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75% RH. The results showed that N. californicus had high predation capacity, especially feeding eggs of the small mite
species; an adult female N. californicus could consume 8.70 - 8.80 prey eggs/day, and adult males ate 7.60 - 8.30 prey
eggs/day. Predation capacities of other life stages of the predatory mite fed on each mite species were not significantly
different. The life cycle of females (5.64 - 5.91 days) and the pre-adult sexual development time of males (4.04 - 4.10
days) of N. californicus fed on three mite pests did not differ distinctively. The size of adult females N. californicus fed
on P, citri (0.509 x 0.455 mm) was significantly larger than that of female fed on the other two preys, however, the size
of adult male was not significantly different. The results showed that, the predatory mite N. californicus could feed
and develop normally on all three mite species on citrus.
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TOM TAT
Anh hudng ctia ba loai thudc khang sinh (Enrofloxacin, Ciprofloxacin va Oxytetracyclin) 1én &u trung Hylarana
guentheri da dugc danh gia thong qua thi nghiém doc cdp tinh trong phong thi nghiém. Tac dong dugc danh gia
bang cach so sdnh ti 1é biéu hién bat thudng va ti 1é t vong ctia nong noc & nhém déi chiing véi nhém tiép xtc
v6i khéng sinh. Céc biéu hién bét thudng quan sat thiy nhiéu nhét & ca ba khang sinh 1a boi mét thing bang, nam
nghiéng duéi ddy binh va chét. Khi tiép xic véi khang sinh nong noc ¢é biéu hién bat thudng nhu boi mét thing
bang, ndm nghiéng dudi ddy binh, néi trén mat nudc va chét. Néng do gy anh hudng 50% nong noc tht nghiém
sau 96 gid cua Enrofloxacin, Ciprofloxacin va Oxytetracyclin lan lugt la 1,13 va 4,18 va 6,12 mg/l. Nong d¢ gy chét
50% sinh vat thu nghiém sau 48 gi¢ cua cac khang sinh lan lugt 1a 195,12 va 78,81 mg/l d6i véi Ciprofloxacin va
Oxytetracyclin. Nong noc nhay cam hon véi Enrofloxacin hon hai khang sinh con lai va nhay cdm hon hau hét cac

loai dong vat khong xuong song va ca d6i véi ca ba khang sinh.

Tit khéa: Au tring ludng cu, khang sinh Enrofloxacin, Ciprofloxacin, Oxytetracyclin, thi nghiém déc cép tinh

1. DAT VAN DE

Ngoai viéc st dung d€ diéu tri bénh cho con
nguoi, khang sinh con dugc st dung rong rai trong
chan nuoi va nudi trong thuy san (NTTS). Ngoai ra,

Enrofloxacin, Ciprofloxacin, Oxytetracyclin (Trudng
et al,, 2015, HU, 2016). Trong khi d6, Enrofloxacin
va Oxytetracyclin la nhiing thuéc khang sinh dugc
sti dung rong rai trong tha y va NTTS, Ciprofloxacin

nudc thai sinh hoat va st dung phan chudng, nudc
thai chan nuoi khién cho cac dugc chat xam nhép
vao dat, nudc madt, nudc ngdm. Khoang 50 - 90%
khdng sinh st dung sé dugc dao thai, trong dé khang
sinh chiém khoang 5 - 30% tuy thudc vao hinh
thiic st dung thudc, tudi va loai dong vat (Halling-
Serensen et al., 1998). Diéu nay c6 thé dan dén su
lan tran ctia hién tugng khdng khang sinh dong thoi
du lugng khang sinh ton du trong co thé san phdm
NTTS ciing c6 thé c6 tac hai d6i véi stic khoe nguoi
tiéu dung. Nhiéu san phdm NTTS xudt khdu cua
nudc ta phat hién dugc du lugng 16n cac khang sinh

