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Abstract: The purpose of this study was to evaluate the acute toxicity of pesticides including DDT,
endosulfan, lindane and atrazine to Medaka Oryzias latipes fish embryos by identify the LCs value
and ratio of mortality after 24, 48, 72, and 96 hours of exposure. The fish O. latipes was obtained
from the Biotechnology Center of Ho Chi Minh City, Vietnam, raised, and allowed sexual
fertilization to conduct embryo collection. The one-day old fish embryos is harvested and exposed
to different concentrations of DDT, endosulfan, lindane and atrazine respectively: 1,300; 1,500;
1,700; 1,900; 2,100 and 2,300 pg.Lt DDT; 0.01; 0.1; 1 and 10 pg.L™ endosulfan; 0; 80; 110; 130;
150; 170; 210; 250, and 300 pg.L* lindane and 150; 250; 350, and 450 pg.L* atrazine. The results
showed that endosulfan had the highest toxicity in the four surveying groups, starting at
concentration of <1 pug.L? (0.6 ng.L?). The study also noted that four kinds of pesticides caused
serious effects on fish embryo growth and survival. Their toxicity gradually decreased from
endosulfan to lindane, atrazine and eventually DDT with LCsy values after 96 hours of exposure
were 1123.8; 0.6; 116.2 and 165.2 ug.L, respectively. The differences between the LCso values
depended on several factors, such as the toxicant concentration, the exposure time... The mortality
rates of Medaka embryo O. latipes linearly increased with the toxicant concentrations and the
exposure duration. These pesticides inhibited growth leading to the fish embryo death.
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Panh gia doc tinh ctia hoa chat bao vé thuc vat
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Tém tit: Myc dich ciia nghién ctru nay 1a danh gia doc tinh ciia bén nhom héa chat bao vé thuc vat
(BVTV) gébm DDT, endosulfan, lindane va atrazine dén phoi ca Medaka O. latipes bang cach xéac
dinh ty 1& phoi song/chét va gia tri LCso sau 24, 48, 72 va 96 h phoi nhiém. C4 Medaka O. latipes
thu nhan tir Trung tim Cong nghé Sinh hoc Thanh phé H6 Chi Minh, Viét Nam, dugc nudi truong
thanh va c6 kha ndng sinh san, cho c4 dyc va c4i thy tinh d¢ tién hanh thu phéi. Phoi ca 24 h tudi
duoc phoi nhiém véi cac néng d6 DDT, endosulfan, lindane va atrazine twong tng 1a 1.300; 1.500;
1.700; 1.900; 2.100 va 2.300 pg.L* DDT; 0,01; 0,1; 1 va 10 pg.L™* endosulfan; 0; 80; 110; 130; 150;
170; 210; 250 va 300 pg.Lt lindane va 150; 250; 350 va 450 pg.L* atrazine. Két qua chi ra ring
endosulfan 12 hoa chit co doc tinh cao nhét trong bbn nhom khao sat, gdy doc chi véi ndng do < 1
pg.L 10,6 ug.LY). Nghién clru ghi nhan bdn hoa chat nay gay ra nhitng anh huong nghiém trong
ddi véi sy sinh truong va sdng sot ciia phoi ca. Poc tinh cua ching giam dan tir endosulfan dén
hndane atrazine va cudi ciing 1a DDT véi gia tri LCso lan luot 12 0,6; 116,2; 165,2 va 11238 ug.L°

!sau 96h phoi nhiém. Sy khéac nhau giita cac gia tri LCso 1a do su thay doi cua cac yéu té moi trudng
nhu: ndng d6 chit doc, thoi gian phoi nhiém, ... Ty 18 tir vong ctia phoi ca Medaka O. latipes ting
tuyén tinh v6i ndng d chat doc ciing nhu thoi gian phoi nhidm. Nhimg héa chat BVTV nay di tic
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ché sinh trudng va lam chét phoi ca.

Tw khoa: Pdc tinh, ca medaka, ty 1¢ tir vong, hoa chdt BVTV, phoi nhiém.

