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Tom tat:

Hoa chét gay rdi loan ndi tiét (HCGRLNT) 1a nhing chat lam thay d6i chirc nang hé noi tiét tir
d6 anh huong dén qua trinh sinh truéng va phat trién cia ngudi va dong vat. HCGRLNT trong
d6 c6 cac héa chat bao vé thuc vt (HCBVTV) ngady cang duoc quan tim trong nghién ciru
trong nhiéu linh vuc nhu doéc chat hoc méi truong, sinh san, an toan thuc phém va ung thu.
Bai viét nay tom tat va hé thong cac co ché gay réi loan ndi tiét cia HCBVTV bao gom: (1)
Anh huéng dén qua trinh tong hop, giai phong va van chuyén, bién d6i cac hormon steroid,
(2) Tac dong qua thu thé hormone, (3) Anh hudng dén tuyén gidp va (4) anh huong dén hé
than kinh trung wong. Nhirng két qua nghién ctru vé anh hudng ciua mot s6 hoa chit bao
v¢ thuc vat thong qua hé ndi tiét cling dugc gidi thi¢u. Pay la nhitng thong tin can thiét cho
cac chuong trinh bao vé sirc khoe cong dong va phat trién cac hé thdng san xuit nong nghiép
an toan, bén vimg ¢ Viét Nam

Tir khéa: Chit gay rbi loan ndi tiét, co ché anh hudng, hda chat bao vé thuc vat, strc khoe
cong dong
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Endocrine disrupting chemicals are compounds that alter the functioning of endocrine system
and subsequently affect on different growth and development stages of human and animals.
Endocrine disruptors including pesticides have gained a global attention in various fields such
as environment toxicology, reproduction, food safety and cancer. This article reviews affecting
mechanisms of endocrine disruptors including (1) Interfering steroid hormone synthesis,
release, transport and metabolism (2) Effecting via hormone receptors, (3) Effecting the action
of thyroid hormones, and (4) affecting on central nervous system. Adverse health effects of
pesticides via endocrine disruption pathways and recent discoveries in endocrine disruption
mechanisms of common pesticides are also be discussed. The information is necessary for
the development of safe and sustainable agricultural systems and public health protection in
Vietnam.
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1. MO DPAU

Sau khi DDT (dichlorodiphenyltrichloro-
ethane) dugc phat hién vao nam 1939 [26] va
dac biét sau cudc cach mang xanh vao thap ky
70, hang loat héa chét bao vé thuc vat (HCB-
VTV) da ra doi va dugc st dung rong rai trén
thé gidi [6].

Bén canh viéc dem lai nhiing lgi ich to
16n cho loai nguoi, HCBVTV da dugc ching
minh 13 ¢6 tac dong x4u dén moi trudmg. Mot
s6 HCBVTV ton tai trong dét, nude, chat léng
can cac thuy vuc, ton du trong md cla céc
loai dong vat, c6 mat trong chudi thirc an va
anh huong dén cac sinh vat tiéu thu cudi cing
trong d6 c6 con nguoi va cac dong vat nong
nghiép [47]. Nhimng tac dong dé cho dén nay
van dugc quan tAm rong ri [20]. Theo thong
ké cua T6 chirc Luong thuc va Nong nghiép
thé giéi (FAOSTAT) [11], luong thudc diét
con trung dugc sur dung ngay cang tang, tir
0,49 kg/ha vao nam 1961 1én 2 kg/ha vao nam
2004. Bén nam 1992, T6 chirc Y té Thé gidi
(WHO) [44] cong bd s6 trudng hop nhiém doc
HCBVTYV hang nam la 3 triéu nguoi va 220
ngan ngudi trong s6 d6 bi tir vong.

