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ABSTRACT

This study was carried out to determine the presence of CTX-M, TEM and SHV genes
in E. coli ESBL and antimicrobial susceptibility of ESBL-producing E. coli isolated
from liver, meat, lung and feces of 110 chickens collected from chicken households in
Tra Vinh province by the combination disc methods (CLSI, 2014). The results showed
that 65,45% (72/110) of chickens contained ESBL E. coli. 231 ESBL E. coli isolates
were selected for the investigation of their susceptibility to 13 antimicrobial agents by
the disc diffusion method. Resistance was most frequently observed to ampicillin
(96,10%), cefaclor and trimethoprim + sulfamethoxazole (93,94%), cefuroxime
(90,91%), streptomycin (85,28%,), gentamicin (70,13%,). However, the isolates were
still sensitive to fosfomycin (91,77%), norfloxacin (74,03%) and ofloxacin (71,43%).
Thirty multidrug-resistant ESBL E.coli isolates were selected for the determination of
f-lactamase coding CTX-M, TEM, SHV genes by polymerase chain reaction. The
result showed that CTX-M and TEM genes were frequently detected in the tested
isolates (93,33% and 90%, respectively) and the SHV gene was detected at 16.66%.
This is the first report for E. coli ESBL isolated from chickens in Tra Vinh province.

TOM TAT

Nghién citu duoc thuc hién dé khao sat sw hién dién cia gen bla CTX-M, bla TEM va
bla SHV ¢ vi khudn E. coli ma héa f-lactamase phé réng ESBL va kiém tra tinh nhay
cam ciia vi khudn doi voi khang sinh. E. coli sinh ESBL dwoc phan lgp tir gan, thit, phoi
va phan ciia 110 con ga xudt thit tiv cde hg chan nudi ga & tinh Tra Vinh bang phwong
php dia két hop (CLSI, 2014). Két qua cé 65,45% (72/110) ga khao sat dwong tinh voi
E. coli sinh ESBL. Trong do, ty I¢ hién dién cua E. coli sinh ESBL trén méu phan la cao
nht (65,45%), ké dén la mau phoi (13,63%), thép nhat la mau thit (2,72%) va khong
phat hién E. coli sinh ESBL trén mau gan. 231 chung E. coli sinh ESBL duoc chon a@e
kiém tra tinh nhay cam doi véi 13 logi khang sinh bang phieong phdp khuéch tan trén
thach. Két qud cho thay cic ching cia E. coli sinh ESBL dé khéng cao véi ampicillin
(96,10%), cefaclor va trimethoprim + sulfamethoxazole (93,94%), cefuroxime
(90,91%), streptomycin (85,28%), gentamicin (70,13%). Tuy nhién, cac ching vi khudn
ndy con nhay cam doi véi fosfomycin (91,77%), norfloxacin (74,03%) va ofloxacin
(71,43%). 30 chung da khang diwoc chon dé xdc dinh cic gen CTX-M, TEM va SHV
md héa f-lactamase phé rong bang phwong phap PCR. Keét qua gen CTX-M va TEM
hién dién phé bién trong cdc chuing vi khudn dwgc kiém tra (Ian luot la 93,33% va
90%). Gen SHV hién dién véi ty Ié thap 16,66%. Pdy la nhitng két qua dau tién vé E.
coli sinh ESBL phdn lgp tir ga tai tinh Tra Vinh.

Trich dan: Bui Thi Lé Minh, Luu Hitu Méanh va Nguyén Nhut Xuan Dung, 2016. Khao sat sy hién dién gen
CTX-M, TEM va SHV & Escherichia coli sinh B-Lactamase pho rong phéan 1ap tir ga ¢ tinh Tra
Vinh. Tap chi Khoa hoc Truong Pai hoc Can Tho. 42b: 1-6.
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1 PAT VAN BE

Hién nay, mot vAn dé dang dugc quan tam la
bénh nhiém khuan do vi khuan gram a4m sinh  p-
lactamase phd rong (Extended-spectrum p-
lactamase: ESBL). Cac ESBL c6 kha nang ly giai
cac khang sinh nhom f-lactam gay kho khan cho
viée chon Iia khang sinh trong diéu tri. Bén canh do,
cac nghién ctru trén thé gidi di cho thiy ring viéc
tao ra B-lactamase phd rong 1a nguyén nhan chu
yéu gy gia ting dé khang khang sinh ¢ nhiing vi
khuén gram am, dac biét 1a E. coli va mot 6 vi
khudn thuéc ho vi khuin duong rudt
Enterobacteriacae. Trén thé giéi dd c6 rat nhidu
bdo cdo v& E. coli sinh ESBL trén ga dugc cong
bd. Theo nghién ciru cua Ilse Overdevest et al.
(2011), tai Ha Lan c6 79,8% (68/89) mau thit ga
thu thép dugc c6 sy hién dién cua E. coli sinh
ESBL. O Viét Nam, tinh hinh vi khuan E. coli d&
khang khang sinh do sinh p-lactamase phd rong di
duoc nghién ctru nhiéu trén ngudi, nhung trén ga
van con rat han ché. Nghién ciru nay dugc thuc
hién nhidm muc tiéu xac dinh sy hién dién cta
E. coli sinh ESBL trén ga & mot sb ho chan nudi
ga tai tinh Tra Vinh va xac dinh sy hién dién
gen CTX-M, TEM va SHV ma hoa B-lactamase
pho rong.

2 PHUONG PHAP NGHIEN CUU

110 con ga dugc thu thap gom 55 ga thit va 55
ga dé & cac ho chin nudi ga tai Cau Ngang, Cang
Long, Tiéu Can, Cau K¢é va TP. Tra Vinh. M&i con
ga thu thap bdn loai miu gdm thit, gan, phdi va
phan. Mau dugc ciy trén moi truong MacConkey
agar c6 bd sung ceftazidime 2mg/L, & 37°C
trong 24 gid. Sau nudi cdy, cac khuan lac E. coli
dién hinh duoc khing dinh bang kiém tra sinh hoa
indol, methyl red, voges proskauer va citrate. Viéc
xac dinh E. coli sinh B-lactamase phd rong bang
phuong phép dia két hop gém ceftazidime (30 pg)
va ceftazidime (30 pg) + clavulanic acid (10 pg)
cung voi cefotaxime (30 pg) va cefotaxime (30 pg)
+ clavulanic acid (10 pg), thr nghiém duong tinh
néu duodng kinh cia dia co clavulanic acid 16n hon
hodc bang 5 mm so voi dia khong co clavulanic
acid (CLSI, 2014).

Céc chiing vi khuan E. coli sinh ESBL phan lap
dugc 1am khang sinh d6 bang phwong phép khuéch
tan trén thach 13 loai khang sinh st dung trong
nghién ctru gdm cefuroxime (30 pg), cefaclor (30
ug), gentamycin (10 pg), streptomycin (10 pg),
kanamycin (30 pg), amikacin (30 pg), tetracycline
(30 pg), doxycycline (30 pg), norfloxacin (10 pg),
ofloxacin (5 pg), fosfomycin (50 pg), trimethoprim
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+ sulfamethoxazole (1,25/23,75 ng). Két qua xéac
dinh mure do nhay cam, trung gian va khang khang
sinh theo tiéu chuan CLSI (2014).

Cac chung vi khuan E. coli sinh ESBL da
khang duoc chon dé xac dinh kiéu gen. Méu
DNA cua vi khuin duoc chiét tach bang dun
cach thuy khuan lac trong nuéc cat khir ion &
100°C trong 10 phut. Nghién ciru st dung cap
mdi F: 5-ATGAGTATTCAACATTTCCG-3’ va
R: 5-TTACTGTCATGCCATCC-3’ dé khuéch
dai doan gen blaTEM c6 chiéu dai 351 bp
(Rasheed e al, 2000); cip modi F:
5’-ACTGAATGAGGCGCTTCC-3’ va R:
5’-ATCCCGCAGATAAATCACC-3> dé khuéch
dai doan gen bla SHV c6 chidu dai 297 bp
(Gniadkowski er al., 1998); cip mdi F: 5°-
CGCTTTGCGATGTGCAG-3’ va R:
5'-ACCGCGATATCGTTGGT-3" dé khuéch dai
doan gen bla CTX-M c6 chiéu dai 550 bp (Bonnet
et al., 2000). Phan Gng khuéch dai DNA duoc thuc
hién trong mot chu trinh nhiét: tién bién tinh &
95°C trong 4 phit, theo sau 1 35 chu ky gdm bién
tinh & 94°C trong 1 phut, gin mdi ¢ 42°C trong 1
phiit, kéo dai & 72°C trong 7 phit. San pham PCR
duoc dién di trén thach agarose 1,5% & 100V trong
3 gio cho dén khi DNA ladder dat dugc % chiéu
dai gel (Mary Ann H. Lucena ef al., 2012). Sau
dién di, nhuom gel bé‘mg dung dich ethidium
bromid 1% trong 30 phut rdi rira bang nudc cét
trong 15 phut, chup anh gel dudi tia UV.