1. Mé dau

Hoéa chiat BVTV la nhiing chat can thiét cho
su phat trién va bao quan cdy trong thong qua
viéc kiém soat dich hai trong ndéng nghiép
thuong mai hién dai [1]. Trong do, nhom clo hiru
co (OCPs) va atrazine thuong duoc sur dung dé
kiém soat sau bo, nAm va céc loai con trung khac
nhau nhdm tang ning suat san xuat va bao vé sirc
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khoe cong dong, phong chong mudi gdy bénh sot
rét [2]. Céc chét o nhiém hitu co goc OCPs va
atrazine c6 thé ton luu trong hé sinh thai thuy
sinh do xuét phat tir nhiéu ngudn khac nhau nhu
nudc thai cong nghiép, ndng nghiép va do thi,
ling dong khi quyén, hoat dong ven bién, van
chuyen hang hai va sy ¢d tran dau [3]. Trén toan
cau, OCPs va atrazine bi nghiém cam hodc han
ché str dung tir mot vai thap ky trude do kha ning
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gdy doc cua ching. Tuy bi cAm nhung OCPs va
atrazine van dugc phat hién ¢ nhiéu méi truong
khac nhau, nhu trong cac dai duong, cac ving
bién, trong nudc va tram tich, trong khong khi.
Qué trinh phoi nhidm v&i cac héa chét nay trong
mbi trudng 6 anh hudng nghiém trong dén hé sinh
théi va sy phat trién ciia cac sinh vat thay sinh.
Bén canh DDT, endosulfan da dugc phan
loai 1a chat 6 nhiém hiru co khé phan huy
(POPs) theo Cong uoc Stockholm nam 2011 [4]
do sy di chuyén va tich lily sinh hoc manh mé
cia ching trong moi truong [5] thi Lindane,
Atrazine ciing 1a nhitng nhom hoa chét bao vé
thuc vat ¢c6 doc tinh cao, duoc sir dung dé kiém
soat co dai va ton tai rong rai trong nudc, giy hai
cho dong vat thity sinh [6-8]. Poc tinh cép tinh
cia cac OCPs va atrazine dbi v6i mot so loai
khéc nhau da duoc nhiéu nghién ciru cong bd,
trong d6 gia tri LCso thuong duoc st dung dé
danh gia doc tinh cp tinh lién quan dén ty 18 tir
vong va ty 18 séng sét cua cac loai thir nghiém
[9-11]. Két qua nghién ctru ciia Ton va cong su
(2006) [9] vé ddc tinh caa DDT va atrazine dén
sinh trudng cta c ngya van cho thiy hai hoat
chat nay khong nhung gy di dang phoi ma con
tang kha ning man cam cua cac ca thé v4i ndng
d6 chit doc trong moéi truong nudc. Chi sb
LCso/ECso ctia atrazine va DDTs ¢ 96 h ¢ gia tri
lan lwot 1a 2,8 va 3,5 mM. Véi nf)ng do
endosulfan thip (ca endosulfan I va II) van gay
ra ty & tu vong cao dbi voi phdi ca ngya van
[10], lam L suy yéu sy phat trién cua nongnoc [11]
va gay rdi loan noi tiét, thay doi cau triac mo té
bao [12]. Poc tinh cua lindane d6i voi hai loai ca
Corydoras paleatus va Jenynsia multidentata da
duoc Pesce va cs ghi nhan [13]. Mat khac, ¢ Viét
Nam du di bi cAm tir vai thap ky truéc nhung
mot s6 OCPs da duoc su dung trudc day trong
mot thoi gian dai van c6 thé ton luu trong moi
truong v6i cac noéng do khac nhau. Mot sb
nghién ctu da duoc thuc hién dé danh gia tac
dong khac nhau cua chung téi cac hé¢ sinh thai
thuy sinh nhu nghién ctru cia N. H. Minh va
cong su [14] chi ra rang nong d6 DDTs trong
tram tich thu nhan & céc kénh rach tai Thanh phé
Ho6 Chi Minh cao hon nhiéu so véi nhing vi tri
khéc trong ving nghién ctru. P. M. Hoai va cdng

su [15] da phat hién néng do cua tong DDTs
trong tram tich Iy tir mot s6 song & Ha Noi cao
hon céac dia diém khac ¢ Viét Nam. Két qua nay
chi ra rang DDTs di duoc sir dung bat hop phap
va sau do duogc thai ra moi trudng trong khu vuc
nghién cuu.

V6i nhitng anh hudng tiém an ctia hoa chét
BVTV dén su sinh truong cua sinh vat thiy sinh,
nghién ctru nay da lya chon danh gié doc tinh cta
mot s& OCPs va atrazine dén phoi ca Medaka.
Medaka 14 loai ¢4 nho, c6 ngudn goc tir Dong
Nam A véi nhing uu diém n6i bat nhu thoi gian
mang thai va vong doi ngin, sinh san d& dang,
phoi trong sudt sudt nén cd thé d& dang quan sat
nhiing blen doi di truyen trong qua trinh phoi
phat trién nhu chuyen gen, dot bién gen,... hon
nita chi phi nuéi ca kha thap, viéc thuc hién thi
nghiém trén ca don gian hon nhiéu so véi cac
loai dong vat c6 va khac [16, 17]. BO gen ca
Medaka ciing da dugc giai ma va coé toi 57,7%
gen chira Ortholog ¢ nguoi [18, 19]. Do do, ca
Medaka da dugc st dung rong rai nhu sinh vat
mo hinh trong thi nghiém danh gia doc tinh va
cac nghién ciru sang loc cdu trac mé, té bao &
ngudi [16-19]. Vi vay, nghién ctru nay dugc tién
hanh v6i myc dich danh gia doc tinh cua bon
nhom hoa chit bao vé thuc vat gém DDT,
endosulfan, lindane va atrazine dén phdi ca
Medaka Nhat Ban (Oryzias latipes) sau 96h phoi
nhiém thong qua viéc tinh todn gia tri LCso va
xac dinh anh huong cua chiing dén su phat trién
cua phoi ca.

2. Vit liéu va phwong phap nghién ctru
2.1. Héa chat béo vé thuc vt

B6n nhém hoa chat duge lwa chon gém
DDT, endosulfan, lindane va atrazine c6 ngudn
gbc tir Sigma-Aldrich v6i do tinh khiét cao duoc
san xudt vao 6/2020 (> 97%). Cac dung dich thir
nghiém dugc pha tir dung dich gbc va duoc luu
trit trong bong tbi tai phong thi nghiém Vién
Khoa hoc Cong nghé va Quan ly Méi truong —
Trudng ai hoc Cong nghiép Thanh phd HO Chi
Minh. Dai pha lodng ciia cac hoa chat dugc pha
theo quy trinh cua Kndbel va cong sy (2012) va
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N. X. Tong va cong su (2020) [21, 22]. Céc dung
dich gbc chua sir dung duoc bao quan trong chai
thuy tinh & nhiét d6 4 °C va boc bang gidy nhom
dé giam thiéu kha phan hily quang hoc.

2.2. Chuan bi phéi ci Medaka O. latipes

Ca Medaka Nhat Ban 03 thang tudi duge
nudi cdy tai Trung tim Cong nghé Sinh hoc
Thanh phé H6 Chi Minh theo chu ky 16 h sang:
8h t6i, nhiét d6 24 + 2 °C va cho an hai 1an mdi
ngdy voi tom bién méi nd. Phoi Medaka truong
thanh va c6 kha nang sinh san, cho c4 duc va cai
thu tinh dé tién hanh thu ph6i mdi ngay vao lic
9 h sang trong dia petri (60mm x 15 mm) trudc
khi tién hanh thi nghiém.

2.3. Thiét ké thi nghiém

12 phoi ca Medaka O. latipes (24 h tu01)
duoc lya chon ngau nhién va cho vao mdi giéng
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(loai khay nhya 12 giéng - Cellstar Greiner Bio-
One, Frickenhausen, Germany) chira 9 mL héa
chét 1an luot nhu sau: 1.300; 1.500; 1.700; 1.900;
2.100 va 2.300 pg.L* DDT; 0.01; 0.1; 1 va 10
ug.L? endosulfan; 0; 80; 110; 130; 150; 170;
210; 250 va 300 pg.L lindane va 150; 250; 350
va 450 pg.L™ atrazine. Cac ndng do thir nghiém
va mau ddi chimg (mau khong bo sung hoa chat
BVTV) duoc lap lai 3 lan. Poc tinh cip tinh cta
héa chat BVTV dugc tinh bang ty 18 phdi
séng/chét nho soi kinh hién vi tai 24, 48, 72 h.

2.4. Xir Iy 56 liéu thong ké

Céc thi nghiém duoc lap lai ba 1an. TAt ca cac
s6 liéu duoc thong ké, tinh toan va v& bang phan
mém JMP Pro 13 véi ¥ nghia thong ké p < 0.05.
Udc tinh gia tri LCso tai thoi diém 24, 48, 72 va
96 h duoc tinh bang phuong phép Probit
(Finney, 1971) [23] va phan mém SPSS 20.
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Hinh 1. Bién dong ty 18 phoi ca4 Medaka tir vong sau 24 (A), 48 (B), 72 (C) va 96h (D) phoi nhidm v&i 0; 1.300;
1.500; 1.700; 1.900; 2.100 va 2.300 pg.L* hoa chat BVTV DDT.
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3. Két qua va thao ludn
3.1. Anh huéng ciia héa chat DDT

Doc tinh cua DDT dén phoi ca Medaka sau
24, 48, 72 va 96 h dugc thé hién ¢ Hinh 1. Két
qua cho thiy ty 18 tir vong cia phéi c tang tuyén
tinh voi ndng d6 DDT da phoi nhiém. Véi cac
néng dd phoi nhiém 0; 1.300; 1.500; 1.700;
1.900; 2.100 va 2.300 pg.Lty 1€ tir vong cua
phoi ca sau 24h lan luot 14 0; 11; 22; 28; 50; 61
va 78%; sau 48h 1a 0; 17; 28; 50; 67; 67 va 89%.
Khi thoi gian phoi nhiém ting 1én 72h thi gid tri
da tang tr 0; 28; 44; 61; 78; 78 dén 94%, va sau
96h ghi nhan két qua ting 1én dén 100% vdi cac
gia tri cu thé 1a 0; 44; 61; 83; 89; 94 va 100%
(p < 0,05). Hinh 2 thé hién két qua xac dinh gia
tri LCs ctia thi nghiém phoi nhiém phoi ca Medaka
v6i DDT sau 24, 48, 72 va 96h lan luot 1a 1702,4;
1539,3; 1351,4 va 1123,8 ug.L* (p<0,05).

Két qua nghién ctru cho thay, ty 1¢ tir vong
tang dan va gla tri LCso giam dan khi ting nong
do doc chét, gia tri ghi nhan 1an luot 1a 100% va
1123,8 ug.L'1 sau 96 h phoi nhiém. Ghi nhan nay
tuong tu voi cong bd trude ddy cuia nhom tac gia

1.00

N. X. Tong va cong sy (2020) [22] khi str dung
phoi ca Medaka dé danh gia doc tinh ciia cac
ddng phan DDTs. Hau hét phdi c4 Medaka déu
khong c6 kha ning sdng sét v6i dai ndng d6 o, p -
DDT tir 0,04; 0,08; 0,12; 0,16; 0,2; 0,24 dén 0,28
ug.Lt sau 24, 48, 72 va 96 h phoi nhiém. Gi4 tri
LCso sau 24, 48, 72 va 96 h giam dén lan luot 1a
0,1013; 0,0772; 0,0486 va 0,0359 ug.L! thap
hon nhiéu so véi nghién ctru hién tai [22]. Mt
sO nghién ciru khac ciing ghi nhan gia tri LCso
kha thdp nhu LCso cua o,p’- DDT trén cé s6c
(Oryzias curvinotus) sau 48h la 0,0406 pg.L*
[24] hay DDT trén cé chép (C. carpio), ca da tron
va ca Medaka 1an luot 1a 57; 2.000 va 450 pg. L™
[25] hoac trén ca Salmo gairdneri sau 96h phoi
nhiém 1a 8,7 pg.L™ [26]. Ngoai viéc giy tir vong
va anh hudng dén sy phat trién cua sinh vét & giai
doan sém, hoa chit DDT con c¢6 thé tich liy
trong cac mdé hoac bao quan lam thay doi tac
dung cua estrogen [27], gdy gdy quai thai ¢ ca
ngua van sau 48 va 96 h phoi nhiém [9], gay co
giat, tang di tat, giam ty 1¢ song sot trong nhom
phoi nhiém lidu cao & phdi c4 ngua van [28] va
tac dong dén nhip tim phoi ca [24].
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Hinh 2. D) thi twong quan giita lidu phan tmg v&i ndng do doc chét va ty 18 tir vong sau 24, 48, 72
va 96 h phoi nhiém véi DDT.
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Anh huéng cta hoa chat Endosulfan tuong
tu nhu hoa chat DDT. Hinh 3 thé hién két qua
danh gia doc tinh cia endosulfan dén phoi ca
Medaka sau 24, 48, 72 va 96h. Két qua cho thay
ty 1¢ tir vong ting khi thoi gian phoi nhiém ting.
Tuy nhién, ty 1€ nay & cac khoang thoi gian phoi
nhiém kha thap. Sau 24h gia tri cao nhét ghi nhan
1a 44% va tang dan 1én 52% (¢ 48 h), 60% (¢
72h) va tai 96h chi dat 85%. Ty 1€ t& vong cua
phoi ca Medaka sau khi phoi nhiém véi cac nong