Mbc thoi gian quan trong ddi voi cong
nghiép san xudt HCBVTV dugc ddnh dau khi
cudn sach “Silent Spring” (Mua xuan tinh lang
— tam dich) cua Rachel Carson viét vé nhiing
tac dong cia HCBVTV dén moi trudmg sdng,
dén stic khoe va su ton tai cia nhiéu loai dong
vat va con nguoi dugc xuét ban nam 1962.
Cudn sach thu hut sy chi ¥ cua thé gidi va lam
thay ddi chinh sach ctia My trong quéan ly st
dung HCBVTYV va dac biét 1a quyét dinh cam
st dung DDT cung nhiéu HCBVTV khac.
Cho dén nay, mbi lién quan gitta HCBVTV
va nhiéu bénh (ung thu, di Gmg, réi loan than
kinh, r6i loan sinh san) dugc phat hién. Nhiéu
bénh 14 két qua ciia nhirg anh hudng truc tiép
va gian tiép cia HCBVTV dén hé noi tiét.
Ciing nhu nhiéu nhém chat gay rdi loan noi
tiét khac, mdi loai HCBVTV c¢6 thé gdy anh
huéng theo mot hay mét s6 co ché khac nhau.

2. HOA CHAT BAO VE THUC VAT GAY
ROI LOAN NOI TIET

Chéat gay rdi loan ndi tiét (Endocrine
disruptor compounds — EDCs) 1a cac chat sau
khi xdm nhép vao co thé co thé can thiép vio
qua trinh san sinh, giai phong hormon ciling
nhu anh huéng dén qua trinh van chuyén,
trao doi, két hop cac hormon tir d6 1am ting
cudng hay han ché tac dung cta hormon [15].
Céc EDCs duoc quan tdm nghién ciru nhiéu
nhét 1a nhitng chat anh huong dén cc hormon
sinh duc estrogen, androgen, progesteron va
hormon tuyén giap.

Céc thu thé tiép nhan hormon estrogen,
androgen, hormon tuyén gidp 1a cac protein
thanh vién cua lién nhém co quan thu cam
nhan (nuclear receptor superfamily). Chiung
thuc hién duoc chic nang khi két hop duoc
voi hormon. Phtrc hop cua hormon va
receptor thong qua cac yéu td dap tmg hormon
(hormone response element) trén ADN dén dén
qué trinh sao ma, dich ma cua cac gen dich va
biéu hién & su duy tri, phat trién va thuc hién
chtric nang cia cac co quan. That khong may,
nhing thu thé nay lai c6 thé chiu tic dong cua
nhitng chat khong phai hormon. Chinh vi vay,
céc chat ngoai lai tic dong dén chirc ning co
quan théng qua nhimg thu thé hormon dugc
goi 1a hormon ngoai sinh (xenohormones) va
1a nhirng chat gy rdi loan noi tiét (endocrine
disruptors). Anh huéng ctia chiing bao gom
(1) gay tac dong tuong tu hormon, (2) canh
tranh véi hormon, (2) @c ché tic dung cua
hormon. Trong bat ctr trudng hop nao céc chét
d6 ciing déu anh huong dén tic dung cua cac
hormon do chinh co thé san sinh ra.

Nhitng chit c6 kha nang gdy roi loan
noi tiét nay co thé 1a dugc pham (nhu
diethylstillbesterol), céc chat thudc nhém
dioxin, cac polychlorinated biphenyls (PCBs)
va nhiéu chat héa hoc tong hop khac trong d6
¢6 HCBVTV. Cho dén nay khoang 105 hop
chét trong thude trir dich hai duge cho 1a ¢
kha nang gay roi loan noi tiét, 46% trong s6 d6
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1a chat diét con trung, 21% la thude diét co va
31% la thudc diét nAm. Nhiéu chét trong s6 d6
d4 bi cAm st dung nhung hién van c6 mat trén
thi truong thudc bao vé thuc vat tai nhiéu quéc
gia [3], [18], [23], [38]. Cling nhu hormon tu
nhién, HCBVTV gay 161 loan noi tiét cho nhiéu
loai dong vat tir bac thép dén bac cao nhu cac
dong vat khong xuong séng, cac loai bo sat, ca,
chim, dong vat c6 vl va nguoi