S6 liéu dugc phan tich theo phuong phap
thong ké sinh hoc Chi square test baing phan
mém Minitab version 16.0.

3 KET QUA VA THAO LUAN

3.1 Két qua khio sat sy hién dién cia
E. coli sinh ESBL trén ga tai tinh Tra Vinh

Két qua nghién ctru & Bang 1 cho thiy ty 1&
E. coli sinh ESBL trén ga 1a 65,45% trong do ga
thit c6 ty 1¢ duong tinh 1a 63,63%, ga dé co ty 1§
dwong tinh 1& 67,27%. Ngoai ra, két qua con cho
thdy ty 1& E. coli sinh ESBL trén ga ¢ huyén Cau
Ngang 14 cao nhét 81,81%, ké dén 1a huyén Cau
K¢, Cang Long va TP. Tra Vinh c6 dong ty 1¢
68,18%, huyén Tiéu Can c6 ty 18 E. coli sinh ESBL
thap nhat 40,90%. Tuy nhién, sy khac biét ty 18 E.
coli sinh ESBL trén ga giita cac huyén khac biét
khong co y nghia théng ké (p=0,069). Theo
Vanessa Blanc et al. (2006) sy hién dién cua vi
khuén sinh ESBL trong dong vét noi chung va trén
ga noi riéng 1a do su lan truyén gen khang thudc
qua plasmid giita cac chung va cac loai vi khuén,
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ngoai ra viéc st dung cac khang sinh nhoém beta-
lactam trong chdn nudi cling tao ap luc chon loc
lén vi khuan khién vi khuan tré nén dé khang
khang sinh. Ngoai ra, tac gia con cho rang vi khuén
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E. coli sinh ESBL trén ga 1a mot ngudn chira cac
gen ma hoa ESBL va c6 thé truyén sang cac ching
vi khuan khac, trong d6 c6 nhimg vi khuin gy
bénh.

Bang 1: Ty 1¢ hién dién ciia vi khuin E. coli ESBL trén ga & cac huyén tai tinh Tra Vinh

Ga Thit

Gabé

Tong 5o ga S§ga S§ ga S§ ga Ti lg

Huyén khio sat D081 g on dwong  TilE , 08 982 " Ti1g chung

(con) khao sat tinh (con) (%) khao sat duwong %) (%)

(con) (con) tinh (con)

Tiéu Can 22 11 4 36,36° 11 5 4545 40,90°

Ciu K¢ 22 11 7 63,63 11 8 72,72° 68,18

Cang Long 22 11 5 45450 11 10 90,90° 68,182

Thanh pho 22 11 9 8181° 11 6 54,54* 68,18°
Tra Vinh

Céu Ngang 22 11 10 90,90 11 8 72,72* 81,81°

Tong 110 55 35 63,63 55 37 6727 6545

ab- Nhitng gid tri mang chit cdi khdc nhau trén ciing mét ot thé hién sw khdc nhau c¢é ¥ nghia thong ké (p<0,05)

3.2 Két qua khio st sy hi¢n di¢n ciia
E. coli sinh ESBL trén than thit va phian ga

Két qua ¢ Bang 2 cho thdy ty 1¢ hién dién E.
coli sinh ESBL trén phan, phoi, thit trén ga lan luot

la 65,45%, 13,63%, 2, 72% va khong phat hién E.
coli sinh ESBL trén mau gan. Qua so sanh thong
ké vé ty 18 E. coli sinh ESBL giira cac loai mau
khac nhau c6 y nghia thng ké (»=0,000).

