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Tém tat - Thube trir sdu thwéng dwoc nghién civu vé doc tinh 1én vi
sinh vat, tuy nhién chd yéu tap trung vao doc tinh cip va & ndng do
gay chét chi khdng phai la dc man tinh va & nbng do thép hon.
Trong nghién ctru nay, két qua cho thay s tlep xuc véi thudc trir sau
cypermethrin & néng d6 twong dwong véi ndng do hién dién trong
moi trwdng da anh huong céc chtrc nang sinh thai ctia vi khuén phan
lap tir hd 29/3 14 E. coli va Pseudomonas sp., nhw hoat dong clia cac
enzyme (cellulase va protease). Trong khi cac nong do xe ly thap
nay cla cypermethrin khdng tac dong dén tbng sb té bao séng clia
hai loai vi khuan dwoc phan lap, thi ching lai 1am gidm hoat déng
clia enzyme cellulase va protease. Sau khi tiép xtc véi cypermethrin
& hau hét cac ndng dd, ca E. coli va Pseudomonas sp. déu bi gidm
d6 nhay v&i 2 khang sinh thong dung la ceftazidim va ciprofloxacin.
Riéng su tiép xdc voi ndng dd cypermethrin 25ug/L da gay khang
mUrc trung binh & E. coli v&i ciprofloxacin.

T khoéa - thubc trlr sau; cypermethrin; vi khuan; khang khang
sinh; tac dong sinh thai

1. Pat vin dé

Nong nghiép 1a mot trong nhing nén kinh t& quan trong
trong viéc dam bao an ninh lwong thuc, phat trién va hoi
nhdp qudc t& cua Viét Nam. Trong ndng nghiép, viéc st
dung phan bon hda hoc va hoa chét bao vé thuc vat (BVTV)
trong d6 c6 thudc trir sdu da mang lai hiéu qua dang ké trong
phong trir dich hai, sdu bénh, ting ning suit va san lugng
nong phim. Tuy nhién, viéc lam dung thudc trir sau trong
nong nghiép ngay cang tang, cung vdi ddc tinh cua cac loai
thude trir siu thudng cao, nén da va dang giy ra nhiing tic
hai tiéu cyc dbi vi strc khoe con nguoi, moi truong va cac
loai sinh vat khong chu dich khac, ké ca cac loai vi sinh vat.

Thube trir sau tham nhap vao hé sinh thai thuy sinh
bang nhiéu cach: Dung truc tiép dé kiém soat sau bénh, vi
khuén, ndm bénh cho cay trong va dong vat thuy sinh; Tiép
c4n v&i ngudn nude do lan truyén tir viing dat xung quanh
da dugc phun hay bén thude. Khi thude trir sau xam nhap
vao mdi truong nude va ton tai lau dai trong do s& gay ra
mot sb tac dong tiéu cuc cho sinh vat thiy sinh va nhat 1a
hé thdng vi khuan phén giai cac chit hitu co trong nude [1].

He¢ vi sinh vét trong moi truorng nude co vai tro quan
trong trong chuyen hoa vat chit théng qua cac chu trinh dinh
dudng nhu chuyén hoa nito, phan giai cellulose, phan gii
tinh bot... Sy phén b6 cta cac loai vi khudn trong méi trudng
nudce da gop phan diéu hoa chit lugng nudce trong tu nhién,
gidm 6 nhiém méi trudng va giam cac hién twong phu dudng
gdy anh huong dén cac sinh vat thay sinh khac. Phan ung
cua vi sinh vat da duogc khuyén cao nhu 1a moét chi s6 canh
bao som vé sy cang thing ctia hé sinh thai, nhd vao tinh chat
phén tmg nhanh chéng véi nhitng thay dbi cua diéu kién méi
trudng, nhu tiép xtc voi doc td [2].

Abstract - Insecticides are often tested for toxicity but only for
acute and lethal, not for chronic and sublethal effects on microbes.
In this study, exposures of Escherichia coli and Pseudomonas sp.
isolated from 29/3 lake in Danang city to the pesticide cypermethrin
at environmentally relevant concentrations (0.25; 2.5 and 25 pg/L)
were found to induce changes regarding ecological function such
as enzymatic activities (cellulase and protease). While these
sublethal concentrations of cypermethrin did not affect total vital
bacteria cells of both bacteria species, they reduced activity of
cellulase and protease enzymes in E. coli and Pseudomonas sp.
With the application of cypermethrin at most of the concentrations,
E. coli and Pseudomonas sp. had significant reduction in
susceptibility to the antibiotics ceftazidim and ciprofloxacin.
Specifically, exposure to 25ug/L of cypermethrin caused
intermediate resistance to ciprofloxacin in E. coli.
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Doc tinh ciia thude trir sau c6 thé anh huong dén hé vi
sinh vat theo nhitng cach khac nhau. Thudce trir sdu duge diéu
chéva phat trién vé6i co ché hoat dong dac biét cho con trung,
¢6 dai va hodc cac mam bénh. Hau hét cac thude trir siu voi
cach thuc hoat dong cu thé trén sau bénh (thudc rc ché
ACHE, diéu bién GABA, kénh diéu bién natri hodc kali, chat
trc ché sterol, trc ché su phat trién) co thé khong c6 mot hoat
dong hay bat ky tac dung truc tiép nao trén vi khuan [3]. Cac
loai thudc trir sdu voi co ché khong co tiém ning tac dong
dén céc vi khuan thi c6 thé khong gay anh huong dén chiing,
nhung mit khac voi nhimg loai ¢ tiém nang anh hudng thi
¢6 thé tac dong bang cach 1am vi khudn chét, lam giam dén
s6 hodc cac hoat tinh cua ching. Hoa chat bao vé thuc vat
anh huong dén vi khuan theo nhiéu cach thong qua viéc bién
d6i cac thudc tinh sinh hoa va sinh 1y [4], ngoai viéc tidu diét
chung. Thuoc trir sau c6 thé gay ha1 truc tiép (ngay 1ap tirc
hoac ngan han) dén cac vi khuén tiép xtc v6i hoa chat hodc
gian tiép do sy thay ddi gay ra bai cac chét hoa hoc dbi véi
mdi truong hay thong qua ngudn thue pham [5]. Tac dong
ctia thudc trir sau cling bi anh huéng béi nhidu thong s6 cua
mdi trudng, ngoai cac tinh doc ndi tai cua hoa chét.

Cypermethrin 14 mot hoat cht nhém Cuc tong hop
(Pyrethroid), dugc tong hop thanh cong vao nam 1974, 1a
thudc trir siu dugc tmg dung rong rai va higu qua trong nong
nghiép, nudi tréng thuy san cting nhu sir dung trong linh vire
giadungvay té [6]. Hoat chét cypermethrin thuc nhom doe
11, ¢6 chi sb tac dong moi truong twong déi cao (EIQ 36,35),
cypermethrin rat doc v6i ca va 13 mot trong nhitng nguyén
nhan lam tom chét hang loat. Vi vay ngay 16/01/2012, Bo
NN&PTNT da ban hanh Thong tu sb 03/2012/TT-
BNNPTNT cam sir dung cypermethrin trong san xuét, kinh
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doanh thuy san. Tuy nhién, hién nay cac loai thudc trir sdu
co hoat chét nay van dang dugc san XUt va st dung rong rai
trong nong nghiép. Diéu nay c6 thé dan dén nguy co xam
nhdp va ton du trong h¢ sinh thai thuy sinh, gay anh huong
dén qué trinh phan g1a1 ctia hé vi khuéan trong nu6c, gop phan
lam ting 6 nhiém mai truong nude. Tuy vy, tac dong sinh
thai cua cac loai thude trir sdu noi chung va cypermethrin noi
riéng chu yéu dugc danh gia vé doc tinh cap va sb luong té
bao sdng vi sinh vat dudi ndng d6 xu 1y cao. Do do, van con
thiéu cac nghién ctru vé doc tinh 1au dai trén cac chi s6 lién
quan dén chirc ning sinh thai ciing nhu anh huéng dén do
nhay ctia vi khuan véi cac loai khang sinh pho bién.

Bai bao nay xac dinh anh huong cua thude trir siu
Cypermethrin ¢ nong d6 thuong ton du trong méi truong
nudc dén sd luong sdng, hoat tinh enzyme (protease,
cellulase) va kha nang khang khang sinh (d6 nhay cam voi
khang sinh) sau tiép xtc lau dai voi Cypermethrin cta vi
khuén E. Coli va Pseudomonas sp. dugc phan lap tir hd
29/3, thanh phd Pa Ning.

2. Phwong phap nghién ciru
2.1. Phwong phdp thu méu

5 Cac mau nude duoc thu ~tai hd cong vién 29/3 & TP. ba
Nang va quy trinh thu mau theo Ti€u chuan quoc gia
TCVN 8880:2011 - Chat lugng nude - Lay mau nudc dé
phén tich vi sinh vat.

_Chon 05 vj tri thu mau khac nhau tai hd sau d6 tron 5
mau lai dé duqc 1 mau dac trung. Mau duogc bao quan lanh,
khong dugc d€ anh sang tiép xtc tryc ti€p v6i mau va van
chuyén nhanh v€ phong thi nghi€ém dé phan tich.

