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ANH HUONG CUA THUOC TRU SAU HOAT CHAT
QUINALPHOS PEN PO NHAY CAM CUA
MEN CHOLINESTERASE VA MOQT SO CHI TIEU
SINH LY CUA CA CHEP (CYPRINUS CARPIO)

Nguyén Quang Trung' va B6 Thi Thanh Huo’ngz
ABSTRACT

A study was conducted in Department of Aquatic nutrition and products processing,
College of Aquaculture and Fishries from January to May of 2011. The study consisted of
two experiments. The first experiment was determination of sensibility of Cholinesterase
(ChE) on common carp exposed to quinalphos at different concentrations. The treatments
were 0, 0.0076, 0.076, 0.152, 0.380 and 0.57 mg/L, 3 replicates for each concentration,
30 fish per 100 L-composite, and for 96 hrs. The brain ChE activity significantly
decreased after 96 hrs. at tested concentrations if compared to control. ChE activity had
no signal of recovery after 96 hrs. The second experiment was determination of
physiological parameters of common carp in conditions of direct exposure to quinalphos
and contaminating in 24 hrs. before experimental design. The treatments were 0, 0.076,
0.152, 0.380 and 0.57 mg/L, 6 replicates for each concentration, 2 fish per 2 L-glass pot
(oxygen consumption experiment) and 4 fish per 2 L-glass pot (oxygen threshold
experiment). The results indicated that oxygen consumption and threshold significantly
increased (p<0.05) in direct application condition. In contaminated condition, oxygen
consumption tended to decrease, however there was no significantly difference (p>0.05).
Meanwhile, oxygen threshold had a tendency to increase significantly (p<0.05) with
increased concentration. The results indicated that brain ChE acitivity was very sensitive
to very low concentration of quinalphos (in 0.0076 mg/L, ChE inhibition of 23.%). The
study showed that level of ChE inhibition of common carp can be used as a biomaker for
pollution of organophosphate pesticides
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Title: The effects of quinalphos on sensibility of cholinesterase and physiological
parameters in common carp (Cyprinus carpio)

TOM TAT

Nghién ciru duoc thuc hién tai B§ mon Dinh dudng va Ché bién Thuy san-Khoa Thuy san
Pai hoc Can Tho tir thang 02 dén thang 5 nam 2011. Nghién ciru gom hai thi nghiém. Thi
nghiém mot la xac dinh do nhay cam ChE cua ca chép khi tié}) Xxuc voi cac n&ng do
quinalphos khac nhau. Thi nghiém dwoc thuc hién voi 6 n&ng do la 0; 0,0076 0,076,
0,152; 0,380 va 0,57 mg/L, mdt dé cd la 30 con/bé composite 100 L nwée, méi nong do
dwoc Idp lai 3 ldn va thoi gian thi nghiém la 96 gio. Két qua thi nghiém cho thay hoat
chdt quinalphos lam giam ¢6 ¥ nghia hoat tinh ChE ¢ ndo (p<0,05) & cdc nong do thuoc.
Hoat tinh ChE ¢ ndo khong co dau hiéu phuc héi hoan toan sau 96 gio. Thi nghiém hai la
xdc dinh tiéu hao oxy va ngudéng oxy ciia cd chép khi bé tri thube truc tiép vao hé thong
va gdy nhiém 24 gio trude khi bo tri. Thi nghiém dwoc thuc hién véi 5 nong dé la 0;
0,076, 0,152; 0,380 va 0,57 mg/L. Ca dwoc cho vao binh kin (2 con/binh) 2 L (tiéu hao
oxy) va 4 con/binh kinh 2 L (nguéng oxy), méi nong dé dwoc ldp lai 6 lan. Két qua cho

! Chi cuc Thuy sin Can Tho
2 Khoa Thuy san - Pai hoc Can Tho
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thay tiéu hao OXy va ngudong oxy cua ca tang co y nghia thong ké theo nong dé (p<0,05)
khi bé tri thuoc truec tiép. Trong diéu kién gay nhiém, tiéu hao oxy ciia cd ¢6 chiéu hiéng
giam nhung khac biét khong co y nghia thong ké (p>0,05), trong khi nguong oxy c6
khuynh huong tang co y nghia (p<0,05) theo nong do. Két qua nghién cueu cho thay ChE
& ndo cd chép rdt nhay cam khi tiép xiic véi hoat chat quinaphos dii nong dé rat thap
(nong do 0,0076 mg/L, ChE bi irc ché 23,5%), vi viy c6 thé dung lam chi thi cho sw 6
nhiém thuéc trir sdu goc lan hitu co.

Tir khoa: Quinalphos, ca chép (Cyprinus carpio), cholinesterase, chi thi.

