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ABSTRACT

The study was carried out to investigate the presence of extended-
spectrum beta-lactamase producing Escherichia coli (ESBL E. coli)
isolated from 80 fecal samples of chicken rearers in the Mekong Delta by
the combination disc methods. The results showed that 62.5% samples
infected ESBL-producing E. coli. One hundred and twenty-two ESBL E.
coli isolates were selected for the antibiotic susceptibility test to 14
antibiotics by the disc diffusion method. The results showed that these
isolates were resistant to 3-13 antibiotics. Resistance was most frequently
observed to beta-lactams: ampicillin (96.67%,), cefaclor (97.5%) and
cefuroxime (100%). However, these isolates were still sensitive to
amikacin (94.17%), fosfomycin (96.67%), colistin (83.33%) and
doxycycline (70%). Twenty-one multidrug-resistant ESBL producing
E.coli isolates were selected for the determination of beta-lactamase
coding CTX-M and TEM genes by PCR method. The result showed that
TEM gene and CTX-M gene were frequently detected in the tested isolates
(100% and 90.5% respectively).

TOM TAT

Nghién ciru dwoc thuc hién nham khdo sat sw hién dién ciia E. coli sinh
beta-lactamase pho rong (E. coli sinh ESBL) phan ldp tir 80 mau phén
cua nguoi chan nudi ga o Bong bang song Ciru Long bangphmmgphap
dia ket hop. Két qud nghién civu cho thdy 62,5% mau nhiém E. coli sinh
ESBL. Mot tram hai muoi chung E. coli sinh ESBL duwoc kiém tra tinh
nhay cam véi 14 loai khang sinh bang phirong phap khuéch tan trén thach.
Két qua nghién ciru cho thdy cdc ching vi khudn nay khdng tir 3-13 logi
khdng sinh. Sw dé khdang cao nhdt doi véi cdc khdang sinh nhém beta-
lactam: ampicillin (96,67%), cefaclor (97,5%) va cefuroxime (100%,). Tuy
nhién, cdc ching vi khudn ndy van con nhay cam cao véi khang sinh
amikacin (94,17%,), fosfomycin (96,67%), colistin (83,33%) va doxycyline
(70%). Hai mieoi mot ching E. coli sinh ESBL da khdng dwoc chon dé xdc
dinh gene TEM va CTX-M ma héa beta-lactamase phé rong bang phwong
phap PCR. Két qua cho thdy ti 1é gene TEM va CTX-M dwoc phdt hién
nhiéu & cac ching kiém tra (lan lwot la 100% va 90,5%).

Trich dan: Bui Thi L& Minh, Lwu Hitu Manh va Nguyén Nhyt Xuén Dung, 2018. Tinh hinh nhiém Escherichia
coli sinh beta-lactamase ph6\r{)ng trén ngl}’c‘?i chan nu6i ga ¢ Bong bang séng Curu Long. Tap chi
Khoa hoc Truong Pai hoc Can Tho. 54(S6 chuyén dé: Nong nghiép): 1-5.
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1 PAT VAN BE

Escherichia coli (E. coli) 1a mét vi khuén phd
bién & moi truong, thirc an, nude ubng, co thé dong
vat va ngudi. Hau hét cac vi khuin E. coli khong gay
hai va dong vai tro quan trong trong viéc duy tri sy
can bang sinh 1y tw nhién ¢ duong rudt ciia ngudi va
dong vat khoe manh. Khi strc dé khéang cua co thé bi
giam sut, cac ching vi khuan E. coli giy bénh s&
phat trién manh va gdy bénh cho con nguoi va vét
nudi. O nguoi, vi khuan E. coli khong chi gay viém
rudt, tiéu chay ma con gay nhiém tring duong tiét
ni€u, viém mang ndo so sinh, viém phéi va nhiém
tring noi phau thuat. Ti 1& bénh nhan tir vong lién
quan dén nhiém tring do E. coli trén thé gi6i mdi
nim rat cao va gia tang (Russo and Johnson, 2003).
Trong nhiing nam gan déay, cac chung vi khuan
khang thubc ngay cang nhiéu va dé khang khang
sinh do vi khudn Gram 4m sinh beta-lactamase phd
rong 1a van d& dugc quan tdm nghién ciru trén thé
gidi, dic biét 1a E. coli sinh beta-lactamase phd rong
(E coli sinh ESBL). O Viét Nam, mot sb két qua
nghién ctru gan day cho thay E. coli sinh ESBL hién
dién trén bénh nhan kha cao. Két qua khao sat truc
khuén Gram 4m sinh beta-lactamase phd rong phan
1ap tai Bénh vién Pai hoc Y duoc thanh ph H6 Chi
Minh cho thiy ti 16 nhidm vi khuin sinh ESBL
chiém 32,4%, trong d6 E. coli chiém ti 16 cao 71,2%
va cac chung vi khuan sinh ESBL dé khang cao véi
cac nhom khang sinh aminoglycosides (trir
amikacin) va fluoroquinolones (Hoang Thi Phuong
Dung va ctv., 2010). Mot nghién ctru khac tai bénh
vién Chg Ry cho thay 174 miu phéan ctia bénh nhan
khong nhiém khuén tiéu hoa dén kham bénh c6 133
mau (76,4%) c6 vi khuan sinh ESBL va chu yéu la
E. coli 65,8% (V06 Thi Chi Mai va ctv., 2010). Tuy
nhién, cic nghién ctru vé E. coli sinh ESBL chu yéu
tap trung & cac bénh vién 16n, méi bude dau phat
hién théng bao ti 1& dwong tinh, cac nghién ciru vé
E. coli sinh ESBL trén nguoi chan nudi chua dugce
quan tdm do d6 nghién ctru nay dugc thyc hién
nham muc tiéu khao sat sy luu hanh cua vi khuan E.
coli sinh ESBL va mrc d phat hién cac gene TEM,
CTX-M mi héa beta-lactamase phd rong trén vi
khuan E. coli phan 1ap tir ngudi chin nudi ga tai
Dong bang song Ciru Long.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vit liéu nghién ctru

Tam muoi mau phan truc trang dugc thu thap tir
80 ngudi tryc tiép chan nudi ga & 60 nong ho chian
nuoi ga va 20 trai ga cong nghié¢p tai tinh Vinh Long,
Tra Vinh, Hau Giang va Séc Trang. Mau phan duoc
bao quan trong Cary Blair va trir lanh.
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Hoa chit va méi truong sir dung (Merck, Piirc)
gdbm MacConkey agar, Mueller Hinton agar,
Simmon Citrate agar, Methyl Red - Voges
Proskauer, tryptone soy agar, tryptone soy broth,
trypton, thudc thir Kovac, methyl red, Mytag Mix
2X, cac loai mdi cho phan tmg PCR, nudc cit, 100
bp ADN ladder, agarose, ethidium bromid, cac loai
khoanh gidy khang sinh.

2.2 Phwong phap nghién ciru

Phwong phdp phan ldp vi khudn E. coli sinh
beta-lactamase pho rong

Mau phén dugc cdy ria trén méi truong thach
MacConkey c6 bo sung ceftazidime 2 mg/l, it & 37°C
trong 24 gid. Mdi mau dwong tinh chon 10 khuén
lac E. coli dién hinh kiém tra dfc tinh sinh héa sinh
indol, methyl red, voges proskauer va citrate. Cac
khuén lac E. coli tiép tuc dugc kiém tra dic tinh san
sinh beta-lactamase pho rong bang phuong phéap dia
két hop (CLSI, 2014).

Phwong phdp kiém tra tinh nhay cam cua vi
khuan voi khang sinh

Vi khuén E. coli sinh ESBL phan lap duoc kiém
tra tinh nhay cam véi 14 loai khang sinh bang
phuong phap dia khuéch tan Kirby-Bauer. Cac
khang sinh st dung trong nghién ctru gom:
ampicillin (10 pg), cefuroxime (30 pg), cefaclor (30
ng), gentamicin (10 ug), 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
+ sulfamethoxazole (1,25/23,75 pg) va colistin (10
png). Mtrc d6 nhay cam, trung gian va d& khang véi
khéng sinh cua E. coli sinh ESBL dugc dua theo tiéu
chuin CLSI (2014).

Phuong phap xdc dinh gene TEM va CTX-M ma
hoa beta-lactamase pho rong

Cac gene TEM va CTX-M ma hoa beta-
lactamase phd rong dugc xac dinh bang phuong
phap PCR. Mau DNA cua vi khuan E. coli sinh
ESBL dugc chiét tach bang phuong phap soc nhiét.
Céc cap mdi duoc s dung gom: cip mdi F: 5°-
ATGAGTATTCAACATTTCCG-3> va R: 5’-
TTACTGTCATGCCATCC-3’ dé khuéch dai doan
gene TEM c6 chiéu dai 351 bp (Rasheed ef al,
2000), cip mdi F: 5’-CGCTTTGCGATGTGCAG-
3’ va R: 5°-ACCGCGATATCGTTGGT-3’ dé
khuéch dai doan gene CTX-M c6 chiéu dai 550 bp
(Bonnet et al., 2000). Phan tng khuéch dai DNA
duogc thyc hién trong mét chu trinh nhiét theo
Lucena et al. (2012).

