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TOM TAT

Nghién ctu duoc tién hanh v&i muc dich xac dinh ty 1€ Iuu hanh va tinh khang khang sinh cua vi
khuén E. coli phan lap tr 120 mau (60 thit ga va 60 thit lon) dugc thu thap tir 4 chg ban 1€ trén dia ban
huyén Gia Lam, thanh phd Ha Noi. Két qua nghién ctru cho thdy cac mau thit ga va thit lon nhiém vi
khuén E. coli voi ty 1€ rat cao; 1an luot 14 96,7% va 83,3%. T4t ca cac ching vi khuén phan 1ap duoc
déu khang véi it nhat 1 loai khang sinh, ty 1¢ khang cao véi tetracycline (96,3%) va erythromycin
(92,6%). Phan 16n cac chiing phan lap dugc (91,7%) co thé khang tir 3 loai khang sinh trd 1én. Trong
d6, hon mot nira (52,8%) s chung E. coli ¢6 kha ning san sinh men ESBL. Ty 1& phat hién gen
bla .y ,» bla,y, va blag,, & cac ching E. coli c6 kiéu hinh ESBL 1an luot 1a 78,9%; 35,1% va 12,3%.

Tuwr khoa: E. coli, khang khang sinh, ESBL.

Antibiotic resistance profile of Escherichia coli isolated from pork and
chicken meat selling in retain markets in Gia Lam district, Ha Noi City

Hoang Minh Duc, Cam Thi Thu Ha, Pham Hong Ngan, Hoang Minh Son,
Le Van Hung, Tran Van Nen, Vu Thi Thu Tra, Vu Van Hoat, Le Van Tung

SUMMARY

The objective of this study aimed at determining the prevalence and antibiotic resistance of E. coli
isolated from 120 samples (60 chicken meat and 60 pork samples) which were collected from 4 retail
markets in Gia Lam district, Ha Noi City. The studied results showed that chicken meat and pork
were contaminated with E. coli at very high rate of 96.7% and 83.3%, respectively. All the isolates
were resistant to at least 1 antibiotic, resistance was most common to tetracycline (96.3%) and
erythromycin (92.6%). The majority of isolated strains (91.7%) were resistant to 3 or more antibiotics.
More than a half (52.8%) of isolates were capable to produce ESBL. The rate of gen bla bla

CTX-M’ TEM?

and blag,,, of E. coli strains having ESBL phenotype was 78.9%, 35.1%, and 12.3%, respectively.
Keywords: E. coli, antibiotic resistance, ESBL.

1. DAT VAN DE khéng sinh cuc ky quan trong, thuong duoc sir dung
lam thudc diéu tri nhiém tring do E. coli va cac loai
vi khuan khac (EFSA, 2011). Pay thuc sy 1a mdi
nguy dbi véi stc khoé cong dong boi su xuat hién
ngay cang nhiéu cac ching vi khuin nay sé gy ra
rat nhiéu kho khan trong viéc diéu trj nhiém khuan
& ngudi va vat nudi. Mot trong nhimg co ché khang

Trong nhing niam gan day, s ching E. coli
khang khang sinh phan lap tr vat nuoi, thuc
pham va nguoi ngay cang tiang, dic biét la cac
chung khang khang sinh B-lactam thé hé méi
nhu cephalosporin thé hé thir ba (ceftazidime
va cefotaxime) va thur 4 (cefepime), dong khang . h
sinh duoc WHO Xép vao danh muc céc loai khang sinh quan trong nhat ciia nhom vi khuan nay
dya vao kha nang san sinh cac men B-lactamases
hoat pho rong (ESBLs). Hién twong khang khang
sinh nay xuat hién 1a diéu khong tranh khoi boi

