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KHA NANG SU DUNG CHOLINESTERASE TRONG THIT
CA RO (ANABAS TESTUDINEUS) PE PANH DAU ANH
HUONG PHUN THUOC DIAZAN 60 EC TREN RUQONG

LUA O QUAN BINH THUY, THANH PHO CAN THO

Nguyén Vin Céng* va Ngé Té Linh*
ABSTARCT

Sensitivity of cholinesterase (ChE) of Climbing perch to insecticide diazinon and it’s
recovery in clean water have been assessed in laboratory. ChE was not only very
sensitive to diazinon, it was also long time inhibited. It is indicated that ChE in the
species can be potentially used as biomarker of pesticide exposure and effects. This study
was carried out on 4 ricefields in Can Tho City to assess the possibility of using muscle
ChE in the species as biomarker of exposure and effects of Diazan 60EC application.
Results showed that diazinon concentration after 1 hour application varied between 8 and
711ug/L and were below detection limit (0,3ug/L) within 5 days in the ricefields. These
applications caused muscle ChE inhibition between 29% and 85%. ChE inhibition was
found of dose dependent. Recovery was found after 7 days application. The inhibition
remained between 22% and 60% after 2-week application. Negative effects from Diazan
60EC application on ChE may be one of causes of reduction Climbing perch production
in the Mekong delta. Muscle ChE in this species can be used as biomarker for diazinon
contamination monitoring and it’s effects on Climbing perch.
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Title: The possibility of using muscle cholinesterase in Climbing perch (Anabas
testudineus) as biomarker of effects of Diazan 60EC application on ricefileds at Binh
Thuy district, Can Tho city

TOM TAT

Nhay cam ciia enzyme cholinesterase (ChE) & cd ré dong véi thuoc sau diazinon va kha
nang phuc héi sau khi cho ra mede sach da dwoc danh gid trong diéu kién phong thi
nghi¢m. ChE khong nhirng rat nhay cam véi diazinon ma con bi vkc ché lau dai. Qua dé
cho thdy ChE & cé ré c6 kha ning dwoc sir dung nhu chi ddu sinh hoc dé danh gid anh
hwong cua sw dung thuée. Nghién ciru nay dwoc trién khai trén 4 rugng lia o Thanh Phé
Can Tho nham déanh gia kha nang sir dung ChE trong thit cd ro dé danh ddu anh hwong
ciia phun Diazan 60EC dén cd. Két qua cho thdy nong dé diazinon trong nwdc & ruong
sau 1 gio phun dao dong tir 8 dén 711ug/L va giam dwéi nguéng phat hién (0,3ug/L)
trong 5 ngay sau khi phun. Cdc nong dé diazinon nay da lam ikc ché ChE trong thit cd ré
tir 29% dén 85%. Ty 1é irc ché ChE tang theo s gia ting nong do diazinon. Sau 7 ngay
ChE méi ¢6 khuynh hiéng phuc hoi nhung van con bi ke ché tir 22 dén 60% sau 2 tudn
phun thuée. Tdc hai ldu dai cia phun Diazan 60EC c6 thé la mét trong nhitng nguyén
nhdn lam suy giam san heong cd ro dong ngodi tw nhién. C6 thé sir dung ChE trong thit
cd ré dé quan trdc nwée nhiém ban do phun Diazan va dnh hwéng ciia né dén ca ré.

Tir khoa: Anabas testudineus, cholinesterase, Diazan, danh déu sinh hoc, rugng lua

1B mén Khoa hoc Mdi truong, Khoa Mai truong va Tai nguyén Thién nhién, Truong Dai hoc Can Tho
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1 GIOI THIEU

Thubec BVTV chira hoat chit Diazinon 13 mot trong nhiing loai thuéc BVTV duge
st dung pho bién trén lta (Huan et al., 1999). Hién nay n6 ton tai nhiéu tén thuong
mai v&i nhiéu ty 1& phéi tron diazinon khac nhau (www.pdd.gov.vn). Hoat chat nay
bén viing trong mdi trudng trung tinh, mdi trudng thuodng gip trén rudng lua
(Tomlin, 1994) gay chét dong vat qua tc ché cholinesterase (Tomlin, 1994).
Cholinesterase (ChE) 14 enzyme c6 chirc ning diéu hoa hoat déng binh thudng cia
hé than kinh (Peakall, 1992). ChE bao gdm acetylcholinesterase (AChE) va
butyrylcholinesterase (Key and Fulton, 2002). AChE bj trc ché c6 lién quan dén
strc khoe cua sinh vat (Fulton et al., 2001). N6 c6 trong nhiéu loai mé nhung tap
trung nhiéu nhat trong nio (Peakall, 1992).

Ca r6 dong (Anabas testudineus) co gia tri thuong pham cao, dang 13 ddi tuong
dugc chon nudi thim canh quan trong ¢ dong bang song Ciu Long (DBSCL).
Trong ty nhién, ca phan bd & cac thily vuc nudc ngot nhu ao, ho, kénh, rach va
rudng laa (Truong Thi Khoa va Tran Thi Thanh Huong, 1993). Do d6, loai c4 nay
khong thé tranh khoi nhitng anh huong do sit dung hoa chat BVTV trén dong
rudng. Nong do diazinon gdy chét 50% ca ro ¢ giéng sau 96 gid (LC50-96h) 14
6,55mg/L (Radman et al., 2002); cac tac gia nay ciing cho thiy anh hudéng bat loi
ctia diazinon & ndng do thap hon LC50-96h 1én té bao gan va than cta ca ro. Mic
d6 nhay ciia ctia ChE & c4 ro dong véi diazinon va kha niang phuc hoéi di duoc
danh gia trong diéu kién phong thi nghiém (Nguyén Van Cong et al., 2008; Ng()
To Linh va Nguyén Vin Cong, 2009). Cac két qua nay cho thy ChE & cé ro dong
rat nhay cam véi hoat chat diazinon va sau khi tiép xuc khoang 30 ngay ChE van
con bi e ché. Nhitng phat hién nay cho ChE & ca 16 ¢ thé duoc st dung nhu chi
déu sinh hoc dé danh gia anh hudng cia nhiém ban thuéc BVTV lan hitu co dén
c4. Van dé quan trong 13 can phai thir nghiém trén thyc té rudng lta dé co danh gia
cu thé.

Nghién ciru nay duoc dat ra nham danh gia kha ning sir dung ChE trong thit c4 1o
déng dé 1am chi dau sinh hoc chi anh huong cua phun Diazan 60EC trén rudng.
Két qua 1a bang ching 1am co s¢ cho khuyén cdo sir dung hop ly nong dugc trong

nong nghiép va dé nghi phuong phap méi ap dung dé quan trac moi truong nhiém
ban thuéc BVTV.

2 VAT LIEU VA PHUONG PHAP

2.1 Pia diém nghién ciru

Nghién ctru duge trién khai trén rudng lia ¢ xa@ Long Hoa - Quén Binh Thuy -
Thanh Pho Can Tho. So liéu du’cyc‘phén tich tai Phong thi nghiém B§ mon Khoa
hoc Méi truong, Truong Pai hoc Can Tho.

2.2 Héa Chit

Thudc BVTV Diazan 60EC chira 60% trong lugng hoat chét diazinon [6-meghyl-2-
(1- methylethyl)-4-pyrimidinyl] ester va 40% chat phu gia dugc st dung dé nong
dan phun cho rudng lua thi nghiém.
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Hoa chat Na,HPO4.2H,0 (Merck) va NaH2PO4.2H,0 (Merck) ding pha dung dich
dém pH 7,4 va pH 8; 5,5 dithio-bis 2nitrobenzoic acid (DTNB, Sigma Aldrich,
buc) va acetylcholine iodide (Sigma Aldrich, Dirc) dung dé do ChE; aceton
(Trung Qudc) dung dé rira cdi nghién trude khi nghién mau tiép theo.

2.3 Sinh vat thi nghiém

Ca r6 dong (Anabas testudlneus) co glong duoc mua tir trai c4 gidng & thanh phd
Can Tho. Ca duoc thuin dudng trong bé composite 600L tai phong thi nghiém b
mon Khoa hoc Mai truong. Hang ngay cho ca an 2 lan (3-5% khdi lugng) bang
thirc 4n vién va thay nuée 1 1an.

2.4 Phuwong phap thi nghiém

Bbn rudng laa (R1, R2, R3 va R4) lu6n gitt dugc nudce tur 6¢cm trd 1€n thudc 4 nong
ho khac nhau & Xa Long Hoa - Quan Binh Thuy - Thanh ph Can Tho dugc chon
dé danh gia anh hudng cta phun Diazan 60EC trong thuc té dén ca ro6 dong. Mdi
rudng dit 3 16ng (0.8 x 0.8 x 0.5m) & cac diém khac nhau, mdi 10ng tha 30 ca rd
(3,8610,530) khoe manh. Ca duge cho an hang ngay (3% trong lugng) bang thirc
an thuong mai dang vién. Nong dan duoc cung cap thudc Diazan 60EC dé phun
theo thdi quen cua ho.

Sau mdt tuan bd tri ca trén rudng thi thu mau ca l1an dau tién dé c6 sb liéu ChE
truéc khi phun diazan 60EC. Sau d6 cung cap Diazan 60EC cho nong hd phun
theo thoi quen cua ho. Mau ca tiép tuc duoc thu vao ngay 1, 3,5, 7,9, 13, 15 sau
khi phun dé theo ddi dién bién hoat tinh ChE ciia ca sau khi phun Diazan 60EC
cho laa; mdi 10ng thu 2 ca. Miu nudc & tung rudng duoc thu trudge khi bd tri ca
Va0 rudng dé kiém tra nong do Diazinon trudc khi tha ca va 1 gio sau khi phun dé
biét nong d6 diazion ca tiép xtic va 1, 3, 5, 7 ngay sau khi phun dé theo ddi dién
bién noéng do diazinon trén rudng theo thodi gian. Diazinon duoc phan tich theo
phuong phap sic ky khi (Parfitt, 2000). Muc nudce, pH, DO, nhiét d6 dugc do 2
ngay/lan vao budi sang (7:00) va budi chiéu (14:00).

2.5 Phén tich ChE

Sau khi thu, ca dugc giét bang cach cho vao nudc da. Mot phan thit ¢ phia lung
ciia mdi ca duoc 13y ra can trong lugng bang can dién tir (Sartorius, Pirc) ¢ do
chinh xac 0,001g r0i cho vao timg eppendorf riéng biét di dat trén nudc da. Mo
thit duoc nghién riéng biét trong dung dich dém 0,1M phosphate pH 7,4 bang cbi
nghién thity tinh. Thé tich dung dich dém cho vao dam bdo nong do thit nghlen
< 30mg/mL. Sau khi tron déu bang may tron (MS2, IKA, Wilmington, My), lay
ImL dung dich cho vao eppendorf 16i ly tam & 4°C, tbc d6 2000 vong/phut trong
20 phut bang may ly tdm (Sigma, Dirc). Sau khi ly tdm, phan trong phia trén cta
mau ly tim duoc lay ra dé do ChE bang may so mau quang pho (U-2800, Hitachi,
Nhat) & budc song 412nm trong 200 gidy dya theo phuong phap Ellman et al.
(1961). Két qua s& dugc ghi nhan khi hé sé twong quan (r?) dat tir 0,9 trd 1én.

2.6 Xir Iy s6 liéu
S6 liu duoc kiém tra dang phan phdi chuan va QGng nhat phuong sai trudc khi
phan tich phuong sai (one - way ANOVA) va ki€ém dinh Duncan dé so sénh sai

167



Tap chi Khoa hoc 2010:16b 165-172 Truong Pai hoc Can Tho

khac ChE theo thoi gian thu mAu. Phan mém SPSS 10.0 duoc sir dung dé xir 1y
thong ké.

3 KET QUA VA THAO LUAN
3.1 KET QUA

3.1.1 Nhiét do, oxy hoa tan (DO), pH va nong dé diazinon trong nwéc & cdc rudng
trong thoi gian thi nghiém

Muc nudc trung binh do dugc trén mat ruong trong ngay la 16£9cm. pH nudc
trung binh dao dong tir 6,5+0,17 (budi sang) dén 6,7+0,19 (budi chiéu) cho ca bon
ruong. DO tang tir 2,3+0,82mg/L (budi sang) dén 6,1+2,15mg/L (budi chiéu).
Tuong ty, nhiét do ciing tang tir 26°C (7:00-8:00) dén 32°C (14:00-15:00). Trong
khi do, cac yéu td nhiét do, pH, DO trong bé bd tri & PCPTN dao dong rat it. pH
7,0-7,2; nhiét d 27,4°C-28,1°C; DO 7,4-7,5mg/L.

