro hoa.

Phuong phdp xir Iy nay thuc hién & 800°C, chuyén PCB thanh san phim

phu it doc.
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- Uu diém: ¢6 thé xir Iy PCB trong mdy bién 4p, cong to dién & cling
mot hé thong xu ly.

- Nhuoc diém: chi phi thiét bi cao, khong thé tai tao sir dung dau.

3. Xu ly PCB trong cac may bién thé.

C6 3 céch tiép can a: Retrofilling, dung dung moi rira va hoi kim loai,
dung 1o dot

a. Phuong phap retrofilling.

Dau dugc 1ay ra khoi may bién dp, khir PCB va hai dugc bom vao bién
ap (su dung lai).

Khir PCB trong dau bang phuong phap khir clo hodc céc qua trinh xtc
tac.

Thuan loi: cac thiét bi linh dong, dé di chuyén.

Phuong phép retrofilling nay ap dung cho may bién ap loai 16n.

Rua dung moi

- Thao vo may bién ap.

- Lay ra tuing bo phan

- Rira cdc bo phan bang dung moi, thu héi kim loai dé tdi sir dung.

- Tiép d6 xtr 1y dau theo cac phuong phap da miéu ta & nudc phan trén,
hoic c6 PCB bang chung cét phuong phdp nay chuyén ham Iwow3ngj PCB
thanh acid HCI (str dung acid nay cho cong nghiép hoa chat), hoac thiéu dot
(PCB).

Vén dé phat sinh khi d4p dung phuong phédp nay 1la mot s6 cidc bo phan
16 (porous) khé loai bd PCB.

Ham luong PCB can dugc tié€p tuc xtr 1y theo mot trong cac cach sau: 10
dot, chuyén sang dang acid HCI, xir Iy bing kiém, tuy nhién c6 thé s& dat.

4. Cong to dién: xu Iy bang dung moi.

van dé 1a kho khan trong viéc tach 16i ctia cong to dién

Két qua 1a phan 16n nhiing cong to dién hién nay dugc dot va xu ly theo
céc cong doan sau;

- Chia cong to thanh nhié€u phan, vo, 16i riéng.
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- Tai ché€ vo kim loai.

- Rra phan 16i bang dung dich.

- Str dung lai phan 16i da qua xt 1y, (thu h6i phoi nhom)

KET LUAN

1. O céc nude c6 sin cdc 10 dot, thi cong nghé 10 dot nhin chung duogc
dung d€ loai bd PCB kho céc mdy bién dp, cong to dién va ddu thai. Tuy nhién,
céc loai hinh cong nghé khac hién ciing ¢ thé 4p dugc ap dung dé xir Iy cac
thiét bi va vat liéu chia PCB, dic biét 1a bién phdp nay (dp dung nhi€u loai
hinh cong nghé khac nhau) rét thich hop tai cdc nuGc dang phat trién.

2. C4c mdy bién 4p c6 thé duoc xir Iy bang rita dung moi va cdc phan
kim loai trong may. Bién dp c6 thé dugc tai st dung. Cdc cong to dién dugc
dap nho, rita bang dung moi va phoi nhom, phan vé dung cho tii ché. Dau
dan dién c6 thé xir Iy biang phuong phéap hod hoc va tai sir dung.

3. Mot s6 cdc van dé con ton tai ma chua duoc dé cap dén khi xur 1y céc
thiét bi va vat liéu chita PCB 1a: dau thai, day cdp dién, nhi€u vat liéu khac bi
nhiém PCB nhu gang tay, quan 4o, ré lau[ | dit bi nhiém PCB.

4. C4c phuong phép sinh hod ciing c6 thé dugc 4p dung cling vdi cic k§

thuat phu hop trong xu ly PCB.
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PHU LUC 3

Bang 3: cac hoa chat nghi ngo ¢6 hiéu tng roi loan ndoi tiét.