Phurong phdp phdén tich thong ké
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3 KET QUA VA THAO LUAN
3.1 Két qua phén lap E. coli sinh ESBL
trén nguoi chian nudi ga

Béng 1: Ti 1€ ngwoi chin nudi dwong tinh véi E. coli sinh ESBL

Phwong thirc chan nuoi S6 miu khao sat (ngwoi)  S6 miu duwong tinh (ngudi) Ti 1€ (%)
Nong ho 60 36 60,0
Coéng nghiép 20 14 y70,0
Téng 80 50 62,5

P=0,424

Két qua Bang 1 cho thiy nguoi chin nudi ga
duong tinh v6i E. coli sinh ESBL chiém ti 1& cao
(62,5%), trong d6 ngudi truc tiép chan nudi & trai ga
cong nghiép va ¢ ndong ho duong tinh véi E. coli sinh
ESBL lan Iuot 1a 70% va 60%, tuy nhién sy khac
biét nay khong c6 ¥ nghia thong ké (P=0,424). Két
qua nghién ctru khac ctiia Boonyasiri et al. (2014) da
phét hién nguoi chin nudi ga co ti 18 nhiém E. coli
sinh ESBL la 75,5%. Tai Ptrc, Dahms et al. (2015)
da phan 1ap vi khuén E. coli sinh ESBL trén méu
phan nguoi chan nudi ga tir 6 trai chan nudi ga o
Mecklenburg-Western Pomerania la 11,7%.

3.2 Két qua khao sat tinh nhay cam cua E.
coli sinh ESBL déi v6i khang sinh

Céac vi khuén E. coli sinh ESBL phan lap tir
ngudi chan nudi ga cé tinh nhay cam véi amikacin

(94,17%), fosfomycin (96,67%), colistin (83,33%),
doxycycline (70%), norfloxacin (66,67%) va
ofloxacin (68,33%); cac vi khuan nay c6 tinh dé
khang cao v6i ampicillin (96,67%), cefuroxime
(100%), cefaclor  (97,5%),  trimethoprim/
sulfamethoxazole va streptomycin dong ti 1& (75%).
Céc vi khuan E. coli sinh ESBL phan lap tir nguoi
chin nuéi ga d& khang cao vé6i cac khang sinh
ampicillin, cefuroxime, cefaclor 1a do vi khuén E.
coli ¢6 kha ning sinh ra men beta-lactamase phd
rong. Cac men nay lam bit hoat khang sinh nhom
beta-lactam bang cach pha hity ndi amide cta vong
beta-lactam. Bén canh d6, vi khuédn c6 thé truyén cac
gene dé khang khang sinh qua nhiém sic thé hodc
plasmid dé lay truyén gene dé khang khang sinh qua
vi khuan trén ngudi va vat nudi (Guardabassi and
Courvalin, 2006).

Bang 2: Ti I¢ E. coli sinh ESBL phin lap tir ngudi chiin nudi ga nhay cam, trung gian va dé khang voi

khang sinh
Chiing vi khuén E. coli sinh ESBL phan lip (n=120)
. . Nhay cdm Trung gian bé khang
STT  Khang sinh S6  Tile  S6  Tilg S6  TiRk
luwgng (%) lwong (%) lwong (%)
1 Ampicillin (10 pg) 1 0,83 3 2,50 116 96,67
2 Cefuroxime (30 pg) 0 0,00 0 0,00 120 100,00
3 Cefaclor (30 ng) 2 1,67 1 0,83 117 97,50
4 Gentamicin (10 pg) 53 44,17 6 5,00 61 50,83
5  Streptomycin (10 pg) 18 15,00 12 10,00 90 75,00
6  Kanamycin (30 pg) 59 49,17 5 4,17 56 46,67
7 Amikacin (30 pg) 113 94,17 0 0,00 7 5,83
8 Tetracycline (30 pg) 14 11,67 29 24,16 77 64,17
9  Doxycycline (30 pg) 84 70,00 17 14,17 19 15,83
10 Norfloxacin (10 ug) 80 66,67 8 6,67 32 26,67
11 Ofloxacin (5 pug) 82 68,33 8 6,67 30 25,00
12 Fosfomycin (50 pg) 116 96,67 3 2,50 1 0,83
Trimethoprim + Sulfamethoxazole
13 (1.25/23.75 pg) 24 20,00 6 5,00 90 75,00
14 Colistin (10 pg) 100 83,33 0 0,00 20 16,67
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B Pé khang 3-4 loai khang sinh
O Pé khang 5-10 loai khang sinh
B Pé khang 11-13 loai khang sinh