3. CO CHE GAY ROI LOAN NOI TIET
CUA HOA CHAT BAO VE THU'C VAT
3.1. Anh hwéng dén qua trinh tong hop, giai
phéng, van chuyén va bién d6i cic hormon
steroid

Madi loai hormon ¢ con duong tong hop
va cdu trac hoa hoc khac nhau. Bat ky tac
d6ng nao téi chudi phan tng téng hgp hormon
déu gay anh huong dén toan qua trinh. Nhidu
HCBVTYV anh huong dén qua trinh tong hop
va bién ddi cac hormon thudc nhom steroid.
HCBVTV c¢6 tic dong theo co ché nay la
imidazole (propiconazole, epoziconazole,
ketoconazole); fenarimol va mot sé thude thude
nhém Clo hitu co. Trong s6 nay, ketoconazole
¢6 kha nang e ché qua trinh tong hop steroid.
Fenarimol va prochloraz dugc cho 1a c6 kha
ning trc ché aromatase, enzyme c6 tic dung
trong qua trinh téng hop estrogen [3], [4]. Mot
s6 thubc BVTV nhu methomyl, pirimicarb,
propamocarb va iprodion c6 kha ndng kich
thich yéu véi enzym nay. Cac nhém nghién
ciru cia Andersen va cong su, Vinggaard va
cong sw.[3], [38] cho ring trong diéu kién
in vitro, cac hop chat tc ché hoat dong cia
aromatase déu c6 kha nang lam thay dbi ndng
dd cua estrogen va androgen.

Thiram, sodium N-methyldithiocarbamate
(SMD) va nhiéu chit dithiocarbamate trc ché
hoat dong cua dopamine-beta-hydroxylase
han ché phan tng chuyén héa dopamine
thanh norepinephrine din dén thay ddi hoat
tinh cua catecholamine vung dudi ddi thi, anh
huong dén hormon LH va qué trinh phat trién

nang trang [12]. Nhiéu HCBVTV tac dong
thong qua enzym monooxygenase va UDP-
cia gan. Nhiing
enzym nay cd tac dung tdng cuong qua trinh
loai thai chinh cac HCBVTV d6. Tuy nhién,
qué trinh nay lai anh hudng dén su hién dién

glucuronosyltransferase

va tac dung cua hormon testosterone [29].
3.2. Tac dong thong qua thu thé hormon
(hormone receptor)

Ciing nhu nhimg nhém hop chét cé kha
ning giy roi loan noi tiét khac, HCBVTV
¢6 kha ning két hop vdi estrogen receptor
(ER), androgen receptor (AR). Kha ning
nhan biét va tac dong thong qua ER va AR
cia HCBVTV c¢6 thé duge xéc dinh khi
HCBVTV dugc dua vao moi truong cd su
hién dién cua receptor ty nhién tu dich chiét
té bao dich [13] hay cac receptor tai t6 hop
(recombinant receptors) trong vi khuan mang
ER va AR [35]. Tuy nhién, phuong phap nay
chi cho phép dénh gi4 kha nang két hop (hay
ai luc) cia HCBVTYV vdi receptor thong qua
tham chiéu 1a sy tiép nhan cua ER véi 17-beta
estradiol va AR vdéi testosterone. Phuong phap
khong xac dinh dugc HCBVTV c¢6 tac dung
tuong tu hormon (agonist) hay trai nguoc
hormon (antagonist). Phuong phap dung gen
chi thi (reporter gene assays) su dung céc
dong té bao nhan that (eucaryote cell lines)
hay ndm men (yeast cells) mang gen ER va
AR c6 thé xac dinh dugc tac dong nay [45].
Céc thudc BVTV vira ¢6 hoat tinh tuong tu
estrogen vura khang androgen duoc xéac dinh 1a
dieldrin, endosulfan, methiocarb va fenarimol
trong khi prochloraz ¢6 hoat tinh ddi khang
vdi ca estrogen va androgen [3]. Vinclozolin
va dichlorvos c6 hoat tinh d6i khang androgen
va canh tranh vdi testosterone trong phuong
phap xac dinh kha nang két hop vdi AR [3].
Té bao ung thu va (MCF-7 cell) ¢ tinh man
cam cao v6i cac cht c6 hoat tinh estrogen va
dugc dung rong rai trong danh gié sang loc cac
héa chat gay roi loan noi tiét, Nghién ciru ciia
Kim va cong su [16] cho thay sumithrin (mot
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trong s cac thudc BVTV nhém pyrethroid) cé
kha nang kich thich qua trinh phan chia dong
té bao nay trong khi mot s thanh vién khac
trong nhom nay gdém biollethrin, fenvalerate
va permethrin c6 anh huéng nguoc lai.