do 0; 0,01; 0,1; 1 va 10 pg.L™* sau 24h d3a ghi
nhan gia tri 1an luot 13 0; 4; 13; 27 va 44%. Khi
thoi gian kéo dai dén 48h thi ty 18 tir vong bat
dau tang 1én 1a 0; 13; 21; 35 va 52% va sau 72h
120; 15; 27; 38 va 60%. Khi ting 1én dén 96h da
ghi nhan ty 1 cao nhat voi cac gia tri 1an luot 1a
0; 19; 29; 48 va 85% (p < 0,05). Gié trj LCso tinh
toan dugc tai 24, 48, 72 va 96h di giam dan, lan
lugt1a 5,9; 4; 1va 0,6 ug.L* (p < 0,05) (Hinh 4).
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Hinh 3. Bién dong ty 1& phoi c4 Medaka tir vong sau 24 gA), 48 (B), 72 (C) va 96h (D) phoi nhiém
v6i 0; 0,01; 0,1; 1 va 10 pg.L hoa chat BVTV endosulfan.
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Trong nghién cuou nay, doc tinh cua
endosulfan ddi v6i phoi Medaka thap hon nhiéu
so voi ghi nhan ciia Moon va cong su trén phodi
c4 ngua van D. rerio véi gia tri LCso > 1.200
pg.L?t [29], va nghién ctru Chow va cong su la
240 pg.L? [30]. Endosulfan gy ra nhitng anh
huong nghiém trong d6i véi phoi ca, gy anh
huoéng den sic t0, nhip tim, gdy phu né, bién
dang cot song va lam tir vong sau khi phoi nhiém
[31, 32]. Ngoai ra, mot sb nghién ctru khéc ciing
ghi nhan anh hudng cap tinh ciia endosulfan dén
sinh trudng va phat trién ctia mot sé nhom sinh
vat khac nhu phoi coc Nam My (Rhinella

arenarum) [33], 4u tring loai ludng cu (Rana
boylii) [34], 4u trung ca Cichlasoma dimerus
[35]. Céc nghién ctru nay déu cho thay tac dong
déng ké dén quan thé sinh vat khi tiép xtc véi
nong do endosulfan tuong ty trong ty nhién, anh
hudng manh mé dén cac thong s huyét hoc, sinh
héa va md bénh hoc cta sinh vat khi nhiém doc
cap tinh [36]. Gia tri LCso trong nghién ctru hién
tai va cac nghién ctru gin day cho thay ty e ta
vong cua cac loai c6 lién quan dén sy gia tang
nong d6 endosulfan va thoi gian phoi nhiém véi
ddc chét cua sinh vat.
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va 96h phoi nhiém v&i Endosulfan.
3.3. Lindane 5,5,29,43,48, 71, 62,95%; 0, 5, 14, 33, 43, 57,

Hinh 5 thé hién két qua danh gia doc tinh cua
lindane 1én phoi Medaka cho thay, sau khi phoi
nhiém voi cac nf‘mg do tur 0; 80; 110; 130; 150;
170; 210; 250 va 300 pg.L™ thi ty I€ tr vong cao
nhat tai 24, 48, 72 va 96h cao hon so v6i DDT
va endosulfan. Tai 24 h ty 18 tr vong cao nhat
ghi nhan 1a 95% va duy tri ty 1€ nay & 48 va 72h
tiép theo. Ty 1¢ tir vong da 1én t6i 100% sau 96h
phoi nhidm. Ty 18 tir vong & cac ndng d6 hoa chat
phoi nhidm sau 24, 48, 72 va 96h lan luot 1a: 0,