la thudc khang sinh st dung phd bién & ngudi mic
du bi cdm trong thuy va NTTS (BNNPTNT, 2016).
Enrofloxacin c6 nong do¢ lén dén 0,300 mg/l
(c4c song & Uc), nong do Ciprofloxacin vao khoang
0,370 - 9,660 mg/1 (song Arc & Phép, song Po, Olona va
Lambro & Y) va Oxytetracyclin 1a 0,007 - 0,680 mg/1
(cac song & Uc, song Arc & Phép; Po, Olona va Lambro
ctia Y; luu vuc song Cache La Poudre va song
Choptank 6 My) (Fatta-Kassinos et al., 2011). Ham
lugng khang sinh Enrofloxacin va Ciprofloxacin lan
lugt vao khoang 0,002 - 0,073mg/1va 0,034 - 0,823 mg/1
trong d6 cao nhat § ho Truc Bach va h6 Ngoc Khanh,

'Trung tam Phén tich va Chuyén giao cong nghé mai trudng, Vién Moi trudng nong nghiép
2B6 mon Cong nghé Moi trudng, Khoa Moi truong, Hoc vién Nong nghiép Viét Nam
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thép hon & H6 Tay va ho Yén S& (Yén, 2018) c6 thé
la do anh hudng béi nudc thai sinh hoat. Trong khi
dé, nong do khang sinh Enrofloxacin, Ciprofloxacin
va Oxytetracyclin gay anh hudng dén 50% sinh vat

thi nghiém (EC50) cta cic loai dong vat khong
xuong song (DVKXS) lan lugt vao khoang 80, 71 va
126 mg/l sau 48 gi¢ phoi nhiém va con thip hon
nhiéu & céc loai sinh vat khéc.

Bang 1. Gia tri EC50 ctia cac khang sinh d6i v6i mot s6 loai sinh vt

Khang sinh Doi tugng Loai Thoi gian Gia tri (mg/1) Nguon
DVKXS M.macrocopa 48 gio 69 (Andrieu et al., 2015)
Enrofloxacin Oc Pcanaliculata 48 gio 14,64 .
N (Carraschi et al., 2011)
DVKXS D.manga 48 gio 84,39
) ) DVKXS M.macrocopa 48 gio 71 (Andrieu et al., 2015)
Ciprofloxacin ; ) - )
Ca G.holbrooki 96 gis >60 (Martins et al., 2012)
Tao Psubcapitata 72 gio 4,18 (Jietal., 2012)
Béo tdm Lemna minor 7 ngay 4,92
Oxytetracyclin D.manga 48 gio 621,2
DVKXS . (Machado et al., 2016)
M.macrocopa 48 gio 126,6
Ca O.niloticus 48 gio 83,46

Dong vat ludng cu co vai tro quan trong doi véi
hé sinh thai (HST), nhiéu loai éch nhai la sinh vat chi
thi cho moi trudng. Cac hoa chit, dugc phdm ton
tai trong moi truong it nhiéu sé gay ra nhiing bién
doi dén quan thé dong vét ludng cu ti d6 gay anh
huéng dén HST, ca HST nuéc va HST dong rudng
hodc HST riing. Au trang ludng cu dugc st dung
trong cac thti nghiém doc tinh do chiing ¢6 s6 lugng
16n, dé dang thu dugc & cac thuy vuc tu nhién hodc
nuoi trong diéu kién nhan tao; kich thudc viia phai
dé quan sat (OECD, 2009). Thoi ki 4u trting cho dén
khi bién thai chiing s6ng hoan toan trong nudc va c6
16p da mong nén dé dang hip thu cdc chit 6 nhiém
(Blaustein et al., 1994). Do vay, nghién ctiu nay thu
nghiém trén au trung loai Hynarana guentheri (hay
Rana guentheri) v6i muc dich gép phan b6 sung
thong tin cho ngudn di liéu doc tinh cta cac khang
sinh Enrofloxacin, Ciprofloxacin va Oxytetracyclin,
phuc vu cong tac danh gid rai ro ctia khang sinh
trong moi trudng déi véi HST thay sinh.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

