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ABSTRACT

The study was carried out to investigate the presence of extended-spectrum beta-
lactamase producing E. coli (ESBL E. coli) isolated from 100 sick chickens in Vinh
Long province by the combination disc methods. The results showed that 61% of sick
chickens infected with ESBL-producing E. coli and they were detected in lungs (8%),
livers (7%), muscles (15%) and faeces (56%), the presence of ESBL E. coli on broilers
(82.14%) was higher than that on layers (34.09%). Two hundred ESBL E. coli isolates
were selected for the antibiotic susceptibility test to 13 antibiotics by the disc diffusion
method. The results showed that these isolates were resistant to 2-12 antibiofics.
Resistance was most frequently observed to beta-lactams such as ampicillin (99.5%),
cefaclor (94%) and cefuroxime (76%); however, these isolates were still sensitive to
amikacin (95.5%), fosfomycin (83%) and doxycyline (75%). Forty multidrug-resistant
ESBL producing E.coli isolates were selected for the determination of beta-lactamase
coding bla CTX-M, bla TEM, bla SHV genes by Polymerase Chain Reaction method. It
was additionally shown that bla TEM gene, bla CTX-M gene and bla SHV gene were
frequently detected in the tested isolates (90%, 85% and 62.5% respectively).

TOM TAT

Nghién ciru duroc thirc hign nhdm khdo sdt sw hién dién cia E. coli sinh beta-lactamase
phé rong (E. coli sinh ESBL) phan lap tir 100 con ga bénh o tinh Vinh Long bang
phuong phdp dia két hop. Két qua nghién ciru cho thay 61% ga bénh nhiém E. coli
sinh ESBL va nhitng vi khudn nay duwoc tim thdy trén phoi (8%), gan (7%), thit (15%)
va phan (56%), su hién dién cua E. coli sinh ESBL trén ga thit (82,14%) cao hon trén
ga dé (34,09%). Hai tram ching E. coli sinh ESBL ditpc kiém tra tinh nhay cdm voi 13
logi khéng sinh bang phuong phap khuéch tan trén thach. Két qua nghién ciru cho
thay, cdc chung vi khudn nay dé khang tir 2-12 logi khang sinh. Sw dé khéng cao nhat
doi vé6i cdc khang sinh nhém beta-lactam: ampicillin (99,5%), cefaclor (94%) va
cefuroxime (76%). Tuy nhién, cdc ching vi khudan nay van con nhay cam cao voi khang
sinh amikacin (95,5%), fosfomycin (83%) va doxycyline (75%). Bon muoi ching E.
coli sinh ESBL da khdng diroc chon dé xdac dinh gene bla TEM, bla SHV, bla CTX-M
md héa beta-lactamase phé réng bang phirong phdp PCR. Két qua cho th@/ ty Ié gene
bla TEM, bla CTX-M va bla SHV dwoc phat hién nhiéu ¢ cdc ching kiém tra (Ian leot
la 90%, 85%va 62,5% ).

Trich dan: Bui Thi Lé Minh, Luu Hiru Manh va Nguyén Nhyt Xuan Dung, 2016. Tinh hinh nhiém
Escherichia coli sinh beta-lactamase pho rong trén ga bénh ¢ tinh Vinh Long. Tap chi Khoa hoc
Truong Pai hoc Can Tho. So chuyén dé: Nong nghiép (Tap 2): 6-10.

1 DAT VAN PE

Bénh E. coli trén ga hay con goi la APEC
(Avian pathogenic Escherichia coli) 1la mot trong
nhitng bénh nhiém khuan quan trong anh hudng téi
chan nudi ga cong nghiép trén thé gidi. Ga nhiém

E. coli ¢6 thé dan dén nhiéu bénh nhu nhidm tring
duong ho hép, viém phuc mac hoai tir, viém bao
tim, viém gan, viém voi triing, viém tui bursa, viém
khép, bai liét, viém rudt ti€u chay (Barnes et al.,
2008). Hién nay, vi khuan khang thudc ngay cing
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nhiéu va dé khang khang sinh 1a van dé dang duoc
quan tdm nghién ciru trén thé gi6i trong d6 c6 vi
khuan E. coli sinh beta-lactamase phd rong
(Extended spectrum beta-lactamase: ESBL). Két
qua nghién ciru gin day cia cac nha khoa hoc trén
thé gidi cho thdy ty 18 nhidm E. coli sinh ESBL &
ga twong d6i cao. O Nigeria, Sunday et al. (2010)
nghién ciru trén 528 chung vi khuan E. coli phan
lap trén ga khoe va 223 chung E. coli phan lap trén
ga bénh, két qua E. coli sinh ESBL trén ga khoe va
ga bénh la 4,3% (25/582) va 28,7% (64/223), E.
coli sinh ESBL dugc phat hién trén gan 16,9%
(15/89) va phdi 15,5% (19/123). Tuy nhién, & Viét
Nam c6 rét it nghién ctru vé E. coli sinh beta-
lactamase phd rong trén vat nudi ndi chung va trén
ga noi riéng, do d6 nghién ctru nay dugc thyc hién
nhim danh gia hién trang nhidm va mirc do phat
hién cac gen ma hoéa ESBL & E. coli phan l1ap tu ga
bénh tai tinh Vinh Long.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vit liéu nghién ctru