Cac hod Diéu
Stt T;lé,:)a traméi | Céng dung Gidi han
truéng
1 o (san pham | Luat 6 nhiém khong khi, luat lam sach
Dioxins va . R . a2 .
khong du | cdng cong va xu ly rac thai. POPs(hoa
furans Ky n o R b A
kién) chat gay 6 nhiém h{tu co ton du).
2 Luat kiém tra va quy dinh san xuét...
Gidy khong | Cac loai hoa chat cap do | nam 1974.
Polychorinat c6 carbon | c&m san xuat nam 1972, luat kiém tra 6
ed chiu nhiét | nhiém nudc, luat chéng gay 6 nhiém
biphennayl do trung | bién, luat vé sinh cong cong va rac thai.
(PCB) binh, d6 | Tiéu chudn hoa chat Iugng moi trudng
dien vé nudc ngam 6 nhiém dat, 6 nhiém
nudc, POPs
3 Polyborombi ;‘:;:;;
phenyl (PBB) cham
4 Thu6c diét | Luat vé kiém tra va quy dinh san xuét,
vikhuan, |clia cac hoa chat cap do | nam 1974,
Hexachloro i R L 2 A
nguyén liéu | khong dugc dang ky & Nhat POPs.
benzene h hos
(HCE) chét tdng
hop hitu co
S Hoa chat| Hét hiéu luc sir dung nam 1990. Hoéa
kh(r trung, | chat nong nghiép 6 nhiém nudc, Luat
Pentachloro thudc  diét | kiém tra hoa chat doc va chat gay hai.
phenol (PCP) cd, thudc
diét vi
khuan
6 2,4,5- Hét hiéu Iuc 1975, luat kiém tra hoa
Trichloroph Thudc diét | chat doc va hoa chat gay hai, luat vé
enoxyacetic co sinh thuc pham
acid
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7 2,4- Da dang ky
Dichlorophe Thudc diét
noxyacetic co
acid
8 Thudc diét | Khdng con sl dung 1975, luat an toan
cd, thudc | thuc pham
Amtrole nhudm,
hoa chat toi
nhua théng
9 Atrazine Thuc“)'(j diét | ba dang ky
co
10 Alachlor Thué'? diét Dé dang ky, Luat phong chdng 6 nhiém
Co bién
11 Pa dang ky luat phong chdng 6 nhiém
Simazine Thuéc diét | v& nudc ngdm, O nhiém dat, va O
(CAT) co nhiém nudc, luat lam sach cong cong
va rac thai. Luat lam sach nuéc
12 | Hexachloroc Hexachlorocycloxane hét han va cam
yclohexane, Thudc trir | ban nam 1971, ethyl parathion khong
Ethyl sau con st dung nam 1972
parathion
13 .. _ | Da dang ky, luat kiém tra hoa chat doc
Thuéctrer | 7 ) A A
Carbaryl <AL va ohoa chat gay hai, luat vé sinh thuc
pham
14 Luat kiém tra va quy dinh san xuét..
Thudc tre | Cac hoa chat cap do | nam 1981,hét
Chiordane sau | han nam 1986, luat kiém tra hoa chét
doc va hoa chat gay hai, POPs.
15 Oxychelordan chiordane
16 Tran- Thudc trir | Nonachlor khong duoc dang ky tai Nhat
Nonachlor sau heptachlor hét han nam 1972
17 | 1,2-dibromo- . . . | Héthan nam s{r dung 1980
3 Thu?c trir
chloropropane sa
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18

DDT

Thuéc trir
sau

Luat vé kiém tra va quy dinh san xuat ..
clia cac hoa chat cap do | nam 1981 hét
han va cam ban nam 1971, luat vé sinh
thuc pham, POPs

19

DDE va DDD

thudc trir sau

khong dugc dang ky tai Nhat

20

Kelthane
(Dicofol)

Thuoc trir
rép cay

D3 dang ky, luat vé sinh thuc pham

21

Aldrin

Thuéc trir sau

Luat vé kiém tra va quy dinh san xuét
ete clla cac hoa chat cip do | nam
1981, hét han nam 1975. Hoa chat
néng nghiép tén du trong dat, luat kiém
tra hoa chat doc va cac hoa chat gay
hai, POPs

22

Endrin

Thuéc trir sau

Luat vé kiém tra va quy dinh san xuét..
clia cac hoa chat hoa hoc nam 1981 hét
han nam 1975, Hoa chat nong nghiép
ton du trong cay tréng, luat kiém tra hoa
chat doc va cac hoa chat gay hai, luat
vé sinh thuc pham POPs

23

Dieldrin

Thuéc trir sau

Luat vé kiém tra va quy dinh san xuat...
cla cac hoa chat nam 1975, Cac hoa
chat hoa hoc hét han nam 1975, cac
hoa chat hoa hoc nong nghiép ton du
trong dat, luat kiém tra hoa chat doc va
cac hoa chat gay hai, luat vé sinh thuc
pham, luat kiém tra san pham chira hoa
chat doc trong gia dinh POPs

24

Endosulfan
(Benzoepin)

Thuéc trir sau

Luat kiém tra hoa chat doc va hoa chat
nguy hai, hoa chat nong nghiép 6 nhiém
nudc