1 GIOI THIEU

Thudc trir sdu dugc sir dung ngay cang phd bién trong san xuit laa dé khong ché
dich hai va duy tri ning sut lta. Nong dan & PBSCL c6 quan niém str dung cang
nhiéu thudéc BVTV thi ning suit lta cang cao, trong d6 thudc trir sdu nhom
carbamate va 1an hiru co duoc nong dan DBSCL st dung phé bién ké dén 1a nhom
clic tong hop (Heong ez al., 1998; Berg, 2001). Theo Rodrigues ez al. (2001), thudc
trir sdu goc 1an hiru co 1a nhom thudc trir siu quan trong nham kiém soat sau bo,
con trung, dugc st dung rong rai trong nong nghiép.

Thude trir sdu hoat chit quinalphos thudc gdc 1an hitu co c6 nhidu tén thuong mai
khac nhau nhue DDV Quin 25EC, Kinalux 25EC, Methink 25EC, Peryphos 25EC,
Quiafos 25EC, Quilux 25EC, Quintox 25EC,... trong d6 Kinalux 25EC 1a mét trong
nhiing loai thudc trir sdu sir dung ph6 bién hién nay c6 higu luc cao, trir nhiéu sau
hai nhu nhén gié, sdu phao, sau duc be, sau cudn 14 trén laa. Theo Chebbi et al.
(2009), thudc trir sdu quinalphos (gbc 1an hitu co) dwoc sir dung kha phd bién trong
canh tac nong nghiép.

Cé chép (Cyprinus carpio) 1a mot trong nhirng d6i twong nuéi phd bién nhét trong
rudng lta ¢ thanh phé Can Tho (Phan Van Thanh, 2008). Nguyén Van Hao et al.
(2001), cho rang nong dan thuong st dung néng duge vao giita giai doan 30-60
ngay khi cé trong rudng lta. Trong khi 6, mot s6 néng dan phun thude trir sau
khong dung cach dan dén ca chép co thé bi anh hudng béi thude trir sdu trén
dong rudng.

Poc tinh cia nhom lan hitu co duge thé hién qua sy uc ché men
acetylcholinesterse (AChE) duoc gin két voi chdt dan truyén than kinh la
acetylcholine tir ¢6 ngan can viéc dan truyén than kinh & dong vét (Murphy, 1986).
Anh huong cha yéu cta quinalphos va cac nhom 1an hitu co khéc 1én sinh vt 13 trc
ché hoat tinh men AChE, tir d6 lam té liét chat din truyén than kinh acetylcholine
& cac khop than kinh (Pan and Dutta, 1998).

Muc tiéu cta nghién ciru nhdm tim hiéu anh huéng cua thude trir sdu hoat chat
quinalphos dén d6 nhay cam ctia men ChE va mot s6 chi tidu sinh Iy & ca chép
(Cyprynus carpio).

2 PHUONG PHAP NGHIEN CUU

2.1 Thoi gian va dia diém nghién ciru

Céac nghién ciru dugc thuc‘hién tai BO m6én Dinh dufmg va Ché bién Thuy san,
Khoa Thuy san - Pai hoc Can Tho tir thang 02/2011 dén thang 05/2011.
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2.2 Ca thi nghiém

Ca chép (co nguép g(f)c Viét), khéi lugng 8-12 g dugc thu mua tur trai ca gidng trén
dia ban thanh pho Can Tho. Cé dugc thuan dudng trong bé composite 2m’ trude
khi bo tri thi nghi¢ém trong 14 ngay.

2.3 Thudc thi nghi¢m

Thudc trir sdu hoat chat quinalphos ¢6 gbc lan hiru co v6i tén thuong mai la
Kinalux 25 EC, dugc san xudt bdi Cong ty thudc bao v¢ thuc vat An Giang.
Kinalux 25EC chira 25% hoat chat quinalphos.

2.4 Ngudn nuée thi nghiém

Str dung nguén nudc may thanh phé, nude duge bom vao cac bé thi nghiém, suc
khi lién tuc 48 gid trudce khi bo tri thi nghiém.

2.5 Thirc an cho ca

Trong thoi gian thuan dudng ca, cho ca an thirc an vién ndi Cargill c6 ham lugng
dapl 30%, cho an 2 lan/ngay, lugng cho an theo nhu cau (cho an dén khi ca khong
thé an dugc nita). Ngung cho an 1 ngay trudce khi bo tri ca vao bé thi nghiém.

2.6 B tri thi nghi¢m
2.6.1 Thi nghiém xdc dinh @6 nhay cam ChE ciia cd chép khi tiép xiic véi quinalphos

Thi nghiém duoc b6 tri 6 nghiém thirc 1a dbi chung, 1%, 10%, 20%, 50% va 75%
gia tri LCs0-96 gid. Gia tri LCs-96 gid ctia quinalphos dbi voi ca chép 1a 0,76
mg/L (Nguyén Quang Trung va D6 Thi Thanh Huong, 2012). Mdi nghiém thirc
duoc 1ap lai 3 1an. B4 tri 30 ca/bé composite 100 lit nude. Thoi gian thi nghiém 1a
96 gio. Cac bé duge suc khi nhe, khong cho an va khong thay nudc.

