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ANH HUONG CUA SU DUNG PHOI TRON THUOC TRU SAU
HOAT CHAT CHLORPYRIFOS ETHYL
VA FENOBUCARB CHO LUA PEN ENZYME CHOLINESTERASE
O CA RO PONG ANABAS TESTUDINEUS (BLOCH, 1792)
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TOM TAT

Anh hwéng ciia hon hop Chlorpyrifos ethyl va Fenobucarb dén cholinesterase (ChE)
& cd R6 dong Anabas testudineus (Bloch, 1792) dwgc danh gia trong diéu kién ruéng lia.
Cd dwge nudi trong cdc long trén rugng roi cho néng dan phun thuéc theo liéu chi dan.
Két qua cho thdy nong dg Chlorpyrifos ethyl va Fenobucarb trong niede sau 1 gio phun lan
liwot 13 25,2pg/L va 272,7ug/L va gidgm nhanh sau 1 ngdy. ChE bj irc ché cao nhdt sau 1
ngay phun va phuc hoi hoan toan sau 7 ngay. Ti 1é tdi kich hoat ChE cao nhdt trong I
ngay sau khi phun. C6 thé sir dung ChE dé chin dodn cd bi nhiém déc véi Chlorpyrifos
ethyl va Fenobucarb.

Tir khéa: Anabas testudineus, Chlorpyrifos Ethyl, Fenobucarb, Cholinesterase, hon hop.

ABSTRACT
Effects of using mixture insecticide Chlorpyrifos ethyl and Fenobucarb for ricefield on
enzyme cholinesterase of Climbing perch fish Anabas testudineus (Bloch, 1792)

Effects of mixture Chlorpyrifos ethyl and Fenobucarb on cholinesterase (ChE) of
Climbing perch Anabas testudineus (Bloch, 1792) were assessed in rice-field condition.
The species was nurtured in cages on rice-field and then prayed a mixture insecticides as
indication dose. The result showed that water residues of Chlorpyrifos ethyl and
Fenobucarb after lhr praying is 25,2ug/L and 272,7ug/L respectively, and quickly
decreases after one day. ChE inhibition is highest at day one post-pray and completeli
recovered at day 7. ChE reactivation is highest at day one after exposure. ChE can be used
as biomarker for indicating of pesticide exposure in field condition, particularly for
Chlorpyrifos ethyl and Fenobucarb.

Keywords: Anabas testudineus, Chlorpyrifos Ethyl, Fenobucarb, Cholinesterase,
mixture.

1. Gioi thi¢u Do d6, ving nay dugc xem la noi San

Pong bang bong Cuu Long
(PBSCL) c6 dién tich chiém khoang 12%
dién tich ca nudc nhung hang nam doéng
gdp hon 50% tong san lugng lua quic gia.

" TS, Trwdng Pai hoc Can Tho
" ThS, Ban Tuyén gido Tinh ty Kién Giang
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XUt lua trong diém cua Viét Nam. Nam
2005, dién tich trong lua 1a 3826,3 nghin
hécta, dén nam 2011 ting 1én 40893
nghin ha [6]. Ning suét laa nim 2005 1a
50,4 ta/ha va da tang 1én 56,7 ta/ha vao
nim 2011 [7]. Qua d6 cho thdy, khong
nhitng dién tich trong lia ting ma ning
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suat laa cling ting theo thoi gian. Di doi
V6i ting dién tich va ning suit laa, thi
viéc str dung phan hoa hoc va thude bao
vé thuc vat (BVTV) trén déng rudng
ciing ngdy cang nhiéu. Nam 2010, thuc
BVTYV dugc st dung cho lua tir 5,6 — 5,8
lan/vy va hon 30% phun cao hon liéu chi
dan, trong d6 lan hitu co va carbamate
dugce st dung rat phd bién [2]. Khi sir
dung thudc, nguoi dan thuong tron nhidu
loai thudc lai nham mo rong pham vi
phong tri, tiét kiém thoi gian va nhan
cong [2]. Trong danh muc thuéc BVTV
dugc phép st dung ¢ Viét Nam nam
2012 ¢6 139 tén thudc thuong mai chia
hoat chat Chlorpyryfos ethyl va 31 tén
chira hoat chat fenobucarb [5]. Hoat chat
Chlorpyrifos ethyl chuyén tri cac loai sau
duc than, duc be va cudn 14; hoat chét
Fenobucarb chuyén tri rdy nau, bo xit.
Hai hoat chit nay déu co co ché gay hai
cho dong vit qua tc ché enzyme
cholinesterase (ChE) [8], day 1a loai
enzyme c6 chirc nang tham gia diéu hoa
sy dan truyén xung dong than kinh &
dong vat. Khi enzyme bi uc ché hon 70%
s& 1am da s sinh vat chét va 30% bi (e
ché duge dé nghi 1a ngudng téi da cho
phép [8]. Khi st dung thudc BVTV, chi
c6 khoang 50% bam trén cay trong, phan
con lai roi vao moi truong [1]. Do do,
viéc str dung thudéc BVTV c6 nhiéu nguy
co 1am nhi®m ban méi trudng va gy doc
cho sinh vit khac.