Hinh 1: Sy phéin b da khang thudc khang sinh trén E. coli sinh ESBL

Céc vi khuan E. coli sinh ESBL phan lap trén
ngudi chan nudi ga tao ra 40 kiéu hinh da khang
thudc va da khang tir 3-13 loai khang sinh, trong do,
da khang tir 5-10 loai khang sinh 1a phd bién
(73,33%), da khang 3-4 loai khang sinh va 11-13
loai khang sinh chiém ti 18 cao lan luot 14 22,50% va
4,17% (Hinh 1). Sy da khang nhiéu loai khang sinh
va tao ra nhiéu kiéu hinh da khang khang sinh cia
E. coli sinh ESBL s& lam han ché viéc phdi hop
thuéc khang sinh va anh huong dén hiéu qua sur
dung khang sinh trong diéu tri bénh.

3.3 Két qua xac dinh va phan tich trinh ty
nucleotide ctia gene CTX-M va TEM

Cac gene TEM va CTX-M duoc phat hién vi ti
1é cao 1an luot 12 100% va 90 ,5%, hai gene nay co
thé ton tai doc lap hodc cung ton tai trén mot vi
khudn E. coli sinh ESBL. Nhiéu gene dé khang
khang sinh ciing luu hanh trén mot vi khuan E. coli
sinh ESBL s& lam tang tinh d& khang khang sinh cta
vi khuan va l1am anh hudéng dén hiéu qua s dung
khang sinh trong diéu trj bénh. Theo Livermore and
Woodford (2004), cac beta-lactamase phd rong cd
muc d6 hoat dong khang lai cac cephalosporin khac
nhau trong 6 TEM mi hoa céc beta-lactamase phd
rong c6 kha nang phan giai khang sinh ceftazidime
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nhung bi bat hoat bdi cefotaxime, nguoc lai CTX-
M mi héa céc beta-lactamase phd rong c6 kha ning
phan giai khang sinh cefotaxime nhung bi bat hoat
bdi ceftazidime.

Két qua xac dinh trinh ty nucleotide cua gene
CTX-M va TEM dugc doc bang phan mém Bioedit
dé danh gia két qua giai trinh ty. Thong qua hién thi
két qua bang gian d6 chromatogram, trinh tu
nucleotide cua gene CTX-M va TEM duoc Blast
trén ngan hang gene cia NCBI dé chon cac gene
CTX-M va TEM tuong dong gin nhit. Cic gene
CTX-M va TEM phan lap tr nguoi chin nudi
gd c6 ti 186 tuong ddng cao vGi gene
CTX-M-3 (AB976673.1) va TEM-1 (FJ668741.1,
FJ4052101).

Bang 3: Ti 1€ phat hién gene CTX-M va TEM
trén E. coli sinh ESBL phén lip tir ngwoi
chiin nudi ga

Chiing vi khuin E. coli sinh ESBL

Gene phan 13p (n=21)

S6 mau dwong tinh Tilé %
CTX 19 90,5
TEM 21 100
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Hinh 2: Hinh dién di sain phAm PCR xic dinh gene TEM

Giéng 1: Ladder, giéng 2: déi chitng dm, giéng 3: doi chirng dwong, giéng 4-20: két qua dwong tinh

4
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Hinh 3: Hinh di¢n di sin phAm PCR xic dinh gene CTX-M

Giéng 1: Ladder, giéng 2: doi chirng dm, giéng 3: doi chirng duwong, giéng 4-20: két qud dwong tinh

4 KET LUAN

Su Iuwu hanh cta vi khuan E. coli sinh trén ngudi
tiép xtc truc tiép véi ga kha cao (62,5%). Két qua
khao sat tinh nhay cam cta E. coli sinh ESBL d6i
v6i khang sinh va két qua xac dinh cac gene TEM
va CTX-M cang cho thdy kha ning dé khang khang
sinh cua vi khuén E. coli sinh ESBL cang cao, c6
nhiéu kiéu hinh da khang va viéc str dung cac khang
sinh nhom Dbeta-lactam, dic biét 1a cac
cephalosporin phé rong ngay cang kém hiéu qua.
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