Thu mau & cac thoi diém: 0 (trude khi bd tri thude), 3, 6, 9, 12, 24, 48, 72 va 96
gio sau bo tri thudoe. Thu mau ndo d€ xac dinh dd nhay cém cua hoat tinh men
ChE. Cac chi tiéu moi truong nhu nhiét do, pH, oxy dugc do hang ngay.

2.6.2 Thi nghiém xdc dinh cdc chi tiéu sinh Iy ciia chép khi tiép xiic véi quinalphos
Tiéu hao oxy

Thi nghiém dugc b tri 5 nghiém thic 1a doi ching, 10%, 20%, 50% va 75% gia
tri LCs0-96 gio. Moi nghiém thtrc dugc 1ap lai 6 lan. Bo tri 2 ca/binh kin 2 lit.

B6 tri thudce theo 2 hinh thirc: B6 tri thude truc tiép vao hé thong va bd tri gay
nhiém. Do6i voi truong hop gay nhieém, bo tri thuoc vao bé composite 500 lit trong
24 gi0, sau do ca dugc bo tri vao hé thong nude sach hoan toan dé xac dinh ti€u
hao oxy.

He thong thi nghiém dugc bd tri nude chay tudn hoan qua cac binh kin nham gitp
6n dinh nhiét d6 va oxy hoa tan trong 1 gio. B6 tri ca vao binh, tiép tuc chay tuan
hoan trong 30 phut. Sau d6 bd tri thudc truc tiép vao hé thong thi nghiém tuong
mg v6i cic nong do va chay tuan hoan trong 30 phut. Tién hanh thu mau nudc dé
xéac dinh ham lugng oxy ban dau, sau 15 phat thu miu dé xac dinh ham luong oxy
cudi (Lén 1). Tiép tuc thuc hién lan 2, 3 tuong ty nhu lan 1, tiéu hao oxy cua ca la
gia tri trung binh cua 3 lan thyc hién.
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Tiéu hao oxy cua ca duoc tinh toan theo cong thirc (D6 Thi Thanh Huong, 1997):

THO (mgO,/kg/gid) = (024 — 05 )* (Vo-V/PHT

Trong do:

0, ¢= Ham lugng Oxy trong nudc trude thi nghiém

0, ¢ = Ham lugng Oxy trong nudc cudi thi nghiém

V= Thé tich binh dung lam thi nghiém

V.= Thé tich c4 dung lam thi nghiém

P.= Trong lugng ca thi nghiém

T (gi0¢) = Thoi gian thi nghiém
Nguwong oxy

Thi nghiém duogc b6 tri 5 nghiém thuc la dbi chung, 10%, 20%, 50% va 75% gié
tri LCs0-96 gio. Mdi nghiém thirc dugc 1ap lai 6 1an. BS tri 4 ca/binh kin 2 lit. Hé
théng thi nghiém va cach bd tri thude twong tu nhu thi nghiém xac dinh tiéu hao
oxy. Ngudng oxy duoc xac dinh bang phuong phap binh kin. Theo ddi khi thay
50% ca trong binh chét, tién hanh thu mau nuéc dé do ham lugng oxy, do chinh la
ngudng oxy cua ca.

2.7 Phuong phap phan tich miu
2.7.1 Phwong phdp thu mdau va Phdn tich hoat tinh men cholinesterase (ChE)

Nao ¢4 sau khi thu duge cho vao eppendoft 0,5 ml va trit & -80°C cho dén khi phan
tich. Khi phan tich hoat tinh men ChE, ndo dugc giai dong va nghién bang méay
nghién trong 1 ml dung dich d&m KH,PO,/K,HPO, (pH = 7,5) trong diéu kién
lanh, thém 0,5 ml dung dich dém dé duy tri 6 lanh va thém 0,5 ml dung dich dém
dé trang may nghién. Chuyén dung dich vira méi nghién sang eppendoft 1,5 ml dé
tién hanh ly tam & diéu kién 4°C, van tc 10.000 vong/phut trong 10 phut. Sau do,
hut 1y phan nuéc trong ndi & trén va trit trong eppendoft 0,5 ml & - 80°C cho dén
khi phan tich hoat tinh men ChE.

Hoat tinh cua ChE dugc xac dinh theo phuong phéap Ellman ez al. (1961), do bang
mdy so mau quang phd & budce song 412 nm trong 3 phut. Ham lugng protein dugce
xac dinh bang phuong phap Lowry et al. (1951).