Ca RO ddong Anabas testudineus
(Bloch, 1792) 1a loai phan bé rong, dugc
phéat hién ¢ ao, hd, song, kénh rach va
ruong laa [3]. Do do, loai ca nay c6 nhiéu

nguy co bi anh huong do str dung thude
BVTV cho lua, trong d6 c6 hoat chat
Chlorpyrifos ethyl va Fenobucarb.
Nghién ctru ndy duogc trién khai nham
d4nh gia tac dong cua viéc su dung hon
hop hoat chat Chlorpyrifos ethyl va
Fenobucarb cho ruong lia dén enzyme
cholinesterase & ca Rd dong.
2. Phwong phap nghién ctru
2.1. Thei gian va dia diém nghién
Ciru

Nghién ctu duwgc trién khai tai
Khoa Mai truong va Tai nguyén Thién
nhién, Truong Pai hoc Can Tho va rudng
IUa cua cac ho nong dan tai x8 Tan Long,
huyén Phung Hiép, tinh Hau Giang tu
thang 9 nam 2011 dén thang 6 nam 2012,
2.2.  Khéch thé nghién ciru

Ca R6 ddng co trong luong tir 4 —
S5g dugc mua tai trai ca giéng & thi trin
Kinh Cung thudc huyén Phung Hiép, tinh
Hau Giang. C4 dugc nudi dudng khoang
2 tuan trong bé composite 600 lit bang
nudc may. Hang ngay c4 dugc cho an
bang thirc dn vién (40% dam) voi luong
khoang 3 - 5% khdi luong ca. Ca cling
kich c& va khoe manh duoc chon dé thi
nghiém.
2.3.  Hoa chdt

Thubc BVTV co6 tén thuong mai
Mondeo 60EC  chira hoat chét
Chlorpyrifos ethyl va Bascide 50EC vdi
hoat chit Fenobucarb dugc st dung dé
phun cho lda va nghién ciru anh hudng
ctia phun thudc dén ChE ¢ cd Ro dong
nudi trong ruéng.
2.4. B tri thi nghiém

Ba ruong lta ¢ ap Phung Son A, x4
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Tan Long, huyén Phung Hiép, tinh Hau
Giang dugc chon dé b tri thi nghiém.
Céc ruong déu c6 bd bao xung quanh dé
giit nuGe. Dién tich cta ba rudng lan luot
1a 4027 m? (ruong 1), 4027 m? (rudng 2)
va 972m? (ruéng 3). Rudng 1 va rugng 2
€O mot mat giap véi vuon cay an qua, 3
mat con lai tiép gidp voi ruong khac.
Riéng ruong 3 co6 1 mit tiép giap vuon
cdy an qua, 1 mit tiép gip voi b trdng
hoa mau (d& bo hoang), 2 mat con lai
gidp Vvoi cac ruong khac. Laa duge sa ¢
mat do khoang 20kg gidng/1000m® va
thoi gian sinh truong cua lua khoang 100
ngay. Thi nghiém duoc trién khai khi lta
d4 & 38 ngay tudi. Mdi ruong dit 03 10ng
nhya (38 x 53 x 26,5cm) theo duong
chéo cia rudng. Cac 1ong dugc dat trén
rupng mot ngay dé giam bot sy van duc
réi moi bat dau bé tri ca; mdi 1ong duoc
tha 22 ca. Sau 1 tudn bd tri, thude
Mondeo 60EC va Bascide 50EC duogc
phdi tron theo lidu chi din cao nhét
(Mondeo 60EC: 0,8L/ha va Bascide
50EC: 1,5L/ha) rdi phun cho Iua. Thudc
dugc dong bang cdc kém theo chai va chi
phun 1 lan trong sudt thoi gian thi
nghiém.

Mau nudc dugc thu & cac thoi
diém: trude khi tha ca, 1 gio, 1 ngdy sau
khi phun thudc. Nuée duge thu & nhiéu
diém quanh cic 1ong ro6i cho vao chai
thity tinh mau nau va giit trong thiing xop
c6 nuéc da, sau d6 mang vé phong thi
nghiém trong vong 2 gio sau khi thu. Tai
phong thi nghiém, mau duoc chuyén sang
béo quan & 4m 20°C trong 3 ngay. Sau do6
phan tich ndng d6 hoat chat Chlorpyrifos
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ethyl va Fenobucarb tai Trung tim Sic ki
- Thanh phé H6 Chi Minh. Mau ca dugc
thu ¢ thoi diém trudc khi phun thuée mot
ngay va sau 1, 3, 5, 7, 14 va 21 ngay ké
tir khi phun thudc dé phan tich ChE. Mdi
lan thu 6 ca trén mdi rudng (2 cd/long).
Nhiét do, pH, oxy hoa tan dugc do vao
lic 7 — 8 gio sang bang may do nhanh &
cac ngay thu mau ca.
25.  Phwong phdp phin tich miu

Ting mau ca duoc xir If va nghién
& ndng d6 20mg ndo/mL. Sau d6 chia
thanh 2 phan. (i) ldy 0,5ml mau nghién
cho vao eppendoft chira san 0,5ml dung
dich dém phosphate pH 7.4, (i) liy
0,5mL méu nghién cho vao eppendoft
khic d4 chua sin 0,5ml dung dich
0,6mM 2-PAM  (pyridine-2-aldoxime
methiodide) dé tai kich hoat ChE [10].
Cac mau déu dugc tron bang may
SIBATA (Nhat) va li tam & 4°C, tc do
2000 vong/phut, trong 20 phdt. Mau (i)
duoc u & 37°C (sir dung Waterbath,
Memmert, Dirc) trong 30 phut r6i méi li
tdm. Phan dung dich trong phia trén cua
mau sau khi li tim duoc 14y ra dé do ChE
bang may so mau & budc séong 412nm
trong 200 giay. [9]
2.6.  Phwong phdp xit li s6 ligu

Hoat tinh ChE dugc kiém tra phan
phdi chuén va tinh dong nhét vé phuong
sai trude khi phan tich phuong sai one-
way ANOVA va so sanh sai khac trung
binh giita cac thoi diém thu mau bang
phin mém SPSS 13.0. Sai khac co y
nghia thng ké duoc tinh khi p < 0,05.
3. Két qua va thao luin
3.3.1. Nhi¢r do, DO, pH va muc nudc
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trong thoi gian thi nghiém

Trung binh nhiét d6 trén cac ruong
trong thoi gian thi nghiém dao dong tur
27+0,2°C dén 28,4+0,3°C. Chénh léch
nhiét 4 gitra cac thoi diém do dat khong
qua 1,4°C.

Oxy hoa tan ¢ cac rudng trong thoi
gian thi nghiém rat thap, dao dong tir
0,7+0,1mg/L dén 1,9 + 0,2mg/L. C4 R0
dong 1a loai ¢6 co quan ho hap phu nén
c6 thé sdng duoc ¢ DO thép.

Gié tri pH nudc & cac rudng kha 6n
dinh trong thoi gian thi nghiém, dao dong
tir 6,5+0,05 dén 6,70,03.

Fenobucarb bi thuy phan trong ca
hai méi truong kiém va acid trong khi
Chlorpyrifos ethyl chi thuy phan manh
khi méi truong c6 tinh kiém [11]. Nhu
vay, voi nhi¢t d0 cao va moi truong
mang tinh acid nhe co thé s& lam
Fenobucarb trén ruong thi nghiém bi
phén huy nhanh hon so vgi Chlorpyrifos
ethyl.

Muc nudce trén cac ruong trong thoi
gian thi nghiém dao dong tir 23,25 + 1,44
dén 49,42 + 2.43cm. Thi nghiém duoc
trién khai trong vu Thu Pong nim 2012
nén muc nude kha cao. Nhitng bién dong
muc nude co thé anh huong dén ndng do
hoat chit Chlorpyrifos ethyl va
Fenobucarb sau khi phun & cac rudng thi
nghié¢m.

3.3.2. Nong d¢ Chlorpyrifos ethyl va
Fenobucarb trén rudng thi nghiém sau
khi phun

O thoi diém trude khi phun thube,

Chlorpyrifos ethyl va Fenobucarb ¢ tat
ca cac ruong déu dudi ngudng phat
hién. Sau khi phun thudc 1 gio déu phat
hién ca hai hoat chat ndy trén cac
ruong, ndng d6 Chlorpyrifos ethyl dao
dong tr 0,2 — 25,2pug/L, trung binh
9,1ug/L. Nong d6 Fenobucarb dao dong
tr 10,5 - 272,7ug/L, trung binh
98,8ug/L (bang 1). Sau 1 ngay phun
thudc noéng do cac hoat chat déu giam
di rit nhiéu; Chlorpyrifos ethyl do dugc
trong khoang 0,3 0,7 ug/L va
Fenobucarb tur 3,3 — 68,8ug/L.