Bang 1: Két qua theo déi nong dd diazinon trén rudng trudc va sau khi phun

Miu Nong do diazinon (ug/L) trong nwdc

Truwéc phun 1 gio 1 ngay 3 ngay 5 ngay 7 ngay
R1 <DL 8,05 15 <DL <DL <DL
R2 <DL 177,7 12,47 <DL <DL <DL
R3 <DL 228,9 5 <DL <DL <DL
R4 <DL 711 41,13 2,27 <DL <DL

(DL=0,3ug/L, R1: rugng 1, R2: rugng 2, R3: ruéng 3, R4: ruong 4)

Trude khi phun thudc, néng do hoat chat diazinon & tat ca cac rudng déu dudi
ngudng phat hién (0,3pg/L). Sau 1 gid phun, mau nude thu & tt ca cac rudng déu
phat hién ton tai diazinon; nong do cao nhat & R4 (711pug/L) va thap nhat & R1
(8,05ug/L). Diazinon trong nudc giam nhanh theo thoi gian, da s dudi ngudng
phat hién ¢ ngay thtr 3 sau khi phun, trir R4 & ngay thir 5 sau khi phun (Bang 1).

3.1.2 Hoat tinh ChE & cd ré trén rudng trong sudt thoi gian thi nghiém

Trudce khi phun thudc, hoat tinh ChE trong thit & cac nghiém thtic trén rudng co
gia tri gan nhau (11,82 + 0,32 dén 14,13 + 0,96uM/g/phut) va sai khac khong cd ¥
nghia thong ké (p>0,05)). Sau mot ngay phun diazan 60EC, ChE cila ca & cac
rudng giam dang ké (Hinh 2) va con lai 1an luot & R1, R2, R3 va R4 1a 8,22+1,44,
4,41+0,97, 3,86+0,54 va 1,72+0,47uM/g/phtt; teong tng vdi 64, 34, 32 va 14% so
v6i 1an thu mau trude khi phun. ChE lién tuc gidm va co gia tri thap nhét vao ngay
thir 7 sau phun thuéc. Sau 7 ngdy, ChE c6 chiéu hudng ting try lai nhung khong
nhiéu va van sai khac c6 ¥ nghia thong ké so véi 1an thu mau dau tién. Hoat tinh
enzyme vao ngdy 13 sau phun Diazan 60EC & R1, R2, R3 va R4 c6 gia tri lan luot
la 9,10+0,84, 6,67+0,53, 6,36+0,68, va 4,66+0,60uM/g/phat hay 70, 47, 54 va
37% so voi lan thu miu dau tién. Sau 13 ngay, nguoi dan phun thudc dot hai nén
ChE tiép tuc giam. Nhu vay dén thoi diém két thuc thi nghiém ChE chua phuc hdi
hoan toan va van con sai khic ¢ y nghia théng ké so vai ddi chimg (p<0,05).
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Hinh 1: Hoat tinh ChE & ca ro (TB£SE, n=6) trwéc va sau khi phun diazinon trén rugng va
doi chirng trong phong
86 lidu & cdc thoi diém thu mdu c6 cing it nhat mot chiv cdi thi sai khdc khéng c6 y nghia théng ké (p>0,05, Duncan
test). R1: Ruong 1, R2: Rudong 2, R3: Ruong 3, R4: Ruong 4
3.2 THAO LUAN