2.7.2 Phadn tich ham lugng oxy hoa tan:
Oxy hoa tan dugc x4c dinh bang phuong phap Winkler.
2.8 Xir ly thong ké

Céc sb liéu trung binh cia cac nghiém thirc duoc tinh toan bang Microsoft Excel
2003. So sanh trung binh gitta cac nghiém thic dugc dua vao phép phan tich
phuong sai ANOVA (mét va hai nhan t6) va phép thit DUNCAN véi mirc y nghia
p<0,05 bang phan mém SPSS 11.5

3 KET QUA

3.1 Cac yéu td méi trueomg trong thoi gian thi nghiém

Bién dong cac yéu t6 mdi truong duoc trinh bay & bang 1. Két qua cho thay céac
yéu t0 modi trueong it bien dong gilta cac nghiém thirc trong thoi gian thi nghiém.

170



Tap chi Khoa hoc 2012:24a 167-178 Truong Dai hoc Can Tho

Gia tri pH trung binh vao budi sang 1a 6,8+0,1 va budi chiéu la 6,9+0,1. Nhiét do
binh quéan vao budi sang 1a 25,4 +0,1°C va bubi chidu 1a 26,9 £0,1°C. Ham luong
oxy ¢ cac nghlem thtrc ludén duy tri trén 5 mg/L, dao dong tur 5,9-6,3 mg/L. Cac
yéu t6 moi truong trong thoi gian thi nghiém la 6n dinh va ddng nhat giita cac
nghiém thtrc, khéng anh huéng dén hoat tinh men ChE.

Bang 1: Bién dong cac yéu t6 méi trudng trong thoi gian thi nghiém

Nong dé

£k bC 0,0076 0,076 0,152 0,38 0,57 TB
Yéu to (mg/L)

H Séng 7,0£0,1  6,9+0,1 6,8+0,1 6,8+0,1 6,8+0,2 6,7£0,2  6,8+0,1
p Chiéu 6,9+0,1 6,8+0,1 6,9+0,1 6,8+0,1 6,9+0,1 6,8+0,1 6,9+0,1
Nhiét do (°C) Séng 254+0,1 254403 254+0,2 253+0,2 254+02 253+0,2 25,4+0,1

vt do Chiéu 26,9+0,2 27,0+0,1 27,0+0,6 26,7+0,1 26,9+0,1 26,9+0,1 26,9+0,1
Oxy (mg/L) Séng 6,2+0,5 6,3£0,6  6,1£0,5 6,3+0,3 6,0£0,3 59+0,2  6,1+0,2
y(mg Chiéu 6,2+0,7 6,004 6,0+03 6,106 59+0,1 59+0,1 6,0+0,1

S6 liéu trinh bay trung binh + d¢ léch chudn

3.2 Thi nghiém xic dinh d9 nhay cim ChE ciia ca chép khi tiép xiic véi
quinalphos

Anh huong ciia quinaphos dén d¢ nhay cam ChE ¢ ndo dugc trinh bay & bang 2.
K&t qua thi nghi€m cho thay, hoat tinh ChE ¢ ndo rat nhay cam véi thuoc trir sau
hoat chat quinalphos sau 96 gi¢.

Mirc d6 wrc ché ChE ting theo su gia ting clia ndng d6 thude. Hoat tinh ChE bj trc
ché & tat ca cac ndng d6 thube va khac biét co v nghia so v6i dbi chimg (p<0,05).
O ndng do thap nhat 0,0076 mg/L, mirc do trc ché 1a 23,5% tuong dwong hoat tinh
ChE 1a 76,5%. Muc d6 trc ché ChE cao nhat & nong d6 0,57 mg/L 1a 91,9% tuong
duong hoat tinh ChE 1a 8,1%.

Bing 2: Anh hwéng ciia quinalphos 1én hoat tinh ChE & niio sau 96 gid

Nﬁng do (mg/L) Hoat tinh ChE (nmol/phiut/mg protein)
0 96,83+14,39
0,0076 76,49+9,71
0,076 22,07+4,87
0,152 14,68+1,18
0,38 9,874+2,22
0,57 8,14+1,43

Thaoi gian (gio)

0 121,36+12,06
3 56,24+11,25
6 45,65+11,38
9 36,72+9,47
12 43,13+£10,82
24 25,76£5,91
48 35,82+10,28
72 26,24+5,86
96 30,47+6,48

P value

Nong dd 0,00

Thoi gian 0,00

Nong do x Thoi gian 0,12

S liéu trinh bay trung binh + Sai s6 chudn (SE)
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Trong khi d6, hoat tinh ChE bj trc ché c6 y nghia sau 3 gio' thi nghiém. Hoat tinh
ChE c6 khuynh huéng giam c6 ¥ nghia théng ké theo sy gia ting nong do thudc.
Hoat tinh ChE khéng c6 diu hiéu phuc hoi hoan toan sau 96 gio thi nghiém
(p<0,05). Két qua nghién ctru cho thdy c6 sy khac biét vé nong do (p<0, 05) (hinh
1) va thoi gian (p<0,05) (hinh 2). Tuy nhién, khong c6 su tuong tac gitra ndng do
thudc va thoi gian (ndng d6 x thoi gian) (P value > 0,05).

Hoat tinh ChE (nmol/phut/mg protein)

0 0,0076 0,076 0,152 0,38 0,57
Néng do thuéc (mg/L)

Hinh 1: Bién dbi hoat tinh ChE theo ndng dd thudc
160 -
140 -
120 4
100 -

80 -
60 -

40 e

Hoat tinh ChE (nmol/phut/mg protein)

20 A

0 3 6 9 12 24 48 72 96
Thoi gian thi nghiém (gio)

Hinh 2: Bién dbi hoat tinh ChE theo théi gian

3.3 Thi nghiém xac dinh cac chi tiéu sinh Iy ciia ca chép khi tiép xic véi
quinalphos

Anh hudng cua thudc trir sdu hoat chat quinalphos dén tiéu hao oxy cua ca chép
dugc trinh bay ¢ hinh 3 va 4. Két qua cho thiy trong diéu kién bd tri thude truc
tiép, tiéu hao oxy cua ca c6 xu hudng ting theo ndng do thude, dao dong tir 382-
518 mg Oy/kg/gid. Su bién dong nay khac biét c6 ¥ nghia thong ké so véi dbi
chung (p<0,05). Trong dleu kién gy nhiém, tiéu hao oxy ctia ca c6 chiéu huéng
giam theo sy gia ting nong do thudc, dao dong 356-371 mg O,/kg/gid va su khac
biét nay khong c6 ¥ nghia thong ké (p>0,05).
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Khi so sanh diéu kién bd tri thudc truc tiép va gay nhidm cho thiy tiéu hao oxy cua
ca khi bo tri truc tiép cao hon nhiéu va khac biét c6 y nghia thong ké so vdi trong
diéu kién gy nhiém (p<0,05) (Bang 3).

600 -

500 -

300 -
200 -
100 +
0 - T T

0,076 0,152

IS

o

o
.

Tiéu hao oxy (mg O2/kg/gi®)

Néng dé thuéc (mg/L)
Hinh 3: Tiéu hao oxy (mg O,/kg/gi®) cua ca chép trong diéu Kkién bé tri thudc truwc tiép
500 -

400 -

300 -
200 4
100 ~
0 - \ T

0,076 0,152
Nong dé thuéc (mg/L)

Tiéu hao oxy (mg O2/kg/gi®)

Hinh 4: Tié¢u hao oxy (mg O,/kg/gid) ciia ca chép trong diéu kién giy nhiém

Bang 3: Tiéu hao oxy ciia ¢4 chép khi tiép xiic véi quinalphos

Nong dj thubc (mg/L) Tiéu hao oxy (mg 02/kg/g10')

BO tri truc tiép BO tri giy nhiém
0 382,13i7,73aA 371,47+16,66**
0,076 468,19+10,32** 364,70+19,69°°
0,152 477,27+9,13* 362,37+9,20°8
0,38 508,43+10,54% 359,20+10,87°°
0,57 517,98+8,70*A 355,57+18,29%°

Cac gia tri trinh bay 56 trung binh+d¢ léch chuan

Cic gid tri trong ciing mgt cét cing méu tr (a,b) khdac biét khéng cé y nghia thong ké (p>0,05)

Cic gid tri trong ciing mgt hang cing mau tu (A, B) khdc biét khéng c6 y nghia thong ké (p>0,05)
Anh huéng cua thude trir sau hoat chat quinalphos den ngudng oxy cua ca chép
dugc trinh bay ¢ bang 4. Két qua cho thay khi ca chép tiép xuc v6i quinalphos truc
tiép trong hé thong thi nghiém, ngudng oxy cua ca tang theo ndng do6 thudc, dao
dong tir 0,13-0,45 mg/L va khac biét c6 ¥ nghia so véi d6i ching (p<0,05). Ddi véi
truong hop b tri gy nhidm 24 gio, ngudng oxy cua cé ciing ting theo sy gia ting
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néng d6, dao dong 0,13-0,65 mg/L va sy bién dong nay khac biét c6 nghia so voi
d01 chimg (p<0,05). So sanh ngudng oxy cua ca trong didu kién bd tri thude truc
tiép va gy nhidém, ngudng oxy ciia ca trong diéu kién gay nhiém cao hon va khac
biét c6 y nghia théng ké so vai khi tiép xtc thude truc tiép (p<0,05).