- Sinh vat thtt nghiém: Cac 6 triing nong noc
(Hylarana guentheri) da thu tinh dugc thu thap tu
cac bé nudc mua, chum vai sach ngay sau khi c4
thé bé me roi di. Moi 6 tring dugc dua vao tiing
hop va ap trong nudc sach (nudc ngdm dugc xu ly
c6 hoc, khong khti trung bing clo, suc khi trong
24 gi6) & nhiét do 23°C - 26°C tai phong thi nghiém.
Hop nao c6 ti 1é tring nd cao (>90%) sé dugc nudi
dudng d€ st dung cho thi nghiém. Nong noc & giai

doan 50 (khoang 15 ngay sau thu tinh), kich thuéc
khoang 18 - 20 mm thi dugc st dung cho thi nghiém
(Nieuwkoop, 1956). Chon nhiing con khoe, kich
thudc dong déu, khong di hinh, khong c¢6 d4u hiéu
bénh d€ lam thi nghiém.

- Hoéa chat tht nghiém: Cac khang sinh hoat
chat khang sinh Enrofloxacin, Ciprofloxacin va
Oxytetracyclin stt dung thong qua san phdm thuong
mai lan lugt la Enrotril-APP (ndng d6 50.000 mg/1),
CIPOLON (nong d6 3.000 mg/l) va Hanoxyline LA
(néng do 200.000 mg/1).

2.2. Phuong phap nghién ciu

2.2.1. Bo tri va theo doi thi nghiém
Day thi nghiém ti nudc lay nhiém nhén tao
khang sinh chtia lan lugt cac hoat chit Enrofloxacin,
Ciprofloxacin va Oxytetracyclin véi dai nong do
dugc chon céan ct gid tri EC50 cuia cac khang sinh
trén mot so loai sinh vat (bang 1) nhu sau:
Enrofloxacin: 0; 0,1; 0,5; 1; 5; 10; 50; 75 mg/1.
Ciproﬂoxacin: 0; 1; 5; 10; 20; 25; 35; 50 mg/l.
Oxytetracyclin: 0; 5; 10; 50; 75; 100; 150; 300 mg/1.
Thé tich thi nghiém: 1000 ml/binh; véi quy dinh
1 cd thé/100 ml mau (OECD, 2009), s6 lugng sinh
vat thi nghiém 1a 10 c4 thé/binh. Thi nghiém trén
03 khang sinh va 08 nong do dugc tién hanh dong
thoi, toan bo thi nghiém dugc lap lai 03 14n & cac
thoi diém khac nhau. Thi nghiém dugc tién hanh
v6i diéu kién anh sang tu nhién thoang khi, nhiét
d6 20°C - 23°C. Quan sat phan ting cta cac ca thé
thi nghiém sau nhiing khoang thoi gian nhét dinh:
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30 phut; 1 gio; 3 gio; 6 gio; 9 gio; 12 gio; 24 gio;
36 gio; 48 gio; 72 gid; 96 gio thi nghiém. Bi€u hién
ctia nong noc thi nghiém cé thé bao gém cac dang:

Bi€u hién binh thuong: Boi linh hoat trong nudéc,
dudi vay nhip nhang; dap ting tét véi cac kich thich,
c6 hoat dong bé mat (OECD, 2009).

Bi€u hién bat thudng: Nam nghiéng dudi day
binh; ndi trén mat nudc; boi mat thing bing; thiéu
hoat dong bé mat; khong dap ting véi cac kich thich
va chét. Ngoai ra cac bi€u hién bat thuong khac cling
dugc ghi lai d€ theo doi: Cong veo truc dudi; ton
thuong xudt huyét; phu né bung va cac dang biéu
hién khac (OECD, 2009)

2.2.2. Ddnh gid két qua

Toan b két qua vé biéu hién cua sinh vat thu
nghiém dugc biéu dién dudi dang ti 1é phan tram
cua biéu hién trén téng s6 ca thé tht nghiém. Bing
cach st dung phuong phap hoi quy tuyén tinh gita
logarit (n6ng d6) va phén trdm anh hudéng quy doi
theo don vi xdc sudt — phuong phap Finney (1952)
(Rand, 2020) d€ danh gia doc tinh thong qua nong
do6 gay anh hudng (EC) va nong do gay chét (LC).
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I1I. KET QUA VA THAO LUAN

3.1. Anh huéng cia cic khang sinh dén biéu hién
cap tinh cua sinh vat thu nghiém

Thi nghiém tht nghiém ddc cép tinh cac khang
sinh Enrofloxacin, Ciprofloxacin va Oxytetracyclin
déi v6i nong noc & cac dai nong do khac nhau cho
thdy, nong noc déu c6 nhiing biéu hién bat thuong
nhu boi mét thing bang (nong noc boi chao dao roi
tu tha tr6i, cam ddu xudng ddy binh); nim nghiéng
dudi ddy binh (ndm hdn mdt bén than dudi day
binh, nong noc ¢6 biéu hién binh thudng khi bam
vao binh than va than nong noc sé vuong goc 90°so
v6i mit phing), ndi trén mit nudc va chét. Boi mit
thing bang va nam nghiéng dudi ddy binh la hai biéu
hién pho bién nhat, bat gdp & ca ba loai khang sinh
trong thoi gian thi nghiém. Cac bi€u hién thuong
gap cta doi tugng thi nghiém hoan toan tuong tu
cac biéu hién dugc hudng dan quan sat trong thu
nghiém cdp tinh trén au trung ludng cu doi véi chat
ddc noéi chung (OECD, 2009) hodc két qua danh gia
anh hudng cua hoa chat bao vé thuc vat (Hayes et al.,
2006) trén doi tugng nay.
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Hinh 1. Ty [¢ nong noc c6 biéu hién bét thudng sau 96 gid theo doi

124



Tap chi Khoa hoc va Céng nghé Nong nghiép Viet Nam - S6 9(118)/2020

Xét trén cling mot khoang thoi gian phoi nhiém,
ti 1é nong noc c6 biéu hién bét thuong tang khi néng
do khang sinh tang (Hinh 1). Biéu hién bat thudng
xudt ngay ¢ néong do 1 mg/l; 5 mg/l va 10 mg/l va
bat ddu xudt hién ca thé bi chét & nong d6 5 mg/l;
10 mg/l va 50 mg/l sau 96 gio ti€p xuc véi lan lugt
Enrofloxacin, Ciprofloxacin va Oxytetracyclin.

Trong khi do, két qua quan sat theo thoi gian
cho thay c6 méi quan hé tuyén tinh gitia ti 1¢ nong
noc c6 biéu hién bat thuong véi thai gian tiép xuc
6 cung mot gia tri nhat dinh cua néng do. Doi véi
Enrofloxacin, & nhiing néong dé cao, nong noc cé
biéu hién bat thuong xudt hién rit sém chi sau 1h

100

tht nghiém, v6i nhiing nong d6 thip hon thi biéu
hién bét thuong quan sat thdy sau 6h thi nghiém.
Véi Ciprofloxacin, biéu hién bat thuong ctia nong
noc quan sat thdy sau 6h tht nghiém & nong do
cao nhét, con nhiing néng d6 thip hon thi nong
noc biéu hién bat thuong xudt hién sau khoang tu
12 - 24 h. Véi Oxytetracyclin, bi€u hién bat thuong
clia nong noc quan sat thay sau 1h 6 nong do cao
nhung phai dén tdn 12h mdi xudt hién & cac nong
dd thap. Nhin chung, so véi nhiéu chat hoa hoc
khac vi du phén bon héa hoc, thudc bao vé thuc vat
(Hayes et al., 2006, Mann et al., 2009), khang sinh
tac dung trén ludng cu chdm hon dang ké.
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Hinh 2. Biéu hién bit thudng ctia ndng noc theo thoi gian tiép xdc v6i khang sinh

Su thay ddi bi€u hién bit thuong ctia nong noc
khi ti€p xac véi Enrofloxacin, Ciprofloxacin va
Oxytetracyclin phu thu¢c vao ndong do va thoi gian
phoi nhiém, diéu nay sé gay anh hudng bét loi cho
ching trong ty nhién. Do do, chiing c6 thé bi giam
khé nang bit moi, ty vé va di chuyén dong nghia véi
viéc ting kha nang bi cac loai 16n hon én thit. Diéu
nay sé la mot van dé doi véi HST khi nong noc 1a
mdt mat xich ndm & gitia cta nhiéu chudi thic an
(Blaustein et al., 1994).