2.2. Phwong phdp phan lgp vi khudin

Phan lap cic mau dya trén phuong phap phan lap cua
Egorow [7].
2.3. Phwong phdp dinh danh vi khuéin

~Xac dinh cac dac diém vé hinh thai, phan tng sinh hoa,
kiém tra cac chi tiéu co ban: Nhuém Gram, tinh di dong,
catalase, oxidase, kha nang sir dung duong trong diéu kién
hiéu khi va yém khi (O/F), dya theo phuong phap cua
Frerichs va Millar [8] va Buller [9]. Bong thoi, s dung bo
kit API 20E (BioMerieux) dé dinh danh dén loai vi khuan.
2.4. Phwong phdp giir giong vi khuin Egorow

Dé bao quan chiing gidng vi sinh vét cho nhiing nghién
clru tiép theo, vi khuén dugce cay lai dinh ki trén moi trudong
thach nghiéng c6 ciing méi truong de ta am ¢ 35°C - 39°C
trong 2 - 3 ngay. Sau d6 bao quan trong tu lanh & 4°C, cay
chuyén dinh ki dé giir gidng.

2.5. Phwong phdp xdc dinh téng sé vi khuén
) Téqg s6 vi khuan dugc xac dinh bang phuong phap dém
s0 khuan lac trén moi trudong thach dia thich hop doi véi

mbi loai vi khuén.
CFU _ S8 khuéan lac (CFU)x D6 pha lodng

g Thé tich mAu (ml)

2.6. Phwong phdp xdc dinh khd ndang sinh hogt tinh

enzyme protease, cellulase va amylase ciia vi sinh vit
Xac dinh kha nang ‘sinh hoat tinh enzyme protease,

cellulase cua vi sinh vat bang phuong phap duc 16 thach [7].

2.7. Phwong phdp xdc dinh thoi gian sinh truéng ciia vi
khuan

Xac dinh dudng cong sinh trudng cua vi sinh vat tuyén
chon bang phuong phap nudi cdy tinh va dém sb lugng
khuén lac trén méi truong thach dia [10].

2.8. Phuwong phdp khdng sinh do

Phuong phap 1ap khang sinh d6 dugc thuc hién theo
tiéu chuan cua The Clinical va Laboratory Standards
Institute (CLSI 2006) [11], stt dung moi truong Mueller-
Hinton Agar (MHA, Merck, Darmstadt, Germany) voi 2
loai khang sinh Ciprofloxacin, Ceftazidime (Bio-rad,
Marnes-la-Coquettle, France). U 24 — 48 gid ¢ 28 — 30°C,
sinh khdi khoang 108 CFU/mL.

Po duong kinh v6 tring (mm) theo tiéu chuin cua
Clinical va Laboratory [11], nham x4c dinh loai khéng sinh
nhay, trung binh va khang. D6 nhay cua vi khuan d6i véi 2
loai khang sinh ceftazidime va ciprofloxacin dugc quy dinh
theo bang 1:

Bing 1. Xdc dinh @6 nhay cia vi khudn déi voi ceftazidime va

ciprofloxacin theo dwong kinh vong vo trung (CLSI 2006)

Vong vo trung (mm
Khéng sinh g J ( ) .
Nhay Khéng trung binh Khéang
Ceftazidime >19 17-18 <16
Ciprofloxacin >21 15-20 <14

2.9. Phwong phdp xi li s ligu

Tét ca cac sb liéu déu duoc lap lai v6i 3 mau. Phan tich
hdi quy don bién (ANOVA) (phan mém SPSS phién ban
22) dugc su dung dé nhan biét sy khac biét v& moi _thong
sd giita cac mau duoc xur 1y thude trir sdu va mau ddi
chimg(<= 0,05). Néu c6 sy khac biét co y nghia thong ké
¢ mirc 95% (p<0,05) thi phep phan tich hau dinh Tukey
dugc sir dung dé nhéan biét ndng do xir ly nao c6 tac dong
mang ¥ nghia thong ké dén céc thong sb.

2.10. Thiét ké thi nghiém thiv nghiém dnh hwéng cia
cypermethrin lén vi khuén dwoc phén lip

Vi khuan duoc nudi trong cac lo chira méi truong NB
1ong, v6i ndng d6 thude thir nghiém cudi cung twong duong
v6i ndng d6 cypermethrin hién dién trong mdi trudng nude
mit da dugc bao céo trong nghién ctru trude day (0,11pg/L)
[12] va cao hon ndng d6 d6 tir 10 — 100 1an dé md phong
ndng do trong nudc thai hodc trong truong hop st dung
thube trir sdu voi s6 lugng 16n hon nhidu va khong duogc
kiém soét chit ch& (gom 0,25; 2,5 va 25ug/L). Nudi lac déu
trén may lic (200 vong/phit) ctr sau 48h mau vi khuan & mdi
lo dugc lay ra dé xac dinh hoat do  enzyme theo phuong phap
duc 16 thach xac dinh mat do song theo phuong phap xac
dinh tong s vi khuan va dugc cay chuyen qua 2 dot nira
trong mdi trudng giéng moi truong ban dau dé tién hanh x4c
dinh hoat d enzyme, mat 4§ song theo thoi gian.