Bang 2: Ty 1¢ hién dién ciia vi khuén E. coli sinh ESBL trén than thit va phan ga

. Téng Ga Thit Ga bé Ty 16
Loai X X % PRy X X X >TA
m?l.u mau S0 mau S0 mau Tylé So mau Somau Tylé chung
khio sat khio sat dwong tinh %  khio sat dwong tinh %o (%)
Phéan 110 55 35 63,63 55 37 6727 6545°
Thit 110 55 3 5,45 55 0 0 2,72%
Gan 110 55 0 0 55 0 0 02
Phéi 110 55 6 10,90 55 9 16,36  13,63¢
Téng 440 220 44 20,00 220 46 20,90 20,45

abe. Nhitng gid tri mang chit cdi khdc nhau trén cing mét cot thé hién sw khdc nhau cé ¥ nghia thong ké (p<0,05)

Theo Leverstein-van Hall et al. (2011) cho théy
trong s6 cac vi khudn sinh ESBL phan 1ap duoc tir
céc mau thit ga ban 18, c6 39% E. coli sinh ESBL
mang kiéu gen tuong ty voi kiéu gen phan lap
dugc ¢ cac mau bénh pham trén nguoi. Diéu nay
ching to sy lan truyén gen khang thubc cia vi
khuén sang nguoi co thé thong qua chudi thirc an.
Két qua nghién ctru & Bang 2 ¢6 sy hién dién E.
coli sinh ESBL trén mau thit ga véi ty 1& 2,72%,
ma thit ga 1a mot trong nhitg nguodn thyc pham
phd bién dung thir hai sau thit heo, dong thoi ty 18
hién dién E. coli sinh ESBL trén miu phan la
65,45%, do d6 ddi v6i van dé vé sinh an toan thuc
pham cin cha ¥ vé sinh trong quy trinh giét mé dé
tranh vi khuén vy nhidm tir phan vao thit gava dé
tranh Vay nhiém vi khuan mét cach truc tiép hodc
gian tiép tir ga sang nguoi va phat tan vi khuan ra
moi trudng xung quanh.

33 Két qua kiém tra d9 nhay cia E. coli
sinh ESBL doi véi khang sinh

Két qua nghién ciru cho thiy vi khuan E. coli
sinh ESBL con nhay cam cao véi fosfomycin
(91,77%), norfloxacin (74,03%) va ofloxacin
(71,43%) trong khi d6 dé khang rit cao voi cac
khang sinh nhém p-lactam, cu thé 1a ampicillin
(96,10%), cefaclor (93,94%) va cefuroxime
(90,91%). Két qua bang 3 ciing cho thiy vi khuan
con dé khang cao voi trimethoprim  +
sulfamethoxazol (93,94%), streptomycin (85,28%)
va gentamicin (70,13%). Qua két qua nay cho thiy
E. coli sinh ESBL phén 1ap trén ga ¢ tinh Tra Vinh
khong chi dé khang véi nhom khang sinh p-lactam
ma con khang véi cac nhom khang sinh khac. Theo
V&6 Vian Ninh (2001), didu dang lo 1a vi khuén dé
khang khang sinh c6 thé phat trién sy khang chéo
v6i khang sinh trong ctng ho va cac tinh chit di
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truyén ciing nhu tinh d& khang tir mot nhom vi
khuén nay c6 thé truyén sang mot nhom hodc loai
vi khudn khac trong moi truong, dac biét 1a gilra
cac vi khuan dudng rudt gram am do vdy c6 nhiing
vi khuén chua bao gio tiép xtc véi khang sinh
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nhung da mang trong minh tinh dé khang do mot vi
khuan khac truyén sang, Diéu nay lam cho chung
loai va s lwong vi khudn gram &4m sinh ESBL ¢6
thé lan rong khién viéc diéu tri cac bénh nhiém
khuan gip nhiéu kho khan hon.