3.2. Anh huéng cép tinh ctia néng d6 khang sinh
d6i v6i nong noc
3.2.1. Anh huéng dén biéu hién ciia nong noc

Bang phuong phap probit (Rand, 2020), nghién
ctiu nay da thiét 14p cac phuong trinh héi quy tuyén
tinh gitia logarit cia nong do hoat chat véi probit ctia
ti 1é phan tram s6 sinh vat bi anh hudng dé€ xac dinh
dugc cac gia tri EC. Theo d6, EC50 ctia Enrofloxacin
vao khoang 1,1 - 4,7 mg/l; EC50 cua Ciprofloxacin la
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4,1 - 22,3 mg/l va cao hon la EC50 ctia Oxytetacyclin
la 6,1 - 24,6 mg/l. Noéng do gay anh hudng dén sinh
vat thi nghiém cao nhat sau 24 gi¢ va thudng giam
cham ti 48 - 96 gio (Bang 2).

So v6i nhiing két qua nghién ctiu khéc, gia tri
EC50 ctia khang sinh Enrofloxacin d6i v6i nong
noc thip hon so véi cac loai DPVKXS va ca (Andrieu
et al., 2015, Carraschi et al.,, 2011); gia tri EC50
cta Ciprofloxacin thap hon cac loai PVKXS va ca
(Andrieu et al.,, 2015, Martins et al., 2012); gia tri

EC50 cuia Oxytetracyclin doi véi nong noc thap hon
so vGi cac loai PVKXS va cao hon céc loai béo tdm
hay tao (Ji et al., 2012, Machado et al., 2016). Nhin
chung, trong s6 cac loai thuay sinh véat dugc chi ra
trong cac thti nghiém & trén thi nong noc kém nhay
cam hon céc loai thuc vat thay sinh nhu tdo hay beo
tdm nhung lai nhay cam hon cac loai dong vat thay
sinh nhu DVKSX va cd. Diéu nay c6 kha nang la do
16p da mong dé thdm thdu ctia ching khién ching
nhay cam hon khi ti€p xuc v6i cac chat doc.

Bang 2. Nong d¢ gay anh hudng ctia cac khang sinh d6i v6i nong noc

oi oi Nong do anh huéng (mg/1
Hoat chat Thm. glan Phuong trinh R? g g (mg/l)
(gi0) ECI1 EC10 EC50 EC90
24 y=2,447x + 3,344 0,860 0,52 1,42 4,74 15,84
48 y=2,067x + 4,619 0,779 0,12 0,36 1,53 6,36
Enrofloxacin
72 y=1,983x + 4,712 0,797 0,09 0,31 1,39 6,17
96 y=1,904x + 4,901 0,783 0,06 0,24 1,13 5,30
24 y=1,168x + 3,425 0,623 0,22 1,78 22,30 278,16
48 y = 2,506x + 2,923 0,718 0,79 2,07 6,74 21,85
Ciprofloxacin
72 y = 3,608x + 2,576 0,850 1,06 2,08 4,70 10,63
96 y =3,396x + 2,888 0,836 0,86 1,75 4,18 9,97
24 y = 2,636x + 1,332 0,782 3,22 8,05 24,63 75,33
48 y =2,691x + 2,117 0,874 1,60 3,94 11,78 35,23
Oxytetracyclin
72 y =2,615x + 2,604 0,846 1,06 2,67 8,24 25,45
96 y = 2,356x + 3,146 0,847 0,62 2,72 6,12 21,39

Ghi chii: x - Logarit ctia nong do thir nghiém; y - Gid tri probit ciia ty 1¢ phdn tram sinh vdt c6 biéu hién bi tdc dong.