Bang 4: Ngudng oxy cua ca chép khi tlep xuc véi quinalphos

A A P Nglm’ng oxy (mg/L)
Nong df thuoc (mg/L) B tri gay nhiém BO tri truc tiép
0 0,13+0,04** 0,13+0,04**
0,076 0,52ﬁ:0,o4bA 0,32+0,13%°
0,152 0,57+0,03%* 0,37+0,07>B
0,38 0,61+0,07%* 0,41+0,06%8
0,57 0,65+0,09% 0,45+0,04°2

Cadc gia tri trinh bay 56 trung binh+d¢ léch chudn
Cic gid tri trong cing mét cét ciing mau tw (a,b,c,d) khdac biét khéng c6 y nghia théng ké (p>0,05)
Cdc gid tri trong cing mét hang ciing méu tw (4,B) khéc bigt khéng c6 ¥ nghia thong ké (p>0,05)

4 THAO LUAN

Sau 96 gi¢ thi nghiém, gia tri pH gitra cac nghiém thirc la rat 6n dinh. pH thich
hop d6i v6i su phat trién binh thuong cia ca chép 1a 6,5-9 (www.fao.org). Ca chép
bot s& khong ton tai trong moi truong c6 pH thap (pH <4,5). Tuy nhién, kha nang
chiu dung pH cua ca chep s€ tang dan theo giai doan phat trién cta co thé va on
dinh tir sau giai doan céa gibng (Nguyén Van Kiém, 2004). Trong nghién ctru hién
tai, hé théng thi nghiém dugc b tri trong mai che nén nhi¢t do kha on dinh, chénh
léch nhiét d6 budi sang va va budi chiéu tdi da khoang 1,5°C. Nhiét do thich hop
cho sy phat trién ciia ca chép 1a 23-30°C (www.fao.org). Ham luong oxy trong bé
luén duge duy tri > 5 mg/L do cac bé duge suc khi nhe. Nguyén Van Kiém (2004)
cho rang phoi ca chép sé& chét néu ham lugng oxy hoa tan trong nuéc thap hon
1 mg/L. Ngudng oxy ca chép bot thuong cao hon ngudng oxy ca chép thit 1,5-2
lan. Theo Kutty va Saunders (1972) cho ring ca chép boi 16i binh thuong khi ham
luong oxy 1-2 mg/L (Trich din www.fao.org). Téc do ting trudng cua ca chép dat
100% khi ham luong oxy 1a > 5 mg/l (www.fao.org). Ham luong oxy ¢ cac bé thi
nghiém 1a rt phu hop cho ca chép phat trién, khong anh hwong hoat tinh
men ChE.

Nghién ctru hién tai cho théy hoat tinh ChE 6 nao sau 96 gio bi tc ché co y nghia &
céc nong do thude ngay ca ¢ ndng do rat thap (0,0076 mg/L) 1a 23,5%, mirc d6 tc
ché ChE & ndng d¢ 0,076; 0,152; 0,38 va 0,57 mg/L 1a rt cao, dao dong 78-92%.
Két qua thi nghiém phu hop v6i cac nghién ctru cua D6 Vin Budc (2010), cho
thidy mirc d6 e ché ChE & ndo ca ro phi khi tiép xtc véi quinalphos ¢ nong do
0,84% dao dong 82,2-90,9% sau 96 gid. Trong khi do, murc do uc ché ChE ¢ ndo
¢4 chép ddi véi ca sap chét khi tiép xuc v6i thude trir sdu hoat chat carbamate 1a
trén 82% Nguyén Trong Hong Phuc, 2009).

Theo Zinkl ez al. (1991), hoat tinh AChE bi tic ché trén 70% c6 nguy co dan dén tir vong.
Tuy nhién c6 nhimg nghién ctru khac cho thiy ca c6 kha nang chiu dyng duoc mirc e
ché ChE trén 90% (Day va Scott, 1990; Balint et al., 1995; Pan and Dutta, 1998).
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Dutta va Arends (2003), khi hoat tinh men ChE bi trc ché, acetylcholine khong bi
suy giam ma no tich liy & cac khdp than kinh, tuy nhién 1am bién déi toan bo chuc
ning binh thudng ciia hé than kinh (Trich din boi Modesto et al., 2010) va co thé
anh huong dén van dong va trang thai thang bang cua sinh vat khi tiép xtc véi doc
chat (Bretaud ez al., 2000; trich din bai Modesto et al., 2010).