Hoat chét Fenobucarb va
Chlorpyrifos ethyl c6 hé s6 Ky lan luot 1a
1,1439 va 20.500, hé sb nay cang l6n thi
hoa chat co khuynh huéng bam vao vat
chat hitu co hay bun day [11]. Do hé sb
Koc cua Chlorpyrifos ethyl 16n hon
Fenobucarb nén sau khi phun thudc thi
Chlorpyrifos ethyl s¢ c6 khuynh hudng
bam vao dat 1am giam nhanh ndng do
trong nudc. Liéu chi dn ciia Fenobucarb
cling cao hon Chlorpyrifos ethyl nén
nong do Fenobucarb sau khi phun cao
hon Chlorpyrifos ethyl. Ngoai ra, qua
trinh ph&n hay sinh hoc cling ¢6 vai tro
quan trong trong viéc lam giam ndng do
hai hoat chét nay. Mat do lua, d6 sau muyc
nuéc trén rudng khong dong déu co thé
do nong dan phun khéng déu tay nén
nong d6 thudc trong nudc trén rudng co
su chénh léch kha 16n giita cac mau.
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Bing 1. Nong dé hoat chdt trén Cac rugng thi nghiém

Trudc khi phun . R
Sau 1 gio (ug/L Sau 1 nga /L
Gia tri (Uug/L) gio (ug/L) gay (ug/L)
Chlor Feno Chlor Feno Chlor Feno
Trung <dl <dl 9.1 98,8 0.4 26,4
binh
Thap - - 0,2 105 0,3 33
nhat
Cao nhét <l <l 25,2 2727 0,7 68,8

Ghi cha: Chlor = Chlorpyrifos ethyl; Feno = Fenobucarb; <dl = detection limit =
ngudong phat hién (0,1ug/L voi Fenobucarb va 0,03 ug/L véi Chlorpyrifos ethyl)

3.3.3. Anh huong cia phun hén hop
thuéc BVTV Bascide 50EC va Mondeo
60EC lén enzyme ChE ¢ cd Ré dong
Tru6e khi phun thude, trung binh
hoat tinh ChE cua c4 R6 ¢ cac rudng thi
nghiém la 10,6+0,68uM/g/phut (trung
binh#sai s6 chuan). Sau khi phun 1 ngay
thi hoat tinh ChE cuta ca ¢ cac rudng thi
nghiém giam con 2,2+0,19uM/g/phat
(p<0,05). O ngay thir 3 sau khi phun
thubc, hoat tinh ChE cua ca thi nghiém

da tang tro lai (7,55+0,38uM/g/phut)
nhung van con thap hon trudc khi phun
(p<0,05). Hoat tinh ChE duy tri & muc
7,1+0,57uM/g/phut ¢ ngay thir 5 sau khi
phun; sau d6 ChE tiép tuc phuc hoi
nhung chwa 6n dinh va di & ngay thi 14
d4 khong con sai khac c6 y nghia théng
ké (p>0,05) so véi trude khi phun sau do
lai giam & lan do sau cung (p<0,05, hinh
1).

ChE (uM/g/phit)
(=}

—&— ChE
—O— ChE+2PAM

T T T
10 15 20 25

Thai gian sau phun thuée (ngay)

Hinh 1. Dién bién hoat tinh ChE khi tiép xiic véi hon hop thuéc Bascide S0EC va
Mondeo 60EC trén rugng theo thoi gian. ChE ¢ cdc thoi gian co theo sau cung chir cdi thi
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khéc biét khong cé y nghia thong k& (p>0,05). Ddu * chi khdc biét ¢6 ¥ nghia thong ké

(p<0,05) so voi khong c6 2PAM.

Khi & mdu véi 2-PAM, ChE cd
giam so v&i khong i ¢ 1an do dau tién
(10,65+0,68 uM/g/phat con
10,4+0,46uM/g/phtt) nhung khong khac
biét (p>0,05). O thoi diém 1 ngdy sau khi
phun, trung binh hoat tinh ChE duogc tai
kich hoat véi 2-PAM la 7,01£0,51 va
bang khoang 3,3 1an so v6i ChE & truong
hop khong c6 2-PAM. Ti 1€ tai kich hoat
giam dan theo thoi gian va ké tir ngay thir
7 tro di ChE khi u véi 2-PAM khdng con
khac biét so voi khong u voi 2-PAM du
gia tri ChE van thap hon trudc khi phun
thudc (hinh 1). C6 thé noéi, ké tir ngdy thir
7 tr& vé sau khong con tai kich hoat ChE
dugc. Nhu vay sau 1 ngay phun la thoi
diém c0 ti I¢ tai kich hoat véi 2-PAM cao
nhét trong sudt thoi gian thi nghiém.