Gia tri nong do an toan tham chiéu thdp hon
EC1 (néng d6 anh hudng téi 1% sinh vat thi
nghiém) & 96 gio cta Enrofloxacin, Ciprofloxacin
va Oxytetracyclin 1an lugt la 0,06; 0,86 va 0,62 mg/I,
mic du cao hon mdt s6 hé Ha Noi (Yén, 2018)
nhung thdp hon mot s6 song ho nhiém khang sinh
trén thé gidi (Fatta-Kassinos et al., 2011), do d6 chua
thé khing dinh sy an toan ctia khéng sinh du thita
trong nudc dén quéin thé du trung ludng cu trong
tu nhién.

3.2.2. Anh huéng dén ty 1¢ tik vong ctia nong noc

Két qua theo doi ty 1¢ t vong ctia nong noc cho
thay ty 1é t vong phu thudc nong do khang sinh
va thdi gian phoi nhiém. Thoi diém sém nhét phat
hién c6 cé thé thi nghiém tl vong 1a 9 gid, sau do ty
1¢ ty vong tdng dan theo thdi gian va theo nong do
khang sinh. Nong noc tli vong toan b tai nong do
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thap nhat 1a 10; 50 va 100 mg/l sau 72h va 6 nong
dd cao nhit 1a 75; 50 va 300 mg/1 sau 9; 72 va 9h doi
v6i d6i véi lan lugt Enrofloxacin, Ciprofloxacin va
Oxytetracyclin (Hinh 3). O céc ca thé chét trong thii
nghiém véi ca 03 khang sinh, biéu hién thuong gap
déu 1a cong veo truc dudi (6 nong do thap) va mat
sdc t6 toan thén, hoai tii nhanh (6 néng d6 cao). Cac
biéu hién nay tuong dong véi két qua thi nghiém
cta nhiéu tac gia khac khi cho nong noc tiép xuc
v6i chat doc hitu co (Hayes et al., 2006, Mann et al.,
2009).

Bang phuong phdp da dan, thu nghiém khong
xac dinh dugc cac nong do gay chét ctia Enrofloxacin
(c6 thé 1a mot gid tri ndm trong khoang 10 - 50 tai
24 gid va khoang 5-10 mg/1 tai 48 va 96 gis), trong khi
LC50 (48 gio) ctia Ciprofloxacin va Oxytetracyclin
lan lugt 1a 195,12 va 78,81 mg/l; LC50 (96 gio) cua
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chungla 17,49 va 24,60 mg/l. Nhu véy, néu liéu lugng
st dung cac khang sinh la nhu nhau trén mét don vi
thé tich nudc mit hodc tai lugng thai ctia khang sinh
la nhu nhau trén cing mot doi tugng thuy vuc ti€p

nhén, d6 doc cdp tinh cua Enrofloxacin c¢6 thé thip
hon ctia Oxytetracyclin va Ciprofloxacin, d6 doc ctia
Oxytetracyclin thdp hon Ciprofloxacin doéi véi du
trung ludng cu.
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Hinh 3. Ti [¢ tt vong clia nong noc khi ti€p xtc véi cac chit khang sinh
Bang 3. Nong do gay chét ctia cac khang sinh doi véi nong noc
oi gi Nong do6 gay chét (mg/1
Hoat chat Thm. st Phuong trinh R? 8O 8L (mg/])
(gi0) LCI0 LC50 LC90
48 Y =1,319X + 1,979 0,815 20,88 195,12 1823,05
Ciprofloxacin
96 Y =4,951X - 1,154 0,766 9,64 17,49 31,73
24 Y =9,578X - 15,92 0,922 112,33 152,79 207,87
Oxytetracyclin 48 Y =5,108X - 4,688 0,99 44,26 78,81 140,34
96 Y =3,381X + 0,297 0,67 10,28 24,6 58,81

Co cung xu thé véi su khac biét vé nong do gay
anh hudéng (EC50), két qua cho thdy nong noc nhay
cam hon ca Pmesopotamicus va H. Eques doi véi
Enrofloxacin (véi LC50 48 gio 1a 100-116,7 mg/l)
(Carraschi et al., 2011), nhay cam hon giap xac nudéc
mdn Artemia parthenogenetica véi Oxytetracyclin
(v6i LC50 tai 24-48 gio la 806-871 mg/l) hodc ca
Oryaczias latipes (v6i LC40 tai 24-48 gid la 215,4 va
110,1 mg/1) (Ji et al., 2012, Ferreira et al., 2007).