Két qua nghién ctru cho thiy hoat tinh ChE bj @c ché co y nghia ¢ cac nong do
thudc trong 96 gio thi nghiém. Téng hop mot sé nghién ctru cho thiy hoat tinh
ChE bj trc ché dang ké trong 96 gid. Theo Cong et al. (2006), hoat tinh ChE bj trc
ché y nghia sau 6 gio & nong d6 0,52 mg/L va 12 gio & nong d6 0,079 mg/L khi ca
16c (Channa striata) tiép xtc v6i diazinon (Basudin 50EC). Nong d6 diazinon
cang cao, hoat tinh ChE cang giam c6 ¥ nghia sau 96 gio. Ca r6 phi (Oreochromis
mossambicus) khi tiép xtic voi ndng d6 LCsy va nong do dudi ngudng gay chét thi
hoat tinh ChE & ndo va mang bi trc ché 90% trong 24 gid va phuc hdi hoan toan sau
28 ngay (Venkateswara et al., 2003; trich dan Guimaraes et al. ,2007). Nguyen Trong
Hong Phuc (2009) cho rang khi ca chép (Cyprinus carpio) gidng tlep xuc vai hoat
chat fenobucarb (gdc carbamate), hoat tinh ChE & ndo bi trc ché & ngay thir 4, &
ndng d6 10,3 mg/L, mirc d6 trc ché 1a 89,3%.

Balint et al. (1995) cho rang khi xir Iy 2 mg/L mediathion d6i voi ca chép
(Cyprinus carpio) trong 5 ngay, hoat tinh AChE ¢ ndo giam 90-92%.

Trong nghién ctru hién tai, hoat tinh ChE & ndo ca chép rat nhay cam véi thudc trir
sau quinalphos du & nong do rat thap (0,0076 mg/L). Do nhay cam AChE khac
nhau tiy loai, ndo va co 1a nhirng co quan dugc nghién ctru nhidu nhét (Sancho et
al., 2000; trich dAn Modesto et al., 2010).

Theo két qua diéu tra vé tinh hinh sir dung thudc trir sdu trong mé hinh lua ca &
thanh phd Can Tho (chua cong bd) cho thiy nong dan ¢ dia ban xd Thoi Hung,
huyén Co D6 (Nong truong Séng Hau) ap dung mo hinh ca lua két hop chiém ty 18
78% (14/18 ho diéu tra) trong d6 c6 khoang 70% s6 ho phun thudc trir sau truc tiép
vao rudng dang nudi ca ma khong ap dung cac bién phap ky thuit nhu ha mic
nuée cho ca xudng muong bao, sau khoang mot tudn méi dang nude 1én rudng.
Ngoai ra, néng dan & Nong truong song Hau da sir dung thude trir siu quinalphos
khi rudng dang nuéi ca chiém ty 1& 17% (3/18 s6 ho sir dung), két qua duoc ghi
nhan cho thidy mét sb ca chét khi phun thudc quinalphos khi mirc nudc trén rudng
thap (<10 cm); mét nong dan khac cho biét, dang mirc nudc trén ruéng > 20 cm
khi phun thudc quinalphos thi c4 nudi khong bi anh huéng nhiéu. Chinh vi vay,
viéc phun thudc trir sdu vao ruong loa khong dung cach va sir dung thudc trir sdu
quinalphos c6 doc tinh cao (Nguyén Quang Trung va D6 Thi Thanh Huong, 2012)
trong md hinh laa-ca két hop c6 thé anh huéng dén sire khoe ca nudi trong rudng
do sy trc ché manh hoat tinh men cholinesterase 1én ca chép.

Su tich iy cua acetylcholine do sy giam hoat tinh men ¢ the anh huong dén tap
tinh sinh san va 1an trén cta c4, anh hudng truc tiép dén su séng cua loai (Saglio
and Trijasse, 1998; Bretaud et al., 2000; trich dan Modesto et al., 2010).

Do luong hoat tinh AChE & ca dugc ap dung nham kiém tra d6 doc than kinh khi
tiép xtic v6i thude trir siu gde 1an hitu co. Thude trir sau gdc 1an hiru co e ché
AChE phuy thudc vao ndng do thude va thoi gian, mirc do e ché khac nhau phu
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thudc vao loai va tudi (Ansari et al., 1987; Keizer et al., 1995; Szegletes et al.,
1995; trich dan Ozcan Oruc, 2007).

Két qua thi nghiém cho thdy hoat tinh ChE chua c6 biéu hién phyc hdi hoan toan
sau 96 gio. Trong cong thire ciu tao cua quinalphos (goc lan hitu co) c6 lién két
P=S ben hon lién két P=0 do d6 co thé anh huong dén su phyc hoi hoat tinh ChE
khi tiép xuc vé6i hoat chat quinalphos. Su phuc hoi cham ctua AChE khi tiép xtc
v6i thudc trir siu goc lan hitu co la do qua trinh phosphoryl hoa
acetylcholinesterase dan dén su tich ty acetylcholine, trong khi d6 nhiing tac dong
tuong tu khong xdy ra ¢ thude trir sau gdc carbamate (Bradbury et al. 2008; trich
dan Loi, 2010).

Sy tre ché hoat tinh ChE dugc st dung rong rai nhu 1a danh dau sinh hoc déi voi
thudc trir sdu goc 1an hitu co va carbamate (Edward et al., 1991).