3. Két qua nghién ciru
3.1. Két qui mgt dp séng cia vi khudn khi nuéi ciy véi
cypermethrin ¢ cdc néong dp khdc nhau

T mau r}u(’yc mat da phan 1dp va dinh danh dugc 7
chung vi khuan. Thir nghiém sinh héa cung véi §ﬁ dung bd
test API da dinh danh dugc 7 ching ndy, gom E.coli,
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Pseudomonas sp., Klebsiella pneumoniae, Burkholderia
pseudomallei, Vibrio vulnificus, Bacillus subtilis,
Staphylococcus epidermidis. Tac gia da Iya chon 2 trong
s6 7 chung vi khuén do tinh phd bién trong sir dung dé
nghién ctru 1a E.coli va Pseudomonas sp.

Két qua dém CFU ciia hai loai vi khuan trong cac mau
d6i chimg va cac miu xir Iy v6i thude trir sau cypermethrin
& cac ndng d6 khac nhau qua 3 dot cay chuyén duoc thé
hién & Bang 2.

Bing 2. MGt dé séng ciia vi khudn sau 3 dot cdy chuyén trong moi
trieong chira thuoc triv sau cypermethrin & cdc nong do khéc nhau

Nong dd thude trir sdu (ug/L)
Vi khuin |Thoi gian|  S6 lwong vi khudn*10%+SE (CFU/mL)
Poi chirng | 0,25 25 25
Sau 48h | 167,30 165,00 | 166,30 | 166,00
dot 1 +5,24 +2,65 +3,84 +3,79
E coli Sau 48h | 167,00 163,67 | 162,30 | 165,00
’ dot 2 +6,66 +4,80 +4,84 +4,36
Sau 48h | 168,30 162,00 | 162,00 | 165,00
dot 3 +2,90 +3,46 5,36 +4,73
Sau 48h | 153,30 154,67 | 151,67 | 153,67
dot 1 +3,48 +3,48 +1,86 +3,53
Pseudom| Sau 48h | 154,67 152,00 | 154,00 | 155,30
onassp.| dot2 +3,53 +3,22 +4,04 +7,10
Sau 48h | 154,00 155,30 | 154,67 | 155,30
dot 3 +3,60 +1,80 15,24 +3,84

Ve kha nang sinh trudng cua cac chung vi khuén qua
cac ndng d6 ¢ ca 3 dot sau 6 ngay tiép xuc véi thude, sb
luong CFU/ml cua E. coli nam trong pha cén bang & cac
nong d6 0,25 pg/L; 2,5ug/L, 25 pg/L. déu khong c6 su khac
nhau so véi dbi chimg. Cu thé, dot 1 s6 luong CFU/ml
dao dong tir 165,0+2,7 dén 166,3+3,8 CFU/mI, so v6i mau
dbi chimg (167,3%5,2) khong co sy khac biét rd rét
(p-value>0,05). O dot 2, sb lugng CFU/ml thap nhat ¢ ndng
do6 2,5 pg/L 1a 162,3+4,8 nhung so v6i mau ddi chimg
167,0+6,7CFU/ml van khong c6 su khac nhau. Trong dot
3, ciing twong tu & 2 dot trude sé lwong CFU/ml & cac ndng
d6 thudc dao dong tir 162,0+3,5 dén 165,0+4,7 CFU/mI,
tuy nhién van khong khac biét so v6i mau dbi chimg
168,3+2,9 CFU/m.

Déi voi Psedomonas sp., s6 lwong vi khuan sau 3 dot
cay chuyén tiép xtic voi thude trir sdu Cypermethrin, tuy CO
s6 lugng sinh trudng & pha can bang thip hon so véi sb
lugng sinh trudéng cua E.coli, tuy nhién cting khong co su
thay d01 c6 y nghia thong ké so voi miu dbi ching. O dot
1, sb luong vi khuan dao dong tr 151,741,9 dén
154,7+3,5CFU/ml, so véi miu dbi chimg 153,343.5
CFU/ml khong c6 su khac biét (p>0,05). Tuong tu, ¢ dot 2
va dot 3 s0 lugng vi khuan trong pha can bang van khong
¢6 su khac biét so véi mau ddi chung.