25

Heptachlor

Thuéc trir sau

Luat vé kiém tra va quy dinh san xuat
ete cla cac hoa chat hoa hoc nam
1986, hét han nam 1975, luat kiém tra
hoa chat doc va cac hoa chat gay hai
POPs.
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2 H hi
0 epta? o Heptachlor
epoxide
27 | Malathion Thudctrirsau | Da dang ky, luat vé sinh thuc pham
2 ’ Pa dang ky, luat kiém hoa chéat doc va
® | Metromy Tuotrsay| 22 8218 0. LAt Kem hod chl doc vz
cac hoa chat gay hai
29 | Méthychler Thudc trirsau | HEt han nam 1960
30 Mirex Thudc trirsau | khong dugc dang ky tai Nhat, POPs
31 Nitrofen Thudc diétcd | HEt han ndm 1982
32 | Toxapene khong duoc dang ky tai Nhat, POPs
(Camphechlo Thudc trir sau
r
33 Sonchéng i Luat Ye k|,9m tr? va Aguy dinh si,an X}Jat
.., .. |ete cua cac hoa chat TBTO cap do |,
, , tau,hoachat | = . e s an L
Tributyltin hirtina I con ton 13 hoa chat: cap do IITB nam
Cég 1990,Judt kiém tra sdn phdm co hai
trong gia dinh
34 Sonchdngr | Luat vé kiém tra va quy dinh sén xuat
Triohenviin tau, hoachét | ete clia cac hoa chat cap do li nam
Pheny khirtring 161 | 1990, hét han nam 1990, luat kiém tra
ca c4c san pham c6 hai trong gia dinh
35 | Trifluralin Thudc diétcod | Da dang ky
36 Nguyénliéu | Luat chéng 6 nhiém bién
Alkvl phenol hodesan
. xuat cac hoa
(tr C5 .
. chat hoat
dénC9) N
Nonyl phenol dong be met
P san pham
phan huy
37 | Hoa chatthd | Luat vé sinh an toan thuc pham
bisphenol A
nhua
3 " l[:]'éi' ot HoA chétlam
YNERYIP déonhua
thalate '
39 | Bultybenzyl Hoa chatlam | Luat chéng 6 nhiém bién
phthalate déonhua
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40 | Di-n-butyl Hoa chatlam | Luat chéng 6 nhiém bién
phthalate déonhua
41 | Decyclohexyl Hoa chat lam
phthalate déonhua
42 Diethyl Hoa chatlam | Luat chéng 6 nhiém bién
phthalate déonhya
43 | Benzo(a)pyre Luat chéng 6 nhiém bién
ne
44 Dichlorophen H?’p chdt | Luat chéng 6 nhiém bién
o nhuom trung
gian
45 | Diethylhexyl Hoa chatlam | Lut chéng 6 nhiém bién
adipate déo nhua
46 Hoa chét tho
Beenzophen tting,hc_fp CA{OI
one VoI sin ph?m
thude nude
hoa...
47 Hoachdt | Luat ch6ng 6 nhiém bién
4- trung gian
Nitrotoluene 24
dinitrolueno
48 (s&n xuét bdi
octachlorosty hop hoa chét
rene chlorine hitu
c0)
49 Aldicarb Tr‘1uc“):c Khong dang ky & Nhat
trir su
50 Benomyl Thudc iiiétvi ba dang ky
khuan
51 Kepone khong dugc dang ky & Nhat
(Chlordecone Thudc trlr sau
)
92 Manzeb Thubcdiétvi | Da dang ky
(Mancozeb) khuan
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53 Maneb Thu@cgiétvi Da dang ky
khuan
54 Metiram Thudcgiétvi Da dang ky
khuan
55 | Metribuzin Thudc diétcd | HEt han nam 1975
56 Pa dang ky, luat kiém soat hoa chat doc
Cypermethrin Thudctrrsau | va co hai, ludt an toan vé sinh thuc
pham
57 Pa dang ky, luat kiém soat hoa chat doc
Esfenvalerat Thudctrrsau | va ¢6 hai, ludt an toan vé sinh thuc
pham
o8 Pa dang ky, luat kiém soat hoa chat doc
Fenvalerate Thubctrirsau | va ¢6 hai, luat an toan vé sinh thuc
pham
59 Permethrin Thudc i sau Déﬂdéng Ky, luét an toan vé sinh thuc
pham
60 | .. . Thuécdiétvi | HEt han nam 1998
Vinclozololin 2
khuan
61 Zineb Thudcgiétvi da dang ky
khuan
62 Ziram Thudc (jiétvi Da dang ky
khuan
63 Dipentyl khong san xuat & Nhat
phthalate
64 | Dihexylphthal khong san xuat & Nhat
ate
65 Dipropyl khong san xuéat & Nhat
phthalate
66 Styrens Cao suténg
intermediate hop
67 " Sp trung gian
Bytylbenzne (,jéSén,X,Uét
tinh thé long
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