IV. KET LUAN

Khi tiép xdc véi khang sinh, nong noc cé biéu
hién bat thudng nhu boi mit thing bang, nim
nghiéng dudi ddy binh, ndi trén mét nudc va chét.
V6i khang sinh Enrofloxacin nong noc con cé biéu
hién cong veo truc dudi & nong do cao. Nong do gay
anh hudng 50% nong noc thi nghiém sau 96 gic
ctua Enrofloxacin, Ciprofloxacin va Oxytetracyclin
lan lugt la 1,13 va 4,18 va 6,12 mg/l. Nong do gay
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chét 50% sinh vét tht nghiém sau 48 gid cta cac
khang sinh lan lugt 1a 195,12 va 78,81 mg/l d6i véi
Ciprofloxacin va Oxytetracyclin. Nong noc nhay
cam hon v6i Enrofloxacin hon hai khdng sinh con
lai va nhay cam hon hau hét cac loai dong vat khong
xuong song va ca doi véi ca ba khang sinh.

Dai néng d¢ thi nghiém ctia Enrofloxacin qua
rong va khong du chi tiét d€ xdc dinh LC50 trén
du trung cua Hylarana guentheri. Ngoai ra, cac anh
huéng man tinh, anh hudng lam sang va trao déi
chat... khong dugc xem xét trong nghién ctiu nay. Do
vay, can ¢ nghién ctu chi tiét hon d€ chiing thuc tac
dong cua cac khang sinh trén loai thit nghiém.

TAI LIEU THAM KHAO

HU - Khoa Co khi, Pai hoc Nong lam, Pai hoc
Hué., 2016. Xac dinh du lugng cac khang sinh
oxytetracycline, tetracycline va chlotetracycline
trong tom thé chan tring nudi tai xa Dién Mon,
huyén Phong Dién, tinh Thua Thién Hué bing
phuong phap sac ky long hiéu ning cao (HPLC).
Hue University Journal of Science (HU JOS), 121.

Andrieu M., Rico A., Phu TM., Phuong NT., Van Den
Brink PJ., 2015. Ecological risk assessment of the
antibiotic enrofloxacin applied to Pangasius catfish
farms in the Mekong Delta, Vietnam. Chemosphere,
119, 407-414.

Blaustein AR., Wake DB., Sousa WP, 1994. Amphibian
declines: judging stability, persistence, and susceptibility
of populations to local and global extinctions.
Conservation biology, 8, 60-71.

Bo Nong nghiép va Phat trién ndng thon, 2016. Danh
muc thudc thu y dugc phép luu hanh, cdm st dung &
Viét Nam, céng b6 ma HS doi vé6i thudc thu y nhap
khéu dugc phép luu hanh tai Viét Nam. Thong tu so
10/2016/TT-BNNPTNT ngay 7/16/2016.

Carraschi SP., Shiogiri NS., Venturini FP., Da Cruz
C., Girio A., Machado Neto JG., 2011. Acute
Toxicity and Environmental Risk of Oxytetracyline
and Florfenicol Antibiotics to Pacu (Piaractus
mesopotamicus). Boletim do Instituto de Pesca Sao
Paulo, 37, 115-122.

Fatta-Kassinos D., Meric S., Nikolaou A., 2011.
Pharmaceutical residues in environmental waters
and wastewater: current state of knowledge and
future research. Analytical and bioanalytical
chemistry, 399, 251-275.

Ferreira CSG., Nunes BA., De Melo Henriques-
Almeida JM., Guilhermino L., 2007. Acute toxicity
of oxytetracycline and florfenicol to the microalgae

128

Tetraselmis chuii and to the crustacean Artemia
parthenogenetica. Ecotoxicology and Environmental
Safety, 67, 452-458.

Halling-Sorensen B., Nielsen SN., Lanzky P., Ingerslew
E., Liitzhoft HH., Jorgensen S., 1998. Occurrence,
fate and effects of pharmaceutical substances in the
environment-A review. Chemosphere, 36, 357-393.