Mau dugc thu thap tir 100 con ga bénh & 20 ho
va trai chan nudi ga cong nghiép ¢ tinh Vinh Long.
Mdi con ga thu thap bon loai mau gém thit, gan,
phdi va phan.

Hoa chat va moi truong st dung gom
MacConkey agar, Mueller Hinton agar, Simmon
Citrate agar, Methyl Red - Voges Proskauer,
nutrient agar, nutrient broth, trypton, thudc thu
Kovac, methyl red, Mytag Mix 2X. Céac loai mdi
cho phan tng PCR, nuéc cit, 100bp ADN ladder,
agarose, ethidium bromid, cac loai khoanh gidy
khang sinh.

2.2 Phwong phap nghién ciru

2.2.1 Phuong phap phdn ldp E. coli sinh beta-
lactamase pho rong

Miu dugc ria cdy trén moéi truong thach
MacConkey ¢6 bd sung ceftazidime 2mg/l, u ¢
37°C trong 24 gi¢. Sau nubi ciy, mdi mau duong
tinh chon 10 khuan lac E. coli dién hinh kiém tra
dac tinh sinh hoéa sinh indol, methyl red, voges
proskauer va citrate. Cac khuén lac E. coli tiép tuc
duoc kiém tra dic tinh san sinh beta-lactamase phé
rong bang phuong phép dia két hop (CLSI, 2014).

2.2.2  Phwong phdp kiém tra tinh nhay cam
khdng sinh ciia vi khudn

Céc chung E. coli sinh ESBL dugc kiém tra
tinh nhay cam véi 13 loai khang sinh bang phwong
phap dia khuéch tan Kirby-Bauer. Cac khang sinh
sir dung trong nghién ciru gdm ampicillin (10 pg),
cefuroxime (30 pg), cefaclor (30 ug), gentamicin
(10 pg), streptomycin (10 pg), kanamycin (30 pg),
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amikacin (30 pg), tetracycline (30 pg),
doxycycline (30 pg), norfloxacin (10 pg),
ofloxacin (5 pg), fosfomycin (50 pg), trimethoprim
+ sulfamethoxazole (1,25/23,75 ng). Két qua xac
dinh murc d6 nhay cam, trung gian va khang cua vi
khudn E. coli sinh ESBL dbi voi khang sinh diwa
theo tiéu chuan CLSI (2014).

2.2.3 Phuwong phap xdac dinh gen ma hoa beta-
lactamase pho rong

Gen mi hoa beta-lactamase phd rong dugc xac
dinh bang phwong phap PCR. Mau DNA cia vi
khuan E. coli sinh ESBL dugc chiét tich bing
phuong phéap sdc nhiét. Nghién ctru st dung cip
mdi F: 5~ ATGAGTATTCAACATTTCCG-3’ va
R: 5-TTACTGTCATGCCATCC-3" dé khuéch dai
doan gen bla TEM c6 chiéu dai 351 bp (Rasheed et
al., 2000); cap moi F: 5-
ACTGAATGAGGCGCTTCC-3> va R: 5’-
ATCCCGCAGATAAATCACC-3" dé khuéch dai
doan gen bla SHV c6 chidu dai 297 bp
(Gniadkowski ef al., 1998) va cip mdi F: 5°-
CGCTTTGCGATGTGCAG-3> va R: 5’-
ACCGCGATATCGTTGGT-3’ dé khuéch dai doan
gen bla CTX-M c¢6 chiéu dai 550 bp (Bonnet ef al.,
2000). Phan tng khuéch dai DNA dugc thuc hién
trong mdt chu trinh nhiét theo Lucena et al. (
2012).