Sau 1 ngay phun ChE d4 bi trc ché
78,9% nhung & ngay tht 3 ti 18 e ché chi
con 29%. Theo Aprea et al [8] thi da sb
thiy sinh vét s& chét khi ChE bi tc ché
hon 70% nhung ciing c6 mot & trudng
hop ChE bi trc ché rét cao. Két qua trong
nghién ctru nay ciing khong phat hién ca
R6 dong chét. Qua d6 cho thiy, cd RO
dong ciing thudc nhém co kha ning song
s6t cao di ChE bi trc ché cao. Theo Aprea
et al [8] thi khi ChE d& phuc hdi hon 70%
s€ an toan cho sinh vat. Nhu vay du ChE
bi trc ché kha cao sau 1 ngay phun nhung
dén ngay thir 3 sau khi phun d4 phuc hoi
dén ngudng an toan cho sy sdng con.

Khi phun hoat chit Diazinon cho
la, ChE & ca R6 dong [4] van con thap
hon ddi chung sau 21 ngdy phun. Trong
nghién ciru ndy ChE ¢ ¢4 R dong phuc
hdi kha nhanh so véi trudng hop tiép xtc

v6i Diazinon; muc nudc cao va dao dong
I6n trong thoi gian thi nghiém c6 thé 1a
mot trong nhimg nguyén nhan lam ChE ¢
ca R6 dong trong nghién ciru ndy phuc
hoi nhanh.

Mic du ChE d4 phuc hoéi hon 70%
sau 3 ngay nhung dén ngdy thtr 21 vén
thap hon trudc khi phun. Sy trc ché ChE
kéo dai co thé do hién twong 130 hoéa
enzyme. Truong hop nay xay ra khi mot
nhom CH; cua enzyme ChE bi tach ra
trong khi ChE dang bi trc ché nén ChE
khéng thé phuc hoi hoan toan [12].
Truong hop nay thuong xdy ra khi ChE bi
{rc ché voi lan hitu co. Cong et al [10] d4
cho thay hién tuong nay xay ra khi ca Loc
ddng phoi nhiém vé6i phun Diazinon trén
ruong lua. Trong nghién ciru nay ChE ¢
ngay tha 7 van con sai khac so voi trude
khi phun nhung khi o mau vé6i 2-PAM van
khong lam tang ChE. Dy la dau hiéu 140
hoa enzyme d4 timg thy xay ra & ca [10].
Ap dung ki thuat tai kich hoat ChE rat co
loi trong chan doan ca bi phoi nhiém véi
thubc bao vé thuc vat khi khong c6 miu
d6i ching. Tuy nhién, khi ¢ hién tuong
l40 hoa ChE xay ra thi s& 1am han ché ki
thuat nay. Trong nghién cru nay ap dung
ki thuat tai kich hoat ChE chi c6 thé két
luan cé bi phoi nhiém thudc trong vong 7
ngay sau khi phun thuéc.

4, Két luan va kién nghi
4.1. Kétlugn

Nong d6 hoat chat Chlorpyrifos
ethyl va Fenobucarb trong nudc trén
ruong giam nhanh sau mot ngady phun
hén hop thudc Bascide 50EC va Mondeo
60EC.
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Enzyme ChE & c4 Ro dong bi trc
ché cao nhat & thoi diém mot ngdy sau
khi phun hén hop thube, sau d6 phuc hdi
dan nhung dén 21 ngdy sau khi phun
thudc van con thap hon trudc khi sir dung
thuéc.

Ap dung Ki thuat tai kich hoat ChE
bang 2-PAM c6 thé xic dinh ca da tiép
xtc thudc trong khoang 7 ngay ma khdng

méu ca dé c6 co so giai thich r® hon vé
tac dong cta phun thudc dén hoat tinh
enzyme cholinesterase.

C6 thé sir dung enzyme
cholinesterase ¢ ca R dong dé 1am chi
dau sinh hoc trong danh déu sy nhiém
doc thudc BVTV géc lan hiru co va
carbamate dén ca R6 dong.

can mau doi chung.

4.2.

Kién nghi
Can kiém tra nong do thuéc BVTV

trong nudc trén ruong sau mdi lan thu
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