81, 62, 95%; 0, 14, 14, 38, 43, 67, 90, 71, 95%
va 0, 19, 29, 52, 48, 76, 95, 86, 100%. S6 luong
phoi chét tang dan theo nong d6 phoi nhiém, tuy
nhién tai ndng d6 250 pg.L 1 & tit ca cac khoang
thoi gian phoi nhidm ty 18 tir vong lai giam. Két
qué nay cho thay cac diéu kién thir nghiém nhur
nhiét d§ phong thi nghiém, hoa chét, tinh trang
phoi, moi trudng nudi ciy, kha ning phan tng
ctia co thé sinh vat voi doc chit,... di tac dong
dén kha niang séng sot ctia phoi ca [22, 24].
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Hinh 5. Bién dong ty 18 phoi ca4 Medaka tir vong sau 24 (A), 48 (B), 72 (C) va 96h (D) phoi nhiém
voi 0; 80; 110; 130; 150; 170; 210; 250 va 300 pg.L™* hoa chat BVTYV lindane.

Két qua tinh toan LCso sau 24, 48, 72 va
96h ghi nhan sy khac biét c6 ¥ nghia thong ké (p
< 0.05) gitta cac ndng d6 phoi nhiém véi phoi
medaka. Cac gia tri LCsp tinh toan thu duoc lan
lwot 1a 146,1; 138,7; 147,5 va 116,2 pg.L* (Hinh
6) phu hop v6i két qua xac dinh ty 16 tir vong ctia

phoi ca. Ghi nhan trong nghién ctru nay tuong tu
v6i mot sb cong trinh da cong bd trude day [25,
37, 38]. Sau 96h phoi nhiém LC50 ghi nhén gia
trila 116,2 pg.L ™t tuong ty véi két qua xac dinh trén
c4 Medaka ctia Qu va cs (2011) la 120 pg.L* [25]
hay trén ca Solea senegalensis 1a 160 pg.L*[37].
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Lindane ciing dugc bao cao gay ra nhiing bién
dang phan dau ddi véi sy phat trién cia phoi ca
ngya van [38]. Cac dong phan lap thé ctia HCH
pho bién nhat dugc tim thay trong méi truong
gom alpha, beta va gamma-HCH. Trong khéng
khi, cac dong phan ctia HCH c6 thé ton tai & dang
hoi hodc gén v6i cac hat nhoé nhu dit va bui va

phu thudc rat nhiéu vao diéu kién méi truong
[39]. Trong d6, y-HCH hay lindane rat doc doi
vo1 sinh vt dudi nudc va kha doc hai voi cac
loai chim va dong vat ¢6 va sau phoi nhidm cip
tinh. Vi thé, viéc sir dung lindane trong moi
truong can phai duoc xem xét mot cach cin trong
tai cic co sO san Xuat.
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o
_}: .
S ®  Phoi chét 24h
S 050 - O Phdi chét 48h
3 v Phoi chét 72h
= & Phoi chét 96h
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------- Can dudi, khoang tin cay 95%
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Nong d (ng L")
Hinh 6. D4 thi twong quan giita liéu phan (g véi ndng d6 doc chét va ty 18 tir vong sau 24, 48, 72
va 96 h phoi nhiém véi Lindane.
3.4. Atrazine cac song ho gy nguy hiém cho hé sinh thai [40].

Atrazine thuéc nhom chloro-triazine 1a mot
loai thudc diét c6 kho tan trong ty nhién.
Atrazine dé phan ung, dé chay, dé bi ro ri va rira
troi ra bén ngoai moi truong, dic biét 1a trong
nhitng tran mua 16n [40]. Thoi gian ban huy cia
atrazine trong dat dao dong tir 60 dén 150 ngay.
Tuy nhién, khi diéu kién ton tai thay doi tir hiéu
khi sang ky khi, toc do thoai hoa cham lai dang
ké (thoi gian ban hay khoang 660 ngay trong dat
sét tram tich & yém khi). Thoi gian ban huy trong
hé chira c6 thé 1a 1 dén 2 nam. Sy cham lai Vé
toc do phan huy nay gdy ra nhing hau qua rat
16n, din dén sy ton luu cla atrazine trong moi
truong [40]. Mot s6 dir ligu thyc nghiém va thyc
dia hién truong da chi ra rang atrazine va sy thoai
hoéa cta nd ton tai trong mot s6 loai dat va trong