2.2.4 Phuong phdp phan tich thong ké
. S6 lidu so sanh ty 1& dwoc phan tich thong ké
bang phuong phap Chi binh phuong, st dung phén
mém Minitab version 16.0.
3 KET QUA VA THAO LUAN
3.1 Két qua phan lap E. coli sinh ESBL
trén ga bénh tai tinh Vinh Long

Bang 1: Ty 1¢ nhiém E. coli sinh ESBL trén ga
bénh tai tinh Vinh Long

Loai Soconga Sbconga Ty lé dwong
ga khio sat dwong tinh tinh (%)
Ga thit 56 46 82,14°
Ga gé 44 15 34,09°
Tong 100 61 61,0

@b Nhitng gid tri mang chit $6 mii khdc nhau trén cung
mot cot thé hién sy khdac nhau ¢ y nghia thong ké
(p=0,000)

Ty 1& nhiém E. coli sinh ESBL trén ga bénh tai
tinh Vinh Long kh4 cao 61%, trong d6 ty 1¢ nhiém
E. coli sinh ESBL trén ga thit (82,14%) cao hon
trén ga dé (34,09%) va sy khac biét nay c6 y nghia
thong ké (p = 0,000). Theo Barnes ez al. (2008), ga
mai bi nhlem vi khudn E. coli ¢ thé tmyen qua
trirng va truyen ngang thong qua viéc tlep xuc voi
cac gia cam khac, qua phéan, nudc, thirc an, hoac hit
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phai byi ban trong méi truong chan nudi. Vi vay,
ngudi chidn nudi can thuong xuyén vé sinh sat
trung chudng trai dinh ky dé han ché sy lay truyén
E. coli sinh ESBL.

3.2 Két qua khio sat E. coli sinh ESBL trén
cac loai mau thu thap

Ga bénh c6 su hién dién E. coli sinh ESBL &
nhiéu vi tri khac nhau trong co thé nhu gan (7%),
phéi (8%), thit (15%) va chu yéu hién dién trong
phan (56%). Piéu nay c6 thé giai thich do E. coli la
vi khuén thudng tra & dudng rudt, chung duoc thai
cha yéu qua phan. Vi khuan E. coli ¢6 thé truyén
qua dudng tiéu hoa, vét thwong ngoai da, niém mac
bi ton thuong. O ga truong thanh, bénh lay lan chu
yéu qua duong ho hip. Sau khi xdm nhdp qua
duong ho hép, vi khuén di vao mach & tai khi hodc
niém mac duong ho hip bi ton thwong do céc
nguyén nhan nhu Mycoplasma, vi rat Newcastle co
doc luc vira, Haemophilius paragallinarum c6 thé
lam ton thuong biéu md cua dwong ho hip trén nhu
niém mac mili, thanh quan, tai khi s& tao diéu kién
cho su bam dinh cta vi khuan E. coli. Vi khuén di
vao mau gdy nhidm tring huyét va dén cac co quan
ndi tang gdy nén cac bién ddi bénh ly (Barnes et
al., 2008; Ramirez et al., 2009).
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Bing 2: Ty 1¢ nhiém E. coli sinh ESBL trén céc

loai miu
Loai S6 mau S6 miu Ty 18
miu kiém tra nhiém  nhiém (%)
Gan 100 7 72
Phéi 100 8 82
Thit 100 15 15°
Phéin 100 56 56¢

@b. Nhing gid tri mang chiv sé mil khdc nhau trén cing
mét cot thé hién su khdc nhau cé y nghia th(fng ké
(p=0,000)

3.3 Két qua kiém tra tinh nhay cam cua E.
coli sinh ESBL véi mot so loai khang sinh

Vi khuén E. coli sinh ESBL phan lap tir ga
bénh tai tinh Vinh Long nhay cam cao vdi
amikacin 95,5%, fosfomycin 83%, va doxycycline
75%, trong khi d6 lai dé khang rit cao vdi cac
khang sinh nhom beta-lactam (ampicillin 100%,
cefaclor 94% va cefuroxime 76%) va
trimethoprim+sulfamethoxazole (85%). Ngoai ra,
két qua nghién ciru con cho thiy cac chung vi
khudn da khang tir 2 dén 12 loai khang sinh véi
110 kiéu hinh da khang, diéu nay lam gi¢i han viéc
lya chon cling nhu phdi hop khang sinh trong
phong va tri bénh cho ga.

Bang 3: Ty 1¢ E. coli sinh ESBL nhay cam va dé khang véi khang sinh

S6 chiing kiém tra (n = 200)

A . . Nhay Trung gian Khang

Tén khing sinh S6 Ty 6 Ty S6 Ty

chiing (%) chiing (%) chiing (%)
Ampicillin 1 0,5 0 0,0 199 99,5
Cefuroxime 41 20,5 7 3,5 152 76,0
Cefaclor 5 2,5 7 3,5 188 94,0
Gentamicin 98 49,0 43 21,5 59 29,5
Streptomycin 49 24,5 25 12,5 126 63,0
Kanamycin 81 40,5 2 1,0 117 58,5
Amikacin 191 95,5 2 1,0 7 3,5
Tetracycline 76 38 44 22,0 80 40,0
Doxycycline 150 75,0 39 19,5 11 5,5
Norfloxacin 76 38,0 37 18,5 87 435
Ofloxacin 99 49,5 27 13,5 74 37,0
Fosfomycin 166 83,0 6 3,0 28 14,0
Trimethoprim+sulfamethoxazole 25 12,5 4 2,0 171 85,5