Trong nghién ctru hién tai, khi ¢4 méi bi nhiém thudc, chat doc s& hap thu vao co
thé cha yéu qua mang, do d6 ca phai ting cuong trao d6i chat va ho hap qua mang
dé duy tri su séng dan dén tiéu hao oxy cua cé ting trong thoi gian dau tiép xuc véi
thudc. Trong diéu kién gy nhiém 24 gid trude khi bd tri, mic di ca duoc chuyén
sang mdi truong nude sach hoan toan, hoat tinh ChE & nio bi tic ché déng ké trong
24 gid va mirc do wre ché ting theo ndng do thudc nén & ndng do thude cang cao,
hoat dong trao ddi chat va ho hdp qua mang cang yéu di, két qua 1a tiéu hao oxy co
xu huéng giam theo ndng do.

Trong khi dd, ngudng oxy cua ca co chiéu huéng ting & ca hai truong hop bb tri
thudc tryc tiép va gy nhiém, tuy nhién ngudng oxy cua ca trong diéu kién gay
nhiém cao hon so voi khi ca tiép xtic thudc truc tiép. Nhu di dé cap & trén, hoat
tinh ChE bj giam rat manh khi c4 bi nhi®m thudc trong 24 gio tir d6 anh huong dén
hoat dong sinh ly binh thuong cua co thé, két qua 1a kha nang chiu dung diéu kién
thiéu hut OXy cua ca trong diéu kién gay nhiém thap hon so v&i ca méi tiép xtic véi
thudc. Két qua nghién ctru phi hop véi nghién ctu cua Murty (1988) va Do Thi
Thanh Huong (1997). Cac tac gia nay cho rang ti€u hao oxy cua ca s€ tang trong
thot gian dau tiép xuc véi thude trir sau do hoat dong ho hép gia ting nhung sau d6
yéu dan va giam.

Bén canh d6, mot s6 nghién ctru cho thiy tiéu hao oxy & ca ¢6 khuynh hudng giam
khi tiép xtic véi thudc trir sau gbe 1an hitu co nhu nghién ctru ciia Shereena et al.
(2009) cho rang khi ca o phi (Tilapia mossambica) tiép xtc voi thude trir sdu
dimethoate (gbc 1an hitu co) sau 24 gid cho thdy tiéu hao oxy cua ca giam theo
nong do thudc, dao dong tir 282-522 mg O,/kg/gid. Mathivanan (2004) ciing co
cung nhan dinh trén khi nghién ctru ca 16 phi (Oreochromis mossambicus) tiép xtc
thudc trir sdu quinalphos.

Két qua thi nghiém cling phu hop véi nghién ctru cia Pd Thi Thanh Huong
(1997), cho ring ngudng oxy ciia ca mé vinh (c¢& 17,2 g) & cac muc ndng do thude
trir siu Basudin 40EC (hoat chit diazinon thugc gdc 1an hitu co) ting c6 ¥ nghia
theo sy gia ting néng dd thude so vai doi chung, dao dong 0,44-0,69 mg/L. Tac
gia ciing cho biét ngudng oxy va tiéu hao oxy cua ca sdng trong méi trudng co
thude trir sau ludn cao hon trong diéu kién khong co thude va sy roi loan ho hip
cling 14 d4u hiéu dau tién cua nhiém doc thude trir sau.
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5 KET LUAN VA PE XUAT
5.1 Két luan

Hoat tinh cia men ChE & ndo ca chép rat nhay cam vé6i thudc trir sdu
quinalphos du ¢ ndng d6 rat thap (0,0076 mg/L). Hoat tinh ctia men ChE & nio
giam dang ké sau 96 gio, dao dong 23,5% & ndng do thip nhét (0,0076 mg/L)
dén 92% & nong do cao nhat (0,57 mg/L). Hoat tinh ChE chua c6 biéu hiéu
phuc hoi hoan toan sau 96 gid thi nghiém.

Khi ca tiép xuc tryc tiép voi quinalphos, tiéu hao oxy va ngudng oxy téng cao
s0 vdi dbi chimg. Trong didu kién gy nhidm, ngudng oxy tang theo sy gia tang
ndng do thude, trong khi tiéu hao oxy giam theo sy gia ting nong do.

5.2 D& xuat

Poc tinh thude trir siu quinalphos ddi véi ca chép 1a kha cao nén khi st dung
thudc trir sdu quinalphos trong mé hinh laa-ca két hop co thé anh hudng dén sirc
khoe c4 nudi trong rudng, do d6 nong dan nén han ché sir dung thudc trir siu
quinalphos trén dong rudng. Ngoai ra, nong dan c6 thé chon mot loai thude it
doc dén ca ma c6 tac dung twong ty nhu quinalphos.
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