Hayes TB., Case P, Chui S., Chung D., Haffele
C., Haston K., Lee M., Mai VP., Marjuoa Y,
Parker J., 2006. Pesticide mixtures, endocrine
disruption, and amphibian declines: are we
underestimating the impact? Environmental health
perspectives, 114, 40-50.

Ji K., Kim S., Ham S., Seo J., Lee S., Park Y., Choi
K., Kho YL., Kim PG., Park J., 2012. Risk
assessment of chlortetracycline, oxytetracycline,
sulfamethazine, sulfathiazole, and erythromycin in
aquatic environment: are the current environmental
concentrations safe? Ecotoxicology, 21, 2031-2050.

Machado A., Americo-Pinheiro J., Carraschi S.,
Cruz C., Machado Neto J., 2016. Acute toxicity
and environmental risk of oxytetracycline antibiotic
for tilapia (Oreochromis niloticus), Daphnia magna,
and Lemna minor. Arquivo Brasileiro De Medicina
Veterinaria E Zootecnia, 68, 1244-1250.

Mann RM., Hyne RV,, Choung CB. & Wilson SP.,
2009. Amphibians and agricultural chemicals:
review of the risks in a complex environment.
Environmental pollution, 157, 2903-2927.

Martins N., Pereira R., Abrantes N., Pereira J.,
Goncalves F., Marques C., 2012. Ecotoxicological
effects of ciprofloxacin on freshwater species: data
integration and derivation of toxicity thresholds for
risk assessment. Ecotoxicology, 21, 1167-1176.

Nieuwkoop PD., 1956. Normal table of Xenopus laevis.
Daudin, 162-203.

OECD, 2009. The Amphibian Metamorphosis Assay.
OECD guideline for the Testing of Chemicals,
No. 231, 33.

Rand GM (ed)., 2020. Fundamentals of aquatic toxicology:
effects, environmental fate and risk assessment,
CRC press.

Trudéng HN., Thanh TTN., Diing NT, 2015. Tinh hinh
nhiém va ti 1¢ khéng thudc ctia Vibrio spp. phan lap
tu thuy san va nudc nudi tai Tién Giang. Tap chi
Khoa hoc, 157.

Yén PTT, 2018. Nghién citu ddnh gid du lugng moét s6
chdt khang sinh trong nudc va dong vdt thity sinh
trong mot s6 ho Ha Noi. Luan van tot nghiép trudng
Pai hoc Bach Khoa Ha Noi.



Tap chi Khoa hoc va Céng nghé Nong nghiép Viet Nam - S6 9(118)/2020

Acute toxicity testing of antibiotics to amphibian larvae

Do Phuong Chi, Dinh Tien Dzung, Vu Pham Thai,
Ha Ngoc Ha, Nguyen Thi Thu Ha

Abstract

The effects of three antibiotics (Enrofloxacine, Ciprofloxacine and Oxytetracycline) on Hylarana guentheri larvae
(tabpoles) were assessed through laboratory acute toxicity tests. Tadpoles were exposed to different test concentrations
using standard laboratory static assays over a 96-hour period. The effect was assessed by comparing the incidence of
abnormalities and mortality of tadpoles in the control group with the antibiotic exposure group. The most common
abnormalities observed in all three antibiotics were loss of balance, lying on the bottom of the bottle, and death.
Incidence of abnormalities and death was significantly affected by the concentration and duration of exposure.
EC50 (96 hours) of Enrofloxacin, Ciprofloxacin and Oxytetracyclin were 1.13 and, 4.18 and 6.12 mg/l, respectively.
LC50 (48 hours) of Ciprofloxacin and Oxytetracyclin were 195.12 and 78.81 mg/l, respectively. Tadpoles were more
sensitive to Enrofloxacin than the other antibiotics and more sensitive than most of invertebrates and fish to all
studied antibiotics.

Keywords: Acute toxicity testing, amphibian larvae, Ciprofloxacine, Enrofloxacine, Oxytetracycline
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