3.4 Két qua xac dinh gen blaCTX-M,
blaTEM va blaSHV mi héa ESBL

Vi khuan E. coli sinh ESBL mang cic gen
blaTEM, blaCTX-M va blaSHV ma héa ESBL vdi
ty 1€ cao lan luot 1a 90%, 80% va 62,5%. Ngoai ra,
két qua nghién ctru con phat hién co 6 kiéu hién
dién cac gen nay trén vi khuan E. coli sinh ESBL.
Su hién dién doc lap gen blaTEM chiém 2,5%
(1/40), gen blaSHV chiém 5% (2/40). Cac chung

mang dong thoi hai gen blaTEM va bla CTX-M,
blaTEM va blaSHV, blaCTX-M va blaSHV, chiém
ty 1& 1an luot 1a 35% (14/40), 7,5% (3/40) va 5%
(2/20). Diéu déng cha y 1a c6 45% (18/40) ching vi
khuén E. coli sinh ESBL hién dién déng thoi ¢ ba
gen blaTEM, blaCTX-M va blaSHV. Theo
Livermore and Woodford (2004), cac beta-
lactamase phd rong c6 mirc d hoat dong khang lai
cac cephalosporin khac nhau, blaTEM va blaSHV
c6 kha nang phan giai khang sinh ceftazidime
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nhung bi b4t hoat boi cefotaxime, nguoc lai
blaCTX-M c6 kha nang phan giadi khang sinh
cefotaxime nhung bi bét hoat bdi ceftazidime. Vi
vay, su hién dién cua nhiéu gen ma hoa beta-
lactamase phd rong trén mot ching E. coli sinh
ESBL cho thay kha ning dé khang khang sinh do
E. coli sinh ESBL cang nghiém trong, giy kho
khan cho cong tac diéu tri bénh nhidm khuan do E.
coli nhit 1a giai thich dugc vi sao viéc st dung cac
cephalosporin phd rong ngay cang kém hiéu qua.

Két qua nghién ctru cia H5 Thi Kim Hoa va
ctv. (2013) trén 15 mau phan ga cho thiy sy hién
dién cta gen blaTEM la 93,33% (14/15), blaSHV
1a 13,33% (2/15), cic mau duong tinh véi blaSHV
déu duong tinh v&i blaTEM va khong phat hién

2=3=4
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gen blaCTX-M. Vi vay cin ¢ cac nghién ctru vé
gen khang khang sinh cta vi khuin E. coli sinh
ESBL trén ga tai cic ving mién khac nhau & Viét
Nam dé co6 thé xay dung ban d dich t& hoc vé cac
loai gen nay trén ga.

Bang 4: Ty I¢ hién dién gen blaTEM, blaCTX-M

va blaSHV
S6 chiing vi khuan kiém tra
(n=40)
Gen ~S6 chiing vi Ty 1§
khuan dwong tinh (%)
BlaTEM 36 90,0
BlaCTX-M 34 85,0
BlaSHV 25 62,5
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Hinh 1: Két qua dién di san phdm PCR xc dinh gen SHV

Chi thich: Giéng 21: ladder
Giéng 22: doi chirng dm
Giéng 23: doi chitng dwong

Giéngl; 2; 4-6; 9; 13-17; 19; 24-33; 36-40: két qua dwong tinh.

Giéng 3, 7; 7: 8; 10-12; 18; 20; 34; 35: két qua dm tinh
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Hinh 2: Két qua dién di sain pham PCR xac dinh gen blaCTX-M

Chii thich: Giéng 1, 40: ladder
Giéng 2:39: doi chitng dm
Giéng 3;38: doi chitng dwong

Giéng 4-6; 8; 10-15; 18-22; 24-27; 29-31: két qua dwong tinh.

Giéng 7: 9; 16; 17; 23;28: két qud ém tinh
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Hinh 3: Két qua dién di sin pham PCR xdc dinh gen blaTEM

Chul thich: Giéng 1; 40: ladder

Giéng 2,39: doi chimg dm

Giéng 3,21: doi chimg dirong

Giéng 4, 6-20, 22, 24-32, 34-36: két qud dwong tinh.
Giéng 5, 23, 33, 37, 38: két qua dm tinh

4 KET LUAN

Ga bénh ¢ tinh Vinh Long nhiém vi khuan E.
coli sinh ESBL véi ty 1¢ cao. Cac chung vi khuan
E. coli sinh ESBL nay mang gen blaTEM,
blaCTX-M, blaSHV mi hoa beta-lactamase phd
rong va dé khang v6i nhidu loai khang sinh. Két
qua kiém tra tinh nhay cam véi khang sinh cta cac
chung E. coli sinh ESBL s€ 1a co s& chon Iya
khang sinh diéu tri bénh E. coli trén ga.
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