Bang 3: Ty 1& E. coli sinh ESBL dé khang véi khang sinh

S6 chiing kiém tra (n=231)

A . . Nhay Trung gian Khang

Tén khing sinh s6 Ty 18 s6 Ty 18 S§ Tyl

chiing (%) chiing (%) chiing (%)
Ampicillin 7 3,03 2 0,87 222 96,10
Cefuroxime 11 4,76 10 4,33 210 90,91
Cefaclor 11 4,76 3 1,30 217 93,94
Gentamicin 57 24,68 12 5,19 162 70,13
Streptomycin 23 9,96 11 4,76 197 85,28
Kanamycin 142 61,47 9 3,90 80 34,63
Amikacin 148 64,07 1 0,43 82 35,50
Tetracycline 123 53,25 57 24,67 51 22,08
Doxycycline 73 31,60 103 44,59 55 23,81
Norfloxacin 171 74,03 17 7,36 43 18,61
Ofloxacin 165 71,43 19 8,23 47 20,35
Fosfomycin 212 91,77 2 0,87 17 7,36
Trimethoprim+sulfamethoxazole 12 5,19 2 0,87 217 93 ,94

3.4 Két qua khio st sy hi¢n di¢n gen CTX-
M, TEM va SHV mi héa ESBL

Bang 4 cho thdy 30 chung E. coli da khang
dugc chon dé xac dinh gen thi sy hién dién ctia gen
CTX-M la phd bién (93,33%), ké dén 1a gen TEM
(90%) va gen SHV c¢6 ty 1&¢ hién dién thap
(16,66%). Trong do c6 90% (27/30) chung vi
khuén ‘mang_ ddng thoi hai gen TEM va CTX-M,
cac kiéu nhidm ghép hai gen TEM va SHV, CTX-
M va SHV c6 dong ty 1& 1a 16,66% va 16,66%
(5/30) chung vi khudn mang déng thoi ba gen
TEM, CTX-M va bla SHV (bang 5). Két qua
nghién ctru cua Ilse Overdevest et al. (2011) tai Ha
Lan cho thay gen CTX-M-1 13 gen c6 sy hién dién
cao nhat trong cac chung E. coli sinh ESBL ca trén
ga va trén ngudi, didu ddng quan tim la qua k¥
thuat Multilocus sequence typing (MLST) cho thay
rang céc ching E. coli sinh ESBL mang gen CTX-
M-1 trén thit ga va trén nguoi trong nghién ctru cua
tdc gia co su glong nhau, ching to gen aé khang
khang sinh c¢6 thé tir ga truyen sang nguoi. Piéu
nay cling phu hgp voi nhin dinh cia Eze

Emmanuel ef al. (2013), tac gia cling cho ring cic
gen khang thudc co thé dwoc truyén tir cac vi
khuén trén dong vat sang con nguoi va didu nay la
mdt mbi nguy co rat I6n cho sirc khoe cong dong.

Bing 4: Ty I¢ hién dién gen CTX-M, TEM va SHV

S6 chiing vi khuan kiém tra (n=30)

;(elrelu S6 chiing vi khuin Ty 1€

dwong tinh (%)
CTX-M 28 93,33
TEM 27 90,00
SHV 5 16,66

Bang S: Ty I€ ghép cac gen CTX-M, TEM va
SHYV trén mét chiing vi khuan

S6 chiing vi khuin kiém
tra (n=30)

Kiéu gen S6 ching vi Ty 18

khuin dwong tinh (%)
TEM + SHV 5 16,66
TEM + CTX-M 27 90,00
SHV + CTX-M 5 16,66
TEM + SHV + CTX-M 5 16,66
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Hinh 1: Két qua dién di san phAm PCR xac dinh gen bla TEM

Ghi chii: 1 (ladder), 2 (36i chimg dwong), 3 (TTW51B), 4 ( TTP7F), 5 (TTT9B), 6 (TTP11E), 7 (TTW31B), 8 (TTW44C),
9 (TTWI9F), 10 (TTW27B), 11 (TTWISF), 12 (TTW13C), 13 (TTW511), 14 (TTW22C), 15 (TTW15G)

(1 2.3 4 5 6-7 8 9 1p 11 12 1314

Hinh 2: Két qua dién di sin phim PCR x4c dinh gen bla CTX-M

Ghi chii: 1 (ladder), 2 (@6i chimg dwong), 3 (TTW51B), 4 (TTP7E), 5 (TTT9B), 6 (TTP11E), 7 (TTW31B), 8 (TTW44C),
9 (TTW19F), 10 (TTW27B), 11 (TTWISF), 12 (TTW13C), 13 (TTW511), 14 (TTW22C), 15 (TTW15G)
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