Diazinon duoc phat hién trong mau nudc & tit ca cac rudng tir 1 gio dén 3 ngay
sau phun. Sy khac nhau vé d6 diazinon giira 4 rudng sau 1 gio phun c6 thé do sy
khac nhau vé liéu lugng pha va cach phun thudc ctua nong dan. Sy khac nhau vé ty
1& che phu cling anh hudng dén ty 18 thube roi xuéng nudc. Ngoai ra, muc nudc
trén rudng khac nhau ciing lam khac nhau vé nong do giira bon rudng nay. Toc do
giam nong do diazinon khac nhau gitra cac rung (Bang 1). Giddings et al. (1996)
cho thay néng do diazinon trong nudc ting sau khi phun va dat cao nhét & ngay
thir 2; Céc tac gia wéc luong thoi gian ban hity ciia diazinon trén rudng tir 7 dén 13
ngdy. Diazinon giam nhanh trong nghién ciru nay c6 thé do mot vai nguyén nhan
sau. Diazinon it tan trong nudc, c6 hé s6 Kow cao (Tomlin, 1994) nén sau khi phun
n6 s& két hop véi vat chat lo limg roi ling xudéng nén day. Mat khac, muc nudc
dao dong trén rudng (tir 6cm dén 27cm) ciing 1am thay d6i ndng d6 diazinon trén
ruong. Nong do diazinon giam nhanh & rudng lua co6 thé do su hién dién cua loai vi
khuan c6 kha ning phan hiy diazinon. Sethunathan and Pathak (1972) phat hién
nhitng rudng lua timg phun diazinon s& xuat hién dong vi khuan c6 kha nang phan
huay loai hoat chat ndy nhanh hon nhing rudng it sir dung diazinon. Diazinon duoc
ban rat phd bién & PBSCL voéi cac tén nhu BASUDIN, DIAZAN va né 13 mot
trong nhitng loai thuéc BVTV dugc sir dung phd bién trong canh tac lta (Heong et
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al., 1998; Huan et al., 1999). Sy giam nhanh diazinon trén cac rudng nghién ctru
rat c6 thé do ruong da ting phun diazinon trong canh tac.

Nong d6 diazinon trong nudc & cac rudng khac nhau dan dén ChE & cé 16 bd tri
trén rudng cung khac nhau. Sau khi phun thudc dugc 1 ngay, ChE bi trc ché ¢ R1,

R2, R3 va R4 lan luot 1a 29, 62, 67 va 85% 50 vOi d6i chimg phong thi nghiém.
Nhin chung ChE cuia ca cang thip ¢ ruéng c6 nong do diazinon cang cao. Két qua
nay hoan toan tuwong ty nhu ¢ didu kién phong thi nghiém (Hinh 1). Hoat tinh
enzyme tlep tuc giam manh & 1an thu mau ké tiép theo, sau d6 phuc hdi dan va vao
ngay cudi cua dot thi nghiém ChE & R1 da > 70% so voi d6i chimg, cac rudng con
lai ChE van con bi tc ché > 30%. Nhin chung, ChE ¢ thit ca r6 khong thé phuc hdi
nhu ban du cho dén khi két thic thi nghiém. Két qua twong tu d3 duoc phat hién &
ca léc C. striata sau phun diazinon trén rudng (Cong et al., 2008), ChE trong nao
c4 16c khong thé phuc hdi hoan toan cho dén khi két thuc 21 ngay sau khi phun.
Trong nghién ctru nay, ¢ diéu kién phong thi nghiém, sau khi tiép xuc voi véi
diazinon & ndng dd 66pg/L 10i cho ra nudc sach, ChE & ca ro phuc hoi khoang
90% sau 23 ngay, con nhitng nong do 16n hon 66ug/L thi phuc hdi rat cham. Nong
dd diazinon trén rudng sau 1 gid phun da sé cao hon 66pg/L, ngoai tru rudng 1
(Bang 1). Do do, kha nang dé ChE cua ca o tat ca cac ruong phuc hoéi hoan toan 1a
rat it. Ngoai ra, nhiét do trén rudng dao dong rat 1on vao cic ngdy bd tri, tir 26°C
(7:00 - 8:00) dén 32°C (14:00 - 15:00) ciing c6 thé lam ting anh hudng cia
diazinon 1én ChE. Nguyen Van Cong et al. (2006) phat hién nhiét d6 tang s¢ lam
tang mirc d6 e ché ChE trong ndo ca léc khi tiép xuc cung noéng do diazinon;

nguyén nhan c6 1& do nhiét do ting lam ting trao doi chét, kéo theo tang luong
diazinon xam nhap vao ca. Két qua nghién ciru trén ca ro déng cling cho thay khi
nhiét d6 tang tir 20°C 18n 30°C thi sy (rc ché ChE ndo va thit cia ca ro 1én 1,5 lan
(Ngd Té Linh va Nguyén Van Cong, 2009).