Trong nghién clru nay cho thdy khi phoi nhiém
v6i cac ndng do atrazine tir 0; 150; 250; 350 dén
450 pg. Lt sau 24, 48, 72 va 96 h cho thay ty 18
tr vong kha cao, phan trim phoi chét ting dan
theo thoi gian phoi nhidm véi gia tri 1an luot 1a
94, 98, 99 va 99% (Hinh 7). Gia tri nay tuong tu
v6i ghi nhin & hoa chat DDT va cao hon
endosulfan ciing nhu lindane. Sau 24, 48, 72 va
96h phoi nhiém ty 18 tir vong ghi nhan & cac dai
néng d6 tuong ung 1a 0, 27, 74, 92, 94%; 0, 28,
87, 94, 98%; 0, 30, 89, 95, 99% va 0, 42, 89, 96,
99% (p < 0,05) (Hinh 7). Tuong tu, két qua tinh
toan gia tri LCso clia atrazine dén phoi c4 Medaka
cho thay sau 24, 48, 72 va 96h phoi nhiém ciing
giam dan va c6 gia tri lan luot 1a 190,4; 169,8;
166,5 va 165,2 pg.L'* (Hinh 8).



T.T.T. Huong et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 38, No. 2 (2022) 80-93

89

A B
8 8
a a a a
a
6 1 6 1
a
\% %
3 4 3 j
2 24
2 1 b 2 b
t% c
0 : : ‘ ‘ T 0 T : ‘ : ‘
0 150 250 350 450 0 150 250 350 450
Noéng do (ug L™) s Trung binh Nong do (ng L™)
C D
8 8
a a a a
a a
6 1 6 1
<D D
5 5
S 4 =
= 3 4
= = b
» S
b
21 2
C C
0 \ w w ‘ ‘ 0 T , , ' ‘
0 150 250 350 450 0 150 250 350 450
Noéng do (ug L™)

Néng do (ng L)

Hinh 7. Bién dong ty 1& phoi c4 Medaka tir vong sau 24 (A), 48 (B), 72 (C) va 96h (D) phoi nhiém véi 0; 150;
250; 350 va 450 pg.Lt hoa chat BVTV atrazine.

Két qua danh gia doc tinh cta atrazine dén
sinh trudng ciia mot s6 sinh vat thuy sinh da ghi
nhan gia tri LCsp cao hon nghién ctru nay [25,
41, 42]. Sau 48 h phoi nhiém vé6i atrazine, ba loai
ca la cé chép C. carpio, ca da tron va ca Medaka
da tinh toan duge LCso lan lugt 2 41.000; 8.000
va 10.000 pg.L™! [25] hay sinh vét phu du tang
day H. azteca la LCso > 10.000 pg.L™ [41] hodc
vi gidp x&c Daphnia magna thi LCsy xac dinh
dugc co gid tri 16én t6i 50,41 mg.L1 [42]. Mot s6

tac gia ciing ghi nhan atrazine con tac dong dén
kha nang sinh san cia ca [43, 44]. Nghién clru
tuong tu ciing chi ra rang phdi ci medaka Nhat
Ban (Oryzias latipes) phoi nhiém véi atrazine s&
bi tac nghén tuan hoan, co giat dan dén tir vong
[45]. Bén canh d0, atrazine lam dong mau tring,
gdy cham phat trién, phu né, veo cot séng ddi vai
phoi ca ngua vian [46]. Nguoc lai, Solomon va
cong su lai bao cdo rang atrazine khdng c6 tac
dong dang ké nao dbi voi dong vat thuy sinh
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[47]. Két qua thir nghiém cta nhom hoa chét
OCPs va atrazine cho thay, gia tri LCso giam dan
chimg to strc dé khang cta ca giam khi ting thoi
gian phoi nhiém voi doc chat [22]. Su thay dbi
nay cho thiy khi kéo dai thoi gian phoi nhidm thi
hoa chit BVTV s& x4m nhap nhiéu hon vao co
thé va gy ra nhiing tac dong bét loi dén bao
quan, lam di dang phoi, suy giam tuan hoan thim
chi 1am suy tim khién c4 mat sirc song dan dén
tr vong [48]. V6i ciing mot loai thude BVTV
nhung tic dong dén cic loai khac nhau s& ghi
nhéan gia tri LCso 14 khac nhau. Vi vay duong
cong doc tinh thuong duogc sir dung dé danh gia
co ché tac dong cuia doc chit (hinh 2, 4, 6 va 8).
Dang va cs (2016) chi ra rang hoa chat BVTV ¢6
kha nang tich Iy lién tuc hay gian doan trong
mo hoic bao quan hay khong dugc biéu thi thong
qua hinh dang cua duong cong doc tinh [49].
Hon nita, khi xdm nhap vao bén trong co thé sinh
vat nhoém hoa chat BVTV nay c6 thé chuyén hoa
thanh cac dang dong phan nhu DDE, o,p'- DDT,
p.p -DDT... hoac (-endosunfan, B-endosunfan,
endosunfan sunlphat va y — HCH dé tich ty hon
trong mo va cac bao quan. Du & dang nao thi cac
ddng phan nay ciing rat doc va d& xam nhap vao