I Khoa Tht y, Hoc vién Nong nghiép Viét Nam
% Chi cuc Chan nudi va Thu y Hai Duong
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nhém B-lactam 1a nhém khang sinh dugc str dung
rong rai nhat trong diéu tri nhiém khuén & ca nguoi
va vat nudi (Smet va cs., 2010). Men ESBLs giup
vi khuén c6 kha ning khang nhiéu khang sinh thudc
nhom B-lactam bao gdm penicillin, cephalosporins
thé hé 2, 3, 4 va monobactams (aztreonam) (Pitout va
Laupland, 2008). Cac gen ma hoa cac f-lactamases
nay c6 thé nim trén nhidm sic thé cua vi khuan, trén
plasmid, hoac trén transposon (Bradford, 2001).
Hién tai, gen ma hoa ESBL phé bién nhit lién quan
t61 khang khang sinh trén vét nuéi 1a bla,., . blaTEM
va blag,, (Pitout va Laupland, 2008). Cac gen nay
thucmg duoc phét hién & vi khuan E. coli va c6 thé dé
dang truyén tir chung vi khuan ndy sang chung khac
va tham chi cho céc loai vi khuan khéc nhau. Nhiéu
nghién ciru duoc cong bd gan diy cho thay cac gen
ma hoa ESBLs thuong duoc truyén tir vat nudi sang
ngudi théng qua chudi thire an.

Diéu tra vé kha ning khang khang sinh ciia vi
khuan, dc biét 1a vi khuan chi diém héi sinh E.
coli 1a mot budc hét sie quan trong dé nidm duogc
tinh trang va cac kiéu khang khang sinh cua vi
khuan tir d6 c6 thé thiét 1ap duoc cac bién phap
va chuong trinh hanh dong hiu qua dé 1am ngan
ngira va kiém sot sy xuat hién cua vi khuan khang
khang sinh.

II. NOI DUNG, VAT LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. N§i dung

- Xac dinh ty 1& luu hanh cua vi khuan E. coli
trén thit lon va thit ga ban tai céc, cho ban 1€ trén
dia ban huyén Gia Lam, thanh pho Ha N6i

- Xac dinh tinh khang khang sinh cta cac
chung E. coli phan lap dugc

- Phat hién cic ching E. coli ¢6 kiéu hinh
ESBL va céc gen ma hod men ESBL.

2.2. Vit lidu

- Dung cu, hoa chit, méi truong dung dé phan
1ap, dinh danh, xac dinh tinh man cam véi khéang
sinh cta vi khuan E. coli va chay phan ung PCR

- Trang thiét bj mdy moc tai phong thi nghiém
B mén Thu y cong dong, Khoa Thu y, Hoc vién
Nong nghiép Viét Nam

- Thoi gian nghién ciru: tir thang 1 dén thang
10 nam 2021.
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2.3. Phwong phap nghién ctru
2.3.1. Ldy mdu

- Téng 120 mau thit tuoi (60 mau thit ga va 60
mau thit lon) dugc thu thap ngau nhién tai cic chg
ban 1¢ trén dia ban huyén Gia Lam, Ha Noi.

- Quy trinh ldy méu thit cho nghién ciru chi tiéu vi
sinh vét dua trén Tiéu chuan Viét Nam TCVN 4833
— 1:2002. Mau dugc cho vao tii zip chuyén dung,
ghi ddy du thong tin, bao quan trong diéu kién lanh,
van chuyén vé phong thi nghiém Bo mon Thi y cong
déng, khoa Thi y, Hoc vién Nong nghiép Viét Nam
dé tién hanh phan lap E. coli.

2.3.2. Phén lgp vi khuén E. coli

Vi khuédn E. coli s& dugc phan 1ap theo phuong
phap nuéi cdy da duge md ta boi Zhao va cs. (2001):
Mau thit (25 g) duoc dong nhit véi 225 ml moi
truong dém Peptone, sau d6 duoc ria ciy trén moi
truong thach MacConkey, u 35°C/24 h. Trén thach
MacConkey, E. coli hinh thanh khuan lac mau hong
canh sen, tron bong, ria gon, khong nhay, duong kinh
1-2 mm. Chon 3 dén 5 khuan lac E. coli gia dinh
ria cdy trén méi truong thach Eosin Methylene Blue
(EMB). Khuan lac E. coli trén thach EMB ¢6 4nh
kim xanh va tim mau den. Cay chuyén cac khuan lac
E. coli tir thach EMB vao 10 ml méi truong Nutrient
Broth (NB), ¢ 37°C trong 24h. Canh khuén E. coli
dugc dung cho céc phan tng sinh héa (indol, methyl
red, Voges Proskauer, Simmons citrate va TSI). Céc
chung E. coli sau khi giam dinh céc dac tinh sinh hoa
duoc gitr gidng trong glycerol 20% & -20°C.