3.2. Két qua ddnh gid kha ning sinh hogt tinh enzyme
cellulase va protease ciia vi khudn sau khi ciy chuyén
trong moi truwong chira cypermethrin
3.2.1. Tdc déng lén enzyme cellulase

Két qua phan tich cho thdy, theo ndng d6 thudc va thoi
gian tiép xuc lau dai v6i cypermethrin thi kha nang sinh
tong hop cellulase cua E.coli ¢6 sy chénh léch so v§i mau

dbi ching & ca 3 dot nudi céy, su khac nhau c6 y nghia
thong ké (p<0,0001). Cu thé, ddi voi dot 1, gid tri _trung
binh theo nong d6 cta hoat tinh cellulase so véi mau d01
chung (35,67 £ 0,30) co6 su thay d6i khac nhau theo nong
do6 0,25 pg/L, 2,5 pg/L, 25 pg/L lan luot 1a 28,67 +
0,60 (mm) (p=0,001); 25,00+ 1,15 (mm) (p<0,0001) va
25,30 + 0,88 (mm) (p<0,0001). Dbi v6i dot 2, gia tri trung
binh cua hoat tinh cellulase & cac ndng do thip hon so voi
méu d6i chimg (34,67 + 0,88 mm) dao dong tir 22,00 +
0,60 mm, 22,33+ 0,88 mm dén 21,67 + 0,88 mm (tit ca gi4
tri p< 0,0001). Déi véi dot 3, hoat tinh cellulase c6 sy giam
dang ké so Vi dbi ching (34,33 + 1,45 mm), gia tri trung
binh theo ndng d6 lan lugt 14 25,33 + 1,20 mm (p=0,002);
20,33 + 0,88 mm (p<0,0001) va 22,33 + 0,88 mm
(p<0,0001).

40 -
Dot 1

w
o
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[3)] o ]
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Hinh 1. Sy thay déi hoat do enzyme cellulase ciia E.coli (a) va
Pseudomonas sp. (b) qua 3 dot cay chuyen trong moi truong
chira thudc trir sau cypermathrin (S6 liéu biéu dién tri s6 trung
binh cua 3 mau voi gia tri SE)

Sau 6 ngay tiép xuc voi cypermethrin theo timg nong
do, cho thiy & ngay cubi cung hoat tinh enzyme cenllulase
cta E. coli déu thap hon so v6i dot dau tién khi nudi cdy.
Déi voi E. coli khi ciy chuyén & ndng d6 thude 1a 2,5pg/1
thi kha nang sinh hoat tinh enzyme cellulase giam dan theo
thoi gian nudi cdy tir dot 1 dén dot 3 (25,00 + 1,15 - 20,33
+ 0,88 mm). O ca 3 dot khong c6 su khac biét gilra cac
nong do xir 1.

Déi véi Pseudomonas sp., phan tich ANOVA cho thay
két qua hoat tinh cellulase duéi tac dong ciia cypermethrin
& ca 3 dot déu c6 su khac biét mang y nghia (p déu < 0,001).
Dot 1, hoat d6 cellulase tai cac nong d6 0,25; 2,5 va 25ug/L
déu thap hon va c6 ¥ nghia thong ké so v6i mau dbi ching
(voi p tuong tmg 1a <0,0001; 0,017; 0,001); Dot 2 két qua
cho thay, su khac biét xay ra & nong d¢ 2,5ug/L (p<0,0001)
con ¢ 0,25 va 25ug/L khong lam thay doi hoat do cua
enzyme (p tuong tng = 0,329 va 0,501). Dot 3, nong a6
cao nhét ctia cypermethrin khong 1am anh huéng dén hoat
d6 enzyme (p=0,860) trong khi 0,25 va 2,5ug/L lam giam
so voi dbi chimg (p<0,0001).
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3.2.2. Tac dong lén enzyme protease

kinh (mm)
N w B
S & oS

Do
udmng
o

o

“Néng 4 ugl) ___|(a)

N
a1

bot 1
EZO = Dot 2
ED " Dot 3
10
2
%" 5
g0 ‘

0 0.25 2.5

25 |
Nong d¢ (ng/l) (b)

Hinh 2. Sir thay déi hoat do enzyme protease cua E.coli (a) va
Pseudomonas sp. (b) qua 3 dot cay chuyén trong méi trirong
) . Chita thuqc trir sdu cypermethrin
(S0 liéu biéu dien tri so trung binh cua 3 mau voi gia tri SE)
Két qua E.coli sau khi nudi ciy véi cypermethrin ¢ cac
nong d6 khac - nhau co6 hoat tinh enzyme protease c6 chénh
léch so v&i mau ddi chimg. O dot 1 sau 2 ngay tiép xuc voi
thudc, hoat d6 protease cia E.coli tai cac ndng d6 0,25; 2,5
va 25ug/L lan luot 1a 22,0+1,0 (mm); 24,0+1,0 (mm);
24,3+0.3 (mm) déu thip hon va ¢6 ¥ nghia thong ké so vai
mau dbi chimg 29,330, 88 (voi p trong ung = 0,001;
0,009; 0,013). Sau 4 ngay tiép xtic v6i thude & dot 2 gid tri
hoat d6 enzyme protease cua E.coli ciing thip hon va co su
khéc biét gitra cac ndng do thir nghiém 0,25; 2,5 1an luot 14
25,67+0,88; 24,67+0,88 (p twong tmg = 0,016; 0,005),
ngoai trur tai 25 pg/L giam nhung khong mang y nghia
thong ké (p=0,14) so voi & ndng d6 ddi chimg. Sau 6 ngay
nudi ciy trong thude & dot 3, hoat do protease tuong g
cling nhu hai dgt truéc (19,67+0,30; 21,30+1,30;
19,67+0,30) déu thiap hon so v&i miu dbi chung
(28,67+0,30) (p<0,0001).

Céc ndng do xir Iy cypermethrin gdy tac dong manh mé
dén hoat d¢ enzyme protease ctia Pseudomonas sp. ¢ ca 3
dot (p twong ttng = 0,003; < 0,0001; 0,001). Pot 1, hoat d9
enzyme & cac nong do 0,25; 2,5; 25ug/L giam so véi ddi
chimng (p twong tmg = 0,018; 0,004; 0,004). Tuong tu ¢ dot
2, cac gia tri ndy giam so véi ddi ching véi tat ca gia tri
p<0,0001 va ¢ dot 3 (p=0,002; 0,005; 0,001).

3.3. Két qud vé sw thay doi dé nhay véi khdng sinh ¢ vi khudn
E. coli va Pseudomonas sp. sau khi tiép xiic véi cypermethrin
3.3.1. Dé nhay cua vi khudn E. coli véi cdc logi khang sinh

Két qua khang sinh do E.coli sau khi nudi trong moi
trub‘ng ¢6 cypermethrin vai cac loai khang sinh ceftazidime
va ciprofloxacin cho théy, duong kinh vong khang khuan
d6i v6i E.coli & cac ndng do thude 0,25; 2,5; 25 Mg/l déu
thép hon so v6i dudng kinh vong khang khudn cta miu déi
chimg (29,0+0,5mm) (ANOVA, p<0,0001, Hinh 3). Béi
voi ceftazidime, phén tich Tukey cho thdy sy giam co ¥
nghia thong ké xay ra & ca 3 nong do twong ung theo timg

ndng do 1a 22,0+0,5mm; 22,0£0,5mm; 21,0+0,5mm (p déu
<0,0001). Tuong tu, abi voi ciprofloxacin, vi khuén E. coli
sau khi tiép xtic véi 3 ndng do xir Iy cua thude trir sdu thi
gia tri cic vong khang khuin giam twong tng la
25,0£0,5mm  (p=0,002); 24,0+0,5mm  (p=0,0023)
19,0+0,5mm (p<0,0001).
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Hinh 3. Biéu do thé hién sy thay doi dwong kinh vong khdng
khudn cia E.coli sau khi dwoc nudi trong moi truong chira
cypermethrin voi cdc logi thuoc khang sinh
3.3.2. Dé nhay cua vi khudn Pseudomonas Sp. voi cdc logi

khang sinh

Dbi voi Pseudomonas sp. sau khi nudi trong méi truong
c6 cypermethrin, két qua khang sinh dd cho thay, duong kinh
vong khang khuan khang sinh ddi voi Pseudomonas sp. &
cac n6ng dd thude 0,25; 2,5; 25 pg/l thi déu nho hon so véi
dudng kinh vong khang khudn cta mau dbi chimg (Hinh 4).
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Hinh 4. Su thay déi dwong kinh vong khang khudn ciia
Pseudomonas.sp sau khi dirgc nudi trong méi trwong chira
Cypermethrin voi cac logi thuoc khang sinh

Phan tich ANOVA cho thay, Pseudomonas sp. sau khi
tiép xtc v6i cypermethrin thi do nhay v6i 2 khang sinh
ceftazidime va ciprofloxacin déu giam (p<0,0001 va p=0,015
twong tng). Cac phan tich Tukey chi ra rang, sy khac biét nay
la & ca 3 ndong do xir ly ddi véi truong hop khang sinh
ceftazidime, dudng kinh vong khang khuin tuong tng la
23,0+0,5mm; 19,0+0,5mm; 22,0+0,5mm (p déu <0,0001), s0
voi ciia miu dbi chimg (29,0+0,5mm). Déi vai ciprofloxacin,
su khac biét chi ¢6 & néng d6 0,25 va 2,5 véi cac gia tri tuong
ung 23,0+0,5mm (p<0,0001); 28,0+0,5mm (p=0,0035), &
25ug/L khong c6 su khac biét voi gia tri 1a 29,020,5mm
(p=0,081), s0 v&i mau ddi chimg 30,0+0,5mm.

4. Ban luan
4.1. Tiép xiic véi thudc triv sdu cypermethrin & noAng do
thap tir 0,25 — 25UQ/L khéong dnh huong dén mdt dj té
bao song ciia vi khudn dwoc phén lip

Qua 3 dot nudi cay E.coli va Pseudomonas sp. trong
moi truong véi cac nong d6 cypermethrin khac nhau, md
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phong su tiép xuc thuong xuyén qua nhiéu thé hé vi sinh
vat voi thudc co mdt trong moi trudng tu nhién thi mat d
song cua ca hai chung vi khuan déu khong su thay dbi so
v6i mau dbi chung. Diéu nay cho thdy, vé6i cypermethrin
dugce thir nghiém ¢ nong d6 thap thi khong anh huong dén
mat d6 séng cua vi khuan duoc nghién ciru, phu hop voi
két qua nghién ciru cia Binner va cs. [13] rang
cypermethrin khong dnh hudng dén s6 luong song cia vi
khuan trong dat. Tuy nhién, khac v6i nghién ctru cta
Ahmed va Ahmad [14] vé anh huong ciia nhém ciic tong
hop d6i véi vi khuan trong dat thi sau 14 ngay thir nghiém
vOi cypermethrin ¢ néng do tir 125-1000 mg/1 dé cho thay,
cypermethrin da co6 tac dong tiéu cuc dén sb luong vi khuén
nhung vi @ chénh 1éch thap. Ly do dan dén két qua khac
nhau nay c6 thé do su khac biét Ve noéng do xur ly, voi
nghién ctru trén nong do gay giam s6 lugng vi khuan cao
gap hang nghin 1an so v6i nghién ctru cua ching toi.
Nghién ciru cua Lopez va cs. [15] lai cho ra két qua sé
lwong vi khuan di dudng wa 4m va ua lanh ting sau tiép
xtc v&i cac loai thudc trir sdu lindane, dimetoate,
methidathion va methyl-parathion, trong khi giam d6i voi
nhom vi khudn chuyén hoé photphat. Su khéc biét vé két
qua la do khéc biét vé loai vi sinh vat nghién ciru, loai thude
trir sau va nong do cac loai thudc sir dung 1a 50pg/l, cao
gap hai lan so véi nghién ciru ctia nhom tac gia.

4.2. Tiép xiic véi thudc triv siu cypermethrin ¢ nong dj thip
tir 0,25 — 259/l tdc dpng dén hoat tinh enzyme cellulase va
protease ciia vi khudn E. coli va Pseudomonas sp.

Sau 3 dot cdy chuyén trong méi trudng c6 thudce trir siu
cypermethrin di cho thdy, chi & ndng d¢ thip (0,25 —
25ug/L) nhung cypermethrin van tac dong lam giam hoat
tinh enzyme cua vi khuan. Mot sé nghién ciru trude day vé
anh huong cua thude trir siu dén hoat tinh enzyme da duoc
nghién cuu nhu sy kich thich hoat dong cua enzyme
phosphatase trong vi khuan do thudc diét co nhu paraquat,
trifluralin, glyphosate va atrazine [16]. Nguoc lai, mot sb
loai thudc diét co khac nhu fluchloralin, metoxuron, 2,4-D
va isoproturon da dugc bao cao vé sy lam giam hoat tinh
phosphatase ctia cac vi khudn [17]. Thudc diét nim
Mancozeb dd dugc bao cao lam ting hoat dong cua
phosphatase kiém, protease va amidase trong khi giam
urease va asparaginase [18]. Su kich thich hoat déng cta
protease da dugc bao céo trong dét ty nhién duogce xir li béng
linuron & muc 10mg/kg trong khi do, cartap-HCI 100
mg/kg tc ché vinh vién n6 [19]. Ddi véi vi khuén, trong
qué trinh sinh truong va phat trién thi hé enzyme dong vai
tro rat quan trong trong viéc chuyén hoa cac chat trong moéi
truong thanh niang lugng, chit dinh dudng cho t& bao vi
khuén. Hon nita, cac enzyme cellulase va protease la
nhiing enzyme thiy phan trong méi trudng nudc, giup vi
khuén c6 thé phan giai cac hop chit hiru co [20]. Sy anh
hudng va lam gidm hoat tinh cia hé enzyme s€ lam chdm
céc qua trinh phan gidi cac chét hitu co trong méi trudng
nudc, tir 46 gay anh huong dén qué trinh diéu tiét va lam
sach moi truong nudce cua vi khuan.

4.3. Tiép xtic véi thudc triv sau cypermethrin & nong dj
thép tir 0,25 — 25ug/L lam gidm dj nhqy voi khdng sinh
ceftazidime va ciprofloxacin ciia vi khudn dwec phén lip

Két qua nghién ctru cho thdy, vi khuin sau khi nui

lau dai trong mdi truong chira cypermethrin chi véi ndng
d6 thap thi d6 nhay voi cac loai thudc khang sinh nhu
ceftazidime va ciprofloxacin giam di. Pidu nay cho théy,
cypermethrin da tac dong dén qua trinh sinh truong tir do
lam giam d¢ nhay v6i khang sinh cua vi khuan Mac du,
chi véi ndng d cypermethrin rat thap va ton tai khoang 6
ngdy trong mdi truong nudi cdy vi khuan nhung
cypermethrin di tic dong va dan dén sy giam dang ké véi
d6 nhay cta vi khuan véi cac loai thudc khang sinh phd
bién trong thi truong. D6i véi khang sinh ceftazidime, d6
nhay cua ca 2 loai vi khuén tuy déu giam so voi ddi chimg,
nhung van con nam trong mirc nhay cam theo quy dinh
tiéu chuan. Tuy nhién, ¢ E. coli mirc giam d6 nhay cam
v6i ceftazidime & cac ndng d6 xir 1y 1a tvong duong trong
khi & Pseudomonas sp. thi & nong d6 2,5ug/L c6 su giam
manh nhat v&i do nhay nam & ngudng thap nhat theo tiéu
chuén (19mm). Ddi véi ciprofloxacin, do nhay vi khuin
E.coli giam nhung van nim trong gi6i han nhay cam, &
ndng d6 xtr 1y cua cypermethrin 0,25ug/L va 2,5ug/L,
trong khi & ndng d6 cao nhat 25ug/L da gay khang thudc
muc trung binh. Nguoc lai, & Pseudomonas sp. néng do
cao nhit cia cypermethrin khong giy tac dong dén do
nhay cam véi ciprofloxacin nhung & 2 ndng do xir Iy thap
hon 1am giam d¢ nhay tuy van nim trong khoang nhay
cam.

Su giam d¢ nhay véi 2 loai thube khéang sinh nhu trén
¢6 thé dan dén nguy co lam xuat hién hién tuong khang
khang sinh do 6 nhiém thudc trir siu lau dai va lan truyén
céc gen khang khang sinh ciia vi khudn trong méi trudng.
Két qua ndy ciing théng nhat véi mot nghién ctru cua
Kurenbach va cong sy [21], ring viéc tiép xuc véi
glyphosate va hai loai thudc diét co phd bién khéc 1a 2,4-
D va dicamba da lam thay déi d6 nhay cua vi khudn dbi
v6i mot s6 khang sinh, bao gbdm ampicillin, ciprofloxacin
va cac loai thudc tetracycline. Diéu nay duoc giai thich
rang, nhitng chat diét co nay khong phai 1a "siéu doc" ddi
v6i vi khudn ma theo nghién ctru voi E. Coli va
Salmonella thi ching khong bi giét chét ngay ¢ mic
thuong dugc sir dung dé diét co dai. Thay vao do, cac vi
khuén séng sot s€ kich hoat cac protein dé loai cac doc t.
Va co ché bao vé nay c6 thé 1am cho vi khuin phat trién
sirc dé khang vai khang sinh [21].

5. Két luan

Nghién ctru ndy da chig minh rang, viéc tiép xuc lau
dai véi thuéc trir sdu cypermethrin & nong do thap, twong
duong v6i ndng d6 c6 mit trong moi truong ty nhién (0,25
— 25pg/L) da gay tac dong dén cac thong sb co lién quan
dén sinh thai moi truong, mic du khong gay tac dong dén
su sinh truong cua cac loai vi sinh vét dugc phan lap. Cu
thé, sau 6 ngay tiép xtc véi cypermethrin da lam giam hoat
tinh cia enzyme cellulose va protease, cling nhu gidm d¢
nhay voi khang sinh ceftazidime va ciprofloxacin cua vi
khuan E. coli va Pseudomonas sp. phén lap tir ho 29/3. Biac
biét tiép xtac v6i cypermethrin trong 6 ngay & ndng do
25ug/L da gy khang khang sinh ciprofloxacin mirc trung
binh & E. coli. Trong khi d6 mat do séng cua cac loai vi
khudn nay khong bi thay dbi dudi tic dong cua
cypermethrin ¢ cac n6ng d0 nghién cuu.
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