gan tao thanh cac khoi u, khi nong do hap thu dat
ngudng s€ lam t6n thuong ndo va hé than kinh -
yéu td (quan trong nhit 1am phoi c4 mat kha ning
sinh song [48]. Trong do, y-HCH hay lindane la
dong phan HCH rat doc gay ton thuong nghlem
trong dén hé thdng trung tim than kinh va noi
tiét & nguoi va dong vat [39]. Poc tinh cia hoa
chit BVTV con phu thudc vao trong lugng va
kich thudc ciia ca thé nghién ciru. Theo Peter
(1986) [50] thi nhitng sinh vat c6 kich thudc co
thé nho hon sé& bi tac dong nhiéu hon khi cing
phoi nhiém voi mot dai n6ng dd doc chét. Bén
canh d6, nhitng ca thé nho thuong c6 toe d6 hd
hip va qua trinh tudn hoan trao ddi chat cao lam
cho lugng hoa chét bao vé thue vat di vao co thé
nhanh hon nhiing cé thé 16n [50]. Nhu vay c6 thé
théy, cac dang ton tai va n6ng d6 hoa chét bao vé
thuc vat phoi nhiém c6 sy lién quan tuyén tinh
voi khd nidng sinh trudng cua sinh vat thua
nghiém. Do d6, khi sir dung hoa chét bao vé thuc
vat néi chung va bén nhém hoéa chit DDT,
endosulfan, lindane va atrazine noéi riéng can
dugc xem xét mot cach than trong nham han ché
anh huong dén qua trinh sinh truong va phat trién
cua céc sinh vt trong h¢ sinh thai thuy sinh.
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Hinh 8. Do thi twong quan giita liéu phan tmg véi ndng d6 doc chat va ty 1é tir vong sau 24, 48, 72 va
96h phoi nhiém véi Atrazine.
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4. Két luan

Nghién ctru nay da st dung phdi c4 Medaka
O. latipes d¢ danh gia anh huong doc cap tinh
ctia bén hoa chit BVTV la DDT, endosulfan,
lindane va atrazine br:ing viéc xdc dinh ty 1€ t
vong va gia tri LCsp sau 24, 48, 72 va 96h phoi
nhiém. Két qua chi ra rang endosulfan 1a hoa chat
¢6 doc tinh cao nhat trong bon nhom khéo sat,
giy doc chi véi ndong d6 < 1 ug. L™ (0,6 pg.LY).
Nghién ctru ghi nhan cac hoa chit BVTV gy ra
nhitng anh hudng nghiém trong dbi véi su sinh
truong va sdng sot ciia phoi ca, doc tinh cua cac
hoat chat giam dan tir endosulfan dén lindane,
atrazine va cudi cung 1a DDT vdi gid tri LCso 1an
lwot 12 0,6; 116,2; 165,2 va 1123,8 pg.L* sau 96
h phoi nhiém. Cac héa chit BVTV nay da trc ché
sinh trudng va gy chét phoi ca. Vi thé, can xem
xét mot cach can than khi st dung nhom hoa chét
BVTV nay trong c4c vung nude ty nhién nodi
riéng va h¢ sinh thai thiy sinh noi chung.
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