Bén canh d6, mot s6 HCBVTV c6 thé két
hop va hoat héa céc thu thé khac. Vonier va
cong su xac dinh réng endosulfan va alachlor
6 kha ning két hop véi progesterone receptor
[39]. Cac nghién ctru cua Denison va cong su
[8], Zhao va cong su [48] cho thay hoa chit
diét con trung carbaryl (mot chat trong nhém
carbamate) va chat diét co diuron c6 kha nang
gdy anh huong thong qua dioxin receptor (aryl
hydrocarbon receptor; AhR).

Pregnane X receptor (PXR) va constitutive
androstane receptor (CAR) dong vai tro quan
trong trong qua trinh diéu khién hormon steroid
va nhiing enzym c6 tic dung bién doi cac hop
chat ngoai sinh khi dugc dua vao co thé dong
thoi anh hudng dén cac cac yéu té van chuyén
trong gan va rudt. Co ché hoat héa PXR tuong
tu nhu v6i ER va AR. Sau khi PRX két hop
v6i co chat, phirc hop co chat-PXR sé tuong
tac v6i yéu to dap ung trén ADN dan dén biéu
hién cua cac gen. CAR duoc hoat hoa véi 2 co
ché: két hop véi co chit va chuyén vi tri vao
nhan sau khi da duogc thiy phan loai bé nhém
photphat. Nhu vay ca hai receptor déu c6 thé
can thi¢p vao viéc tiép nhan cac steroid noi
sinh va ngoai sinh [17], [40]. Theo Kojima va
cong sy, nhiéu HCBVTYV c¢6 kha ning gy anh
hudng thong qua hai receptor nay [19].

3.3. Anh huéng dén tuyén giap

Tuyén giap tiét hai hormon triiodothyronine
(T3) va thyroxine (T4) tham gia diéu khién qua
trinh trao d6i chét ciia co thé. Akhtar va cong
su chimg minh ring benzene hexachloride va
malathion cling nhu hai loai pyrethroid (co
tén thuong pham Karate va Talsta) lam giam
ndng d6 huyét thanh cta T3 va T4 dong thoi
anh huong dén néng d6 hormon kich thich
tuyén gidp thyrotropin ctia thiy trudc tuyén
yén [1]. Mot sd pyrethroid lam giam ty 16

ndng d6 huyét thanh T4/T3 qua d6 lam thay
d6i anh huong ciia hormon tuyén giap dén
c4c qud trinh trao d6i chat [7], [22]. Sugiyama
va cong sy [37] ciing cho ring cac HCBVTV
nhu amitrole (aminotriazole), cyhalothrin,
fipronil, ioxylin, pentachloronitrobenzene,
prodiamine, pyrimethanil, ziram c6 anh hudng
trc ché hoat dong tiét hormon ciia tuyén giap
va thong qua d6 anh huong dén trao ddi chét
va anh hudng dén qua trinh phat trién cia nio.
Ciing chinh vi vay, mot s6 hoi ching thudc
hé than kinh lién quan dén tuyén giap c6 thé
do tac dong cua cic chit gay rdi loan noi tiét
trong d6 cé cac HCBVTV tur giai doan bao
thai. Anh hudng cua amitrole dén kha niang
tiép nhan iod cua cic té bao tuyén giap cé thé
gitip giai thich co ché lam thay déi qua trinh
téng hop hormon cua tuyén nay [32].

3.4. Anh hwéng dén than Kinh trung wong

Than kinh trung wong ¢ vai trd diéu hoa
hormon va hanh vi. Néu vai trd diéu hoa bi
anh huong s& dan dén nhiing rdi loan vé hanh
vi va sinh san. HCBVTV c6 tinh doc ddi véi
hé than kinh ciing ¢6 kha ning giy rdi loan
chtrc ning cia té bao than kinh. Hon nita,
mot s6 HCBVTV nhém phét pho hitu co
va nhom carbamate lam giam hoat tinh cua
acetylcholinesterase, can tré quéa trinh din
truyén xung dong than kinh. Anh huéng nay
c6 thé lién quan dén tac dong wre ché qua trinh
tiét gonadotrophic releasing hormone (GnRH)
ctia ving dudi doi thi dan dén anh huong dén
hoat dong tiét cic hoc moén kich thich nang
trimg va to chirc k& cua dich hoan tir d6 anh
huong dén sinh san. Cac bang ching thuc
nghiém ciing cho thdy mét s HCBVTV nhur
vinclozolin c6 thé gay nhiing bién doi hanh vi
sinh duc trén dong vat thi nghiém thong qua
tac dong dén truc dudi ddi thi - tuyén yén —
dich hoan [24].

Nhém héa chat chéng dich hai gay réi loan
ndi tiét duoc quan tam nhét 1a cac chit tan
trong lipid (lipophilic pesticides) va/hodc cd
tinh bén vitng, khong bi pha huy hoac khong
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bi mét hoat tinh dudi tac dong cua cic qua
trinh trao ddi chat. Pac biét, cac chét ¢ chu
ky ban phan giai kéo dai s& dan dén hién
tugng ton du trong md bao thuc vat, dong
vat dé gy hai cho mot hay nhiéu mit xich
trong chudi thirc an. Nhitng HCBVTV tich
tu trong m6 m¢& s€ cd khd nang xam nhép
vao co thé thé hé sau qua nhau thai hay qua
tring. Doi v6i cac chdt nhém nay, nhing
dong vat & mat xich cudi trong chudi thic
an nhu con nguoi s€ c¢d nguy co chiu anh
huong rit cao.

4. MOT SO BIEU HIEN LIEN QUAN
PEN HOA CHAT BAO VE THUC VAT
GAY ROI LOAN NOI TIET
4.1. Anh hwéng dén sinh san

Cho dén nay, anh huéng rd nhat cua
nhimg HCBVTV giy r6i loan noi tiét la
nhitng anh hudng dén sinh san. Nhiing
thong tin dau tién vé tic dong cia hormon
ngoai sinh trong d6 ¢6 HCBVTV vé nhiing
anh huong dén qua trinh mang thai, dén
giGi tinh, phat trién sai 1éch ciia cdc co quan
thudc hé sinh san biéu hién & trang thai
khong rd rang vé gidi tinh, dich hoan an,
giam ndng d6 va tiang ty 1& tinh trung ky
hinh. Cac nghién ctru sau nay da tirng budc
dinh danh tirng hop chit gy hai ¢ nhiing
muc d§ khac nhau.

Cac thi nghiém trén dong vat cho théy
methoxychlor, DDT c6 anh hudng dén qué
trinh phat duc va ty 1¢ sinh san véi liéu rat
thap vi 4i luc ciia cao ctia nhitng chit nay doi
v6i ER. Palma va cdng su [30],[31] chung
minh ring endosulfan sulphate anh huéng
dén phat trién va biét hoa gidi tinh cua phoi
trong khi linuron 1am giam kha ning tiét
hormon cua dich hoan [46]. Phoi, hé noi tiét
cua thai nhi, tré so sinh va tré nhé la cac
d6i twong man cam hon véi HCBVTYV. Phoi
va bao thai chiu nhitng tdc dong nay thong
qua tiép nhan dinh dudng tir co thé me qua
nhau thai [41]. Thém vao d6 Przyrembel va

cong su chirng minh tré sau khi sinh van c6
thé phai tiép nhan HCBVTV tir me quan
stta [33] va tiép tuc chiu nhitng anh huong
x4u cia HVBVTV. Néu chudt me tiép nhan
cypermethrin trong thoi ky ba sita, thé hé
chugt duc con s¢ co6 nhiing sai I¢ch trong
phat trién dich hoan va san xuat tinh trung
[42]. Néu chudt duc tiép xtic voi cadmium,
qué trinh san xuit hormon sinh duc dyc bi
anh huong [14]. O nguoi, anh hudéng lam
giam co hoi thu thai do HCBVTYV & nhitng
d6i tugng lao dong c6 nguy co cao (tiép xuc
truc tiép véi HCBVTV) ciing di dugc dé
cap dén boi Weidner va cong su [43].

Nhiéu dan chét ciing nhu san phim bién
d6i cia HCBVTV ciing c6 thé gay rdi loan
noi tiét, tham chi tac dong con manh hon
nhitng chit “bd me”. Oxon cua methyl-
parathion, chlorpyrifos va diazinon tac dong
dén hé gen cua tinh tring manh hon tir 10
dén 15 14an so v&i hop chat ban dau [34].
Mot sé dan chét thay phan c¢6 tic dung cua
vinclozolin nhu 2,4D vira c6 tac dong dén
céc té bao dich cua testosterone vira c6 kha
ning két hop véi thu thé estrogen [5].

Theo coéng bd gan ddy cua Wissem va
cong su, cac dir li€u dich t& tir nam 2000
dén nay ciing cho thidy HCBVTV lam giam
chat luong tinh dich va giam kha ning thu
thai. Nhitng yéu t6 chinh quyét dinh muc do
anh huong do HCBVTYV bao gdom tudi, nghé
nghiép, ché d6 dinh dudng [47].

4.2. Hoa chit bao vé thwe vat va ung thu

Tuong ty nhu cac dif liéu vé anh huong
cia HCBVTV dén sinh san, nhiéu nghién
ctru dich t& vé& anh huong cua HCBVTV
dén mot s6 loai bénh ung thu, dic biét la
cic bénh ung thu lién quan dén hormon. O
phu ni¥, ung thu va lién quan dén hoat tinh
cua hormon sinh duc. Sau thoi ky man kinh,
nhitng chat co kich thich tuong tu estrogen
la mot trong nhitng nguyén nhan gay nén hay
kich thich sy phét trién cuia céc té bao ung
thu va. Ham luong cac chat PCBs, DDE va
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DDT trong mé m& cua phu nit mic ung thu
vl cao hon so véi ¢ phu nit khong méc bénh
nay [10] trong khi d6 ham lugng DDE trong
mau dugc cho 1a ¢c6 mbi lién hé véi ung thu
vi. Mic du con ¢6 nhiéu tranh cii vé nguy
co mic ung thy v cao & nhém ngudi 1am
viéc trong cac nganh lién quan dén san xuat
va phéan phdi thudc phong chéng dich hai
nhung da cé nhiéu nghién ctru dich té dugc
cong bd vé mdi nguy co nay [25].