2.3.3. Xdc dinh tinh khang khdng sinh ciia cdac
E. coli phén ldp

Tinh khang khang sinh cua cac ching E. coli
duoc xéc dinh bang phuong phap khuéch tan trén
dia thach theo huéng dan cua Vién Tiéu chuén lam
sang va phong thi nghiém (CLSI, 2018).

Mudi bon loai khang sinh sir dung bao gdm:
amoxicillin (10pg), ampicillin (10pg), ceftazidime
(30pg), cefotaxime (30pg), tetracycline (30pg),
streptomycin (10pg), kanamycin (30pg), gen-
tamicin (10pg), erythromycin (15ug), nalidic acid
(30pg), ciprofloxacin (5pug), enrofloxacin (10pg),
chloramphenicol (30pg), sulfamethoxazole/ tri-
methoprim (12,5/23,75ug).
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2.3.4. Phdt hién cdc chiing E. coli c6 kiéu hinh
ESBL

Céc chung E. coli khang ceftazidime dugc lya
chon dé kiém tra kha nang san sinh men ESBL bang
phuong phap két hop (Synergy test) theo hudng
dan ctia CLSI (2018): lang mot 16p méng huyén
dich vi khuan (10®° CFU/ml; do duc twong duong
0,5 McFarland) 1én bé mit thach Mueller Hinton,
dé bé mat thach kho trong vong 10 phut ¢ nhiét do
phong. Dung kep vo tring gip dia co tam khang
sinh ceftazidime (30 pg/l), ceftazidime (30 pg/l)
+ clavulanic acid (10 pg), cefotaxime (30 pg/l),
cefotaxime (30 pg/l) + clavulanic acid (10 pg) dat
trén bé mit thach Mueller Hinton, u & 37°C trong
vong 16 - 18h. Quan sat thiy duong kinh vong vo
khuan cta dia ¢6 clavulanic acid so véi cua dia
khong c¢6 clavulanic acid chénh Iéch nhau I6n hon

5 mm thi két luan c6 két hop duong (synergy test +)
va ching vi khuan dem kiém tra c6 kha ning sinh
men ESBLs. Nguoc lai néu duong kinh vong vo
khuan cuia dia c¢6 clavulanic acid so voi dia khong
¢0 clavulanic acid chénh 1éch nhau nhé hon 5 mm
thi két luan két hop am (synergy test -), dong nghia
v6i chung vi khudn dem kiém tra khong c6 kha
ndng sinh men ESBLs.

2.3.5. Phat hién cdc gen ma hoda men ESBL

Céc ching c6 kiéu hinh ESBL dugc dem kiém
tra sy c6 mit clia cac gen mi hoa men ESBL béng
ky thuat PCR. DNA cua cac chung nay dugc tach
chiét bang kit Dneasy tissue (Qiagen, Purc) theo
hudng din cua nha san xudt. Cac cap mdi ding cho
phan g PCR trong nghién ctru nay duoc thé hién
O bang 1.

Bang 1. Trinh tw cac cap méi va chu trinh nhiét dung cho phan trng PCR

Gen Trinh tw nucleotide (5'-3") San pham (bp) Nguon

ATAAAATTCTTGAAGACGAA

blag,, 1.080
GACAGTTACCAATGCTTAATC X

Grover va cs. (2006)

GGGTTATTCTTATTTGTCGC

blag,,, 930
TTAGCGTTGCCAGTGCTC
SCSATGTGCAGYACCAGTAA . .

blag .y 585 Ojdana va cs. (2014)
ACCAGAAYVAGCGGBGC

Chu trinh nhiét cua phan ung PCR phat hi¢n
gen bla ., blag,: giai doan bién tinh & 90°C/2
phut; 35 chu ky véi giai doan bién tinh & 95°C/60
gidy, giai doan bat cap modi & 58°C/60 gidy va
giai doan kéo dai ¢ 72°C/90 gidy; cubi cung la
giai doan két thic 72°C/10 phut. Chu trinh nhiét
cua phan ung PCR phat hién gen blaCTX v giai
doan bién tinh & 94°C trong 3 phut, tiép theo
1a 35 chu trinh v6i giai doan bién tinh & 94°C
trong 30 gidy, giai doan bit cip mdi ¢ 55°C
trong 30 gidy, va giai doan kéo dai ¢ 72°C trong
45 gidy, cubi cing la giai doan két thuc & 72°C
trong 10 phut.