O BBSCL, tan suit phun thudc thuc té khoang 5,7 1an/vu & mé hinh laa - ¢4 va 8,2
lan/vy & mo hinh doc canh lta (Berg, 2001). Trong 4 rudng nghién ctru, chi co
rudng R1 thi ChE phuc hoi hon 80% sau 13 ngay phun, con 3 ruéng R2, R3, va R4
hoat tinh ChE cuia c4 chi phuc hoi dén gan 50%. Nhu vay, sau mot 1an phun diazan
60EC thi ChE cua ca bi uc ché va chua phyc hoi hoan toan lai cd thé chiu anh
hudng 1an phun tlep theo. Do do, ca trong ty nhién ¢ DPBSCL khi sdng trén rudng
s& c6 kha ning tiép xtic v6i phun thuéc BVTV nhiéu lan va hau qua c6 thé lam cho
ChE luén trong tinh trang bi rc ché. C4 hoi sau khi tiép xGic malathion va diazinon
da giam toc do boi do gia tang trc ché ChE (Brewer et al., 2001). Khi tiép xiic véi
diazinon & nong d6 gay chét, ca 1o dong, ca loc C. punctatus va ca Barbodes
gonionotus déu c6 nhitng biéu hién that thuong nhu di chuyén khong dinh hudng,
mat thang bang va co thit co (Rahman et al., 2002). Hanh vi nay c¢6 thé han ché su
séng sot khi bi ké thu tn cong hoac ca khong thé san dugc moi lam thirc dn hodc
khong dinh hudéng dugc khi boi. Hoat tinh ChE ¢4 r6 trong nghién ctru nay bi tc
ché lau dai 1a bang chimg cho thay sinh 1y, sinh hoa ciia ca khong binh thuong hay
ca khong khde manh.

Du diazinon da dudi ngudng phat hién ¢ ngay thir 5 sau khi phun trén ruong nhung
hoat tinh ChE trong thit van con anh hudng rd den khi ket thuc 13 ngay thi
nghiém. Nhu vay, dung phuong phap hoéa hoc dé quan trac moéi truong chi phat

170



Tap chi Khoa hoc 2010:16b 165-172 Truong Pai hoc Can Tho

hién diazinon trong gid1 han 3 ngay sau khi phun. Dung phuong phap sinh hoc nhu
do ChE ¢ ca r6 cho thay rd anh hudng cua phun diazinon keo dai. Déy ciing la
di€ém manh cua viéc dung ChE dé danh dau anh huong cua 6 nhiém moi truong lén
ca ro.

4 KET LUAN VA PE NGHI
4.1 Kétluin

Nong d6 diazinon trong nudc trén rudng lta sau khi phun dao dong tir 8 dén
711ug/L va nhanh chéng giam dén mirc dudi ngudng phat hién trong vong 1
tuan.

Sau mot ngay phun, cac mirc ndng do nay da lam e ché ChE trong thit c4 ro tir
29% dén 85% so véi dbi ching. Muc d6 tre ché gia ting theo thoi gian va sau 7
ngay thi ChE méi c6 khuynh hudng phuc hdi nhung van con tc ché tir 22 dén
60% sau 2 tuan phun thudc.

4.2 Dé nghi

Han ché sir dung diazinon trén ruong vi né gay anh hudng lau dai va nghiém
trong dén hoat tinh ChE ¢ cé r6 trong di€u kién phong thi nghiém va thuc té
dong rudng.

ChE & cé 16 ¢6 thé duge sir dung dé quan tric méi truong nhidm ban do phun
diazinon va anh hudng cua néd dén sinh vat.

Tiép tuc nghién ctru anh huong ctia hoa chit nay 1én cac chi tiéu khac nhu sinh
hoc khac ¢ ca r6 dé dan hoan thién danh gia doc tinh diazinon 1én loai cé nay.
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