Méi lién hé gitta nhiém HCBVTV voéi
ung thu tuyén tién liét & nam gidi ciing da
duoc dé cap dén. Nhitng nghién ciru dich té
hoc di khang dinh ty 18 ung thu tuyén tién
liét cao v&i nhém tham gia san xuit nong
nghiép c6 su dung HCBVTV dic biét la
DDT [9]. Cac nghién ctru tai Chau Au va
My di khing dinh nguy co ung thu tuyén
tién liét & nam gidi tiép xtic véi HCBVTV
[2], [27]. Tuy nhién, theo nhiéu nha khoa
hoc, can tién hanh nhiing nghién ctu tiép
theo dé loai trir anh huong cia cc yéu to
khéc nhu tip quéan an udng, thudc 14, nguy
co tiép xuc v6i héa chat khong phai 1a thube
BVTV dén ty 1é méc ung thu tuyén tién liét
0 nhom nay.

DPéi véi tuyén giap, ngoai anh hudng
dén kha nang tiét hormon, HCBVTV nhu
amitrol con gdy ung thu tuyén giap [36].
Tuong tu nhu vay, alachlor, mdt chat diét
co dang aniline ciing co6 kich thich qua trinh
hinh thanh khdi u tuyén giap [21]).

5. CAC PHUONG PHAP KIEM TRA
HCBVTV GAY ROI LOAN NOI TIET
HCBVTV vao co thé qua nhiéu con
duong khac nhau nhu (1) xdm nhdp qua da,
qua niém mac, qua khong khi vao hé hd hap
khi co thé tiép xuc truc tiép véi HCBVTV;
(2) theo thic an nudc ubng néu HCBVTV ¢
mit trong ngudn nudc, trong md bao dong
thuc vat 1am thac 3n; (3) qua nhau thai dé
xam nhdp tu co thé me vao bao thai; (4) qua
sita me. Céc loai mau cho kiém tra mtc su

hién dién va ham lugng xdm nhép bao gdm
mau sita, mau mau, huyét thanh, nudc tiéu,
mau mau day rén (trong mot sb truong hop),
mau mot sb loai mo6 khéc trong co thé nhu
m6 md, mo6 gan... Loai mau dugce xac dinh
pht hop véi tinh chat ly, héa cia HCBVTYV,
d6i tuong dong vat nghién ciru, moi trudng
séng va trang thai tiép xuc cua ddi tuong véi
nguoén HCBVTV.

Nhiéu phuong phép héa hoc, sinh hoc da
va dang dugc phat trién va ung dung trong
nghién ctru xac dinh sy c6 mat va anh hudng
cua HCBVTV ddi véi cac loai dong vat va
nguoi. Cac phuong phap sang loc HCBVTV
gy roi loan ndi tiét bao gdm cac phuong
phép in vitro va kiém tra trén dong vat thi
nghiém. Cac phuong phap kiém tra tac dong
truong dién nhim phat hién cac chét c6 hoat
tinh hormon & liéu thap, c6 kha nang tich tu
trong cac mod bao dang tiép tuc dugc phat
trién [28].

6. KET LUAN

Cac bang chimg khoa hoc d ching minh
tac dong cua nhiéu loai HCBVTV dén méi
truong, dén stc khoe cua dong vat va nguoi.
Tac dong dén hé noi tiét 1a mot trong nhing
con dudong gdy anh hudng cia HCBVTV.
Nhitng biéu hién rd nhat bao gdm rdi loan
sinh san ¢ céac giai doan va muc d¢ khac
nhau; anh huéng dén sinh truéng, phét trién
thong qua tic dong dén tuyén giap; kich
thich ung thu va/hoac 1a nguyén nhan gay
ung thu phu thuéc hormon. Méi HCBVTV
c6 thé gy roi loan noi tiét bang mot hay
nhiéu co ché khic nhau. Viéc xac dinh danh
muc cac HCBVTV gdy rdi loan ngi tiét
nhung van dang duoc str dung & Viét Nam;
ung dung va xéac 1ap cac quy trinh phat hién
va danh gid muc d¢ anh hudng cua cac hoa
chat nay can dugc thuc hién khéng nhing
vi muc tiéu bao vé strc khoe cong dong ma
con vi nén nong nghiép bén viing, hoa nhap
va phat trién.
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