2.3.6. Xir Iy 56 li¢u

S6 liéu duge xur 1y va phén tich bang phan
mém Minitab 16.

III. KET QUA VA THAO LUAN
3.1. Ty 1& luu hanh ciia vi khuin E. coli trén thit

Két qua kiém tra ty 18 luu hanh cua vi khudn
E.coli cho thiy trong tong s6 120 mau thit thu thap
¢6 108 (90%) mau duong tinh véi E. coli. Cu thé,
50/60 (83,3%) mau thit lon va 58/60 (96,7%) mau
thit ga dugc xac dinh nhiém E. coli. Ty 1 nhiém
E. coli trén thit ga va thit lgn ¢ nghién ctru nay cao
hon so v6i cic nghién ciru trong nude di cong bo.
Nghién ctru cia Dang Xuan Binh va cs. (2017) vé
vi khudn phén lap tir thit ban tai chg mot s tinh
phia bic Viét Nam cho thdy ty 1& nhiém E. coli
ctia thit lon va thit ga 1an luot 1a 57,5% va 34,5%.
Nghién ctru gin ddy ciia Tuyén va cs. (2019) vé
vi khuan chi diém vé sinh thyc phdm cho thiy
75,56% mau thit twoi tai Dién Bién dwong tinh véi
E. coli. Trong khi d6 két qua nghién ctru cua Lé
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Hong Phong va cs. (2019) chi ra rang 62,5% thit
ga tuoi bay ban tai cac co sé kinh doanh & mot s6
tinh thudc mién Tay Nam B0 nhiém E. coli. Ty 1&
luu hanh cua E. coli trong nghién cuu cua ching
toi cao hon cac nghién clru trong nudc da cong
bd ¢6 thé do su khac biét vé vung mién, sb luong
mau thu thap, thoi diém ldy mau, quy trinh phat
hién vi khuan E. coli va dd chinh xéac khi thuc hién
cac quy trinh nay. O cac nudc phat trién, qué trinh
giét mo, van chuyén va bao quan thit phai tuan

thi nghiém ngit cac quy dinh vé vé sinh an toan
thuc phém. Vi vay ty 1é nhiém khuén néi chung,
E. coli ndi riéng cua thit ¢ cac nudc nay thuong
thap hon nhiéu cic nuéc dang phat trién. Tai My,
nghién ciru ctia Zhao va cs. (2012) cho théy ty 1é
thi ga va thit lon nhiém E. coli ciing kha cao; 1an
Iuot 1a 83,5% va 44,0%. Trong khi do, nghién ctiu
cua Parvin va cs. (2020) thyc hién tai Bangladesh
(qudc gia dang phat trién) cho thdy 76% mau thit
ga dong lanh duong tinh véi E. coli.

Bang 2. Ty Ié Iwu hanh cua E. coli trén thit

Loai thit S6 mau khao sat S6 mau dwong tinh Ty 1é (%)
Lon 60 50 83,3
Ga 60 58 96,7

Téng 120 108 90,0

Hinh 1. Hinh th&i khuén lac E. coli trén thach MacConkey (a) va thach EMB (b)

3.2. Tinh khang khang sinh ciia vi khuén E. coli
phan lap

Két qua kiém tra tinh min cam véi 14 loai
khéang sinh cua 108 ching E. coli phan lap dugc
trinh bay ¢ bang 3.

Két qua kiém tra tinh man cam v&i khang sinh
ctia cac chung E. coli phan 1ap cho thiy100% cac
chung phan 1ap c6 kha nang khang véi it nhat
1 loai khang sinh. Pa s cac chung phan lap
(91,7%) c6 thé khang vai 3 loai khang sinh hoic
nhiéu hon. Ty 18 khang vdi tetracycline 1 cao
nhat (96,3%), tiép dén lan luot 1a erythromycin
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(92,6%),sulfamethoxazole/trimethoprim (92,6%)
va 2 khang sinh nhom penicillins 1a amoxicillin
(90,7%) va ampicillin (90,7%). Ty 1¢ khang véi
ceftazidime, cefotaxime, va gentamicin 1a thip
nhat 1an lugt 1 54,6%; 63% va 64,8%. Két qua
cia chung t6i kha twong dong véi nghién ciu
ctia Li va cs. (2019) khi cong bd ty 1& E. coli
khéng tetracycline 1a 99,1%; ampicillin 1a 97,6%
va sulfamethoxazole/trimethoprim 1a 96,1%.
Nghién ctu cia Parvin va cs. (2020) cling
cho biét E. coli phan lap tir thit co ty 1& khang
tetracyline va sulfamethoxazole/trimethoprim rat
cao; lan luot 1a 84,9% va 88,4%. Trong khi do,
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ty 1€ E. coli khang véi ceftazidime va gentamicin
trong nghién ctru ndy van kha thip khi so véi
khang sinh khac; lan luot 1a 29,1% va 8,1%.
Tuong ty nghién ctru cia Zou va cs. (2021) vé
tinh man cam vé&i khang sinh ctia E. coli phan 1ap
tir gia cam tai Trung Qudc cho biét ty 1& khang
tetracycline, cefotaxime va gentamicin lan lugt
la 89,3%; 41,8% va 31,9%. Ty 1¢ khang cao véi
tetracycline, erythromycin, sulfamethoxazole/
trimethoprim, amoxicillin, ampicillin ¢6 thé
bt ngudn tir viéc cac khang sinh nay di duoc
st dyng trong thoi gian dai cling nhu duoc st

dung bua bai trong chan nuéi. Ty 1€ khang vdi
cac khang sinh thugc nhom fluoroquinolones
(ciprofloxacin, norfloxacin) va cephalosporins
(ceftazidime, cefotaxime) mic du khong cao
bang cac khang sinh nhom khac nhung ciing dang
0 ngudng bao dong. Cac khang sinh thugc nhom
fluoroquinolones va cephalosporins la nhiing lua
chon hang dau dé diéu tri nhiém khuan trén ca
ngudi va vat nudi, vi thé cac chung E. coli ¢ kha
ning khang cac khang sinh nay s& giy rat nhiéu
kho khan trong diéu tri cac bénh nhidm khuin
trong nhan y va thu y.

Bang 3. Ty Ié khang khang sinh ctia cac chung E. coli phan lap dwoc

Ty lé khang cua E. coli

Nhom khang sinh Tén khang sinh

Ttr thit loon (n=50)

T thit ga (n=58) Téng (n=108)

Penicillins Amoxicillin 44 (88%) 54 (93,1%) 98 (90,7%)
Ampicillin 46 (92%) 52 (89,7%) 98 (90,7%)
Cephalosporins Ceftazidime 25 (50%) 34 (58,6%) 59 (54,6%)
Cefotaxime 29 (58%) 39 (67,2%) 68 (63%)
Tetracyclines Tetracycline 48 (96%) 56 (96,6%) 104 (96,3%)
Aminoglycosides Streptomycin 44 (88%) 52 (89,7%) 96 (88,9%)
Kanamycin 38 (76%) 44 (75,8%) 82 (75,9%)
Gentamicin 30 (60%) 40 (69%) 70 (64,8%)
Macrolides Erythromycin 44 (88%) 56 (96,6%) 100 (92,6%)
Quinolones Nalidic acid 42 (84%) 48 (82,7%) 90 (83,3%)
Fluoroquinolones Ciprofloxacin 36 (72%) 36 (62%) 72 (66,7%)
Enrofloxacin 36 (72%) 38 (65,5%) 74 (68,5%)
Phenicols Chloramphenicol 40 (80%) 42 (84%) 82 (75,9%)
Sulfonamides Sulfamethoxazole/ 46 (92%) 54 (93,1%) 100 (92,6%)

Trimethoprim

3.3. Két qua x4c dinh kiéu hinh va kiéu gen ESBL ciia céc chiing E. coli phan lap

Bang 4. Kiéu hinh va kiéu gen ma héa men ESBL cua cac chung E. coli phan lap

S6 chung (+)

$6 chiing mang gen ma héa ESBL (n=57)

Loai thit  S6 ching kiém tra
ESBL bIaCTX-M bIaTEM bIaSHV
Thit lon 25 25 21 9 5
Thit ga 34 32 24 1 2
Téng 59 57 (96,6%) 45 (78,9%) 20 (35,1%) 7 (12,3%)

Trong s6 59 ching E. coli dugc lya chon kiém
tra (cac chung c6 kha nang khang ceftazidime) co

57 (96,6%) ching c6 kiéu hinh ESBL (ESBL-EC).
Su xuat hién ctia cac ching E. coli c6 kha ning san

45



KHOA HOC KY THUAT THU Y TAP XXIX SO 6 - 2022

sinh men ESBL la diéu tit yéu boi cac khang sinh
nhom cephalosporins dang dugc st dung rong rai
trong ¢4 nhan y va thu y dé diéu tri nhiém khuan.
Nghién ctru ctia Le va cs. (2015) cho thiy 58,7%
cac mau thit ga bay ban tai cc chg truyén thong
ctia Viét Nam nhiém ESBL-EC. O Ha Lan, 94% s6
chung E. coli phan lap tur thit ga c6 kha nang san
sinh men ESBL (Leverstein-van Hall ez al., 2011).
Két qua nghién ctru cia Egea va cs. (2012) cho
thdy 93,3% mau thit ga tai Tdy Ban Nha duong
tinh voi ESBL-EC.

Hinh 2. K&t qué kiém tra kiéu hinh ESBL
cta vi khuan E. coli

C6 rat nhiéu gen mi hoa cac men ESBL khac
nhau nhung trong nghién cru ndy chiing t6i tap trung
Vao cac gen bla .y \» bla,,, va blag, b0'1 day la 3
trong sO cac gen ma thuong dugc tim thay & ESBL-
EC. Két qua phat hién gen mi hoa ESBL cho thiy
78,9 % (45/57) s6 chiung ESBL-EC trong nghién ciru
nay c6 mang gen bla ., ,; 35,1% (20/57) mang gen
bla.,, V?l 12,3% (7/57) co gen blag, . Ket qua nay
tuong dong voi két qua cua nghién clu trude, khi
déu nh,én thay gen bla..., ,lagen pho bién nhét duoc
tim thay & cac chung E. coli san sinh ESBL (ESBL-
EC) (Egea et al., 2012; Leverstein-van Hall et al.,
2011). Le va cs. (2015) khi kiém tra kiéu gen cua
cac ching ESBL-EC phan lap tr thit tai Viét Nam
ciing chi ra rang ¢6 t6i 92,3% s6 ching ESBL-EC
c6 mang gen ma hoa CTX-M; 59,9% c6 gen bla_, ;
va chi ¢6 2,1% mang gen blag,,. Tuong tu nghién
ciru cta Parvin va cs. (2020) cho bieét 100% cac
chung ESBL-EC phan 1ap tu thit ga dong lanh tai
Bangladesh c6 chira gen ma hoa CTX-M.
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IV. KET LUAN

E. coli khang khang sinh ddc biét 1a cac chung
da khang va cac chung c6 kha nang san sinh men
ESBL dang 1a mbi nguy dang ké voi sic khoé
cong dong. Két qua cua nghién ctru nay cho thiy
ty 1¢ luu hanh cta E. coli ¢ thit ga va thit lon 1an
luogt 12 96,7 % va 83,3%. Toan by cac chung phan
lap dugc c6 kha ning khang lai it nhét 1 loai khang
sinh. Hau hét (91,7%) cac ching E. coli phan
lap tir thit trong nghién ciru nay c6 kiéu hinh da
khang. Trong d6 52,8% sb chung E. coli phéan lap
dugc c6 kiéu hinh ESBL. 78,9% ching ESBL-EC
co mang gen bla ., ; 35,1% mang gen bla ., va
chi ¢6 12,3% mang gen bla,,.
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