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TOM TAT

Tinh hinh dé khang khang sinh va ty 1& sinh B-lactamase phd m& rong (ESBL) va AmpC cla vi
khuén E. coli trén thé gidi, dac biét & Viet Nam, khéng ngiing lan nhanh nhiing nam gan day. Tai
Viét Nam, da cé cac nghién ctu vé E. coli sinh ESBL va Amp-C--lactamase trén ngusi va dong vat,
tuy nhién, nghién ctiu vé khang khang sinh cta E. coli thuong trd trén thu cung, dac biét la chd
chua dugc phé bién. Nghién ctu nay nham khao st tinh dé khang, su khang véi cephalosporin
thé hé 3 va penicillin va ty &6 mang gen ma hda ESBL va Amp-C-B-lactamase trén chiing E. coli
thudng trd tai dudng rudt duge phan lap tir cac trai chd &Dak Lak. Nghién clu phét hién kiéu hinh
ESBL, va AmpC bang phuong phap dia doi két hop (DDST) va th nghiém déi khang ceftazidime-
imipenem (CIAT), s&t dung ky thuat multiplex PCR phat hién cac ki€éu gen ESBL thudc nhém A
nhu blacrx (12,8925 01 TEM, bla sy, bla oxa va cac kiéu gen (Amp-C-B-lactamase) nhom
C nhu bla yox—(12) + 610 cmy —(12-7:8-11) + Oldpar—(1-4), bla pra—(1:2), bla acc, bla pox— (1- sB) |
bla pr—1 , bla acr—1. Trong t6ng s6 312 chiing vi khudn phan lap dugc tir 64 mau phét hau maén,
€6 269 (86%) chuing E. coli, trong d6 c6 44 ching E. coli sinh enzym ESBL chiém ty 1& 16% va 12
chiing E. coli sinh enzym Amp-C-B-lactamase chiém 4%. Két qua xac dinh kiéu gen lién quan dén
ki€u hinh ma héa enzym ESBL va Amp-C lan lugt 1a 39 (15%) va 8 (3%). Phan tram khang thudc cao
clia cac chuing E. coli phan anh thuc trang cta viéc lam dung khang sinh dang gia tang. Két qua

clia nghién ctiu nay gop phan giam sat dé khang vé mdt dich té hoc.
Tuw khoa: dé khang, Bak Lak, cho, E. coli, ESBL, Amp-C-B-lactamase

MG PAU

Khang khang sinh la tinh trang ty nhién khi céc
vi sinh vét thich tng véi thu6c khang sinh thong
qua viéc st dung chung khong ding liéu lugng theo
thoi gian, khién cic thudc nay khong con hiéu qua
trong viéc diéu tri bénh L Khéng sinh f lactam la
khéng sinh quan trong dugc st dung trong diéu tri
cac bénh nhiém trung do vi khudn Gram am, gém
4 nhém khang sinh chinh: penicillin, cephalosporin,
monobactam va carbapenem. Tuy nhién, nhiing nam
gin day viéc gia tang nhanh chéng cac chting vi khuén
E. coli khang véi cephalosporin thé hé 3, va penicillin
phé rong (aminopenicillin) da giy ra nhiing han ché
dang ké trong viéc diéu tri. Theo cdng b4 tit The Cen-
ter for Disease Dynamics, Economics & Policy — CD-
DEP, 2016 (Trung tdm Pong luc hoc Bénh tat, Kinh
t&, Chinh sich) 2 vé viéc danh gia trén chiing vi khudn
E. coli phén 1ap tii nhiing bénh nhén néi tra & nhiing
d0 tudi khac nhau tai Viét Nam, c6 khoang 71% (68%-
74%) chiing khang véi nhém cephalosporins thé hé 3
(cefotaxime, ceftriaxone, ceftazidime) va khoang 94%

(92%-96%) khang v6i aminopenicillins (amoxicillin,
ampicillin). Enzym f3 lactamse phé rong (ESBL) 16p
A va enzym f3 lactamse (AmpCs) 16p C la hai enzym
khéng thudc dién hinh & vi khudn thudc ho Enter-
obacterales®; chiing thity phin vong beta lactam va
lam vo hiéu hoa hau hét cdc nhém khang sinh f8 lac-
tam. Viéc khang sinh dugc st dung khong c6 kiém
soat trong chan nudi da goép phan vao su thich nghiva
tinh chon loc cua vi khuén trong qué trinh khéng lai
nhom khéng sinh cephalosporin thé hé 2, 3 va peni-
cillin ctia vi khuén ho dudng ru¢t Enterobacterales.
Trong d6, E. coli gay bénh trén ché thuong dugc nguoi
nudi diéu tri bing khang sinh rit nhiéu. Trén thé gidi,
nghién ctu vé€ enzym khang thuéc ESBL va Amp-C
cta E. coli trén ché da dugc cong bd trong nhiing
nim gin day*°. Tuy nhién, tai Viét Nam, vin dé nay
van chua dugc khai théc rong rai. Chi méi cé mot
vai nghién ctiu vé kiéu hinh, kiéu gen khang - ESBL
& E. coli trén gia stic (heo) hoic gia cAm (ga, vit)®”.
Nghién ctiu chon dia diém tai Dk Lak vi day la mot
tinh c6 diéu kién khi hiu mét mé, se lanh, vi tri dia

Trich dan bai bao nay: Kién L C, Cudng V Q, Xuan T T, Hung D M, Huyén N N M, Trang P T P, Campbell J
I, Hoang N V M. Khao sat ty 1é mang gen ma héa enzym ESBL va Amp-C-f-lactamase cua vi khuan
Escherichia coli dugc phan 1ap tai cac trai ché § Dk Lak. Sci. Tech. Dev. J. - Nat. Sci.; 5(2):1198-1207.
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ly thuén lgi, thé nhudng mau ma, nganh chin nudi &
Pk Lik c6 nhiéu lgi thé d€ phat trién vugt troi. Tai
bak Lék c6 nhiéu trang trai nuoi ché dat quy mo 16n
véi dién tich trén 1000 m? gdm céc dong Poodle, Pug,
Bulldog, Alaska, Husky. Nghién ctiu dugc tién hanh
v6i hai muc dich chinh: (i) X4c dinh ty 1é E. coli tiét
enzym ESBL va Amp-C-f-lactamase trén kiéu hinh
dugc phan 14p tu céc trai chan nuéi ché 6 Dik Lak; (ii)
Khdo st tinh dé khang va xdc dinh ty 1 vi khuén E.
coli mang gen ma héa beta lactamase phé rong (ESBL)
va Amp-C-f-lactamase.

VAT LIEU VA PHUONG PHAP

Vat liéu

Déi tuong nghién ciu

La cac chung E. coli dugc phan lap tii 64 mau phét
héu mon tu cac dong ché lai (Poodle, Pug, Bulldog,
Alaska, Husky) c6 thé trang khoe, c6 phan ting dong,
tinh nghich, mit trong, sing, an khoe, tit 3 dén 16
thang tudi.

Méi trudng va héa chat

Dung dich pepton water (CM0509 - Oxoid), moi
truong MacConkey Agar (CM0007 - Oxoid), moi
truong Nutrient agar (CM0003 - Oxoid) va moi
truong Mueller - Hinton (CM0337 - Oxoid). Cac moi
trudng trén dugc hdp khu trung 6 121°C, 15 phat
trudce khi stt dung.

Céc khang sinh st dung trong nghién ctiu la: ampi-
cillin - AMP (10 pg), amoxicillin-clavulanate - AMC
(20/10 ug), piperacillin-tazobactam - TZP (100/10
ug), ceftazidime - CAZ (30 ug) + clavuanic acid -
CLA (10 ug), cefotaxime - CTX (30 ug) + clavuanic
acid - CLA (10 pg), imipenem - IMP (10 ug),
meropenem - MEM (10 ug), gentamicin - CN (10
ug), amikacin - AK (30 pg), trimethoprim- sul-
famethoxazole - SXT (1,25/ 23,75 ug), cefotaxime -
CTX (30 ug), cefoxitin - FOX (30 ug), ceftazidime -
CAZ (30 ug) dugc bao quan & nhiét do 4 - 8°C.

Phuong phap nghién ctu

Théi gian, dia diém nghién ciru

Céc miu phét hau mon dugce thu thap ti cic trai nudi
ché trén dia ban xa Ea Kao, xa Dat Ly, huyén Ea
Kar, Krong Buk, M’Prik, Krong Pac va TP. Buon Ma
Thudt thudc tinh ik Lak tit thang 7/2019 dén thang
12/2019

Phuong phdp ldy mau
St dung do bao ho sach dugc khu triing bing dung
dich virkon 9,75%. Tién hanh 14y mau bang cic que
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phét tim bong da dugc tuyét trung sin, phét nhe 1én
bé mat hdu mon, sau dé cho vao trong tube nhya cé
ndp day kin. Céc miu phét dugc bio quan tit 49C-
80C, trong vong 4 git dugc van chuyén dén phong thi
nghiém vi sinh thu¢c Chi Cuc Thuy Vung V - RAHO
5 dé tién hanh phan lap va dinh danh.

Phuong phdp phan lép va dinh danh vi khudn
E. coli

Céc mau phét dugc cdy trén moi trudng thach Mac-
Conkey (Oxoid), 1  35°C £ 2°C trong 16- 18h, chon
5 khuédn lac nghi ngt 1a E. coli, sau d6 tién hanh
kiém tra béng test sinh héa thudng quy bdi cac phan
tng 1én men duong glucose va lactose, sinh hoi va
khti Iuu huynh - Kliger’s Iron Agar (KIA), sinh indole
va di dong - Indole Motility (IM), bién dudng citrate
(CIT), phan huy ure (URE) va bién dudng glucose -
methyl red (MR) va dugc dinh danh bang MALDI-
TOF Matrix-assisted laser desorption/ionization.

Phuong phdp dinh tinh khoang gidy khdng
sinh trong thach Kirby-Bauer

Mbi khuén lac E. coli dugc ciy trén Nutrient agar
va dugc thuc hién khang sinh d6 véi 14 loai khing
sinh theo phuong phap Kirby-Bauer (dia khuéch tan)
trén moi trudng Mueller Hinton Agar (MHA) va d6i
chiéu theo huéng dan cta Clinical and Laboratory
Standards Institute — CLSI, M100, 30" edition cho
Enterobacterales®. Xéc dinh ki€u hinh ESBL dua
vao phuong phap dia doi két hgp (Double disk syn-
ergy test-DDST)®, va nhan biét enzym Amp-C bing
phuong phap CIAT (ceftazidime-imipenem antago-
nism test)°.

Moi tudng thach Muller-Hinton c¢6 dudng kinh 90
mm, d¢ day 4 mm dugc bdo quéan lanh 40¢C - 80c.
Chon 2-3 khudn lac thuén E. coli hoa cling v6i nuédc
mudi vo trung 0,9%, lic déu bang mdy lic vortex,
dung mdy do d¢ duc (DEN- 1) d€ dat dugc hén hop
dich vi khuin c6 d6 duc 0,5 Mc Farland (~ 1 - 4 x
103 CFU/mL). Diing que tim bong v6 triing nhting
vao hon hgp dich khuén trén ép vao thanh éng cho
b6t nudc rdi ria déu trén mit thach da dugc dé kho &
nhiét d6 phong. Lay 6ng khoanh gidy khang sinh tii ti
lanh 4°C - 8°C & & nhiét d6 phong khoang 30 phut.
bit cac mat khoanh gidy sao cho dp sat vao mét thach,
mép ngoai ctia khoanh gidy cach thanh dia 15 mm,
va cach khoanh khéc 20 mm. D¢ dia thach & nhiét
dd phong cho khang sinh khuéch tén rdi 4 6 nhiét do
359C + 20C trong 16-18 gid. Sau thsi gian @, diing
thudc do dudng kinh vung tic ché, dua vao thang do
ctia CLSI Hoa Ky va n6ng d¢ khoanh gidy khang sinh,
ta ¢6 muc d¢ nhay cam cta E. coli d6i véi tiing loai
thu6c khang sinh 10,
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Phuong phdp dia két hop (DDST) phdt hién vi
khudn sinh enzym ESBL

Vi khuén sinh enzym ESBL dugc phét hién dya trén
nguyén tic hop luc gitia hai cip khéng sinh két hop
cephalosporin thé hé 3 véi tic ché -lactamase so v6i
dia khang sinh cephalosporin thé hé 3 don thuén: cef-
tazidime (30 ug), ceftazidime (30 ug) + clavuanic acid
(10 png) va cefotaxime (30 ug), cefotaxime (30 ug) +
clavuanic acid (10 pg). Hai cdp khang sinh dat cach
nhau 20 mm trén moéi trudng thach MHA. Vi khuén
E. coli tiét ESBL khi hiéu s6 dudng kinh vong tic ché
gilia mot trong hai cip khang sinh >5 mm?®.

Phuong phdp phdt hién AmpC beta lacta-
mase - CIAT (Ceftazidime-Imipenem Antago-
nism Test )

Chuén bi hon hgp dich vikhuén c6 6 duc 0,5 Mc Far-
land, sau d6 duing tdm bong trai déu trén mdt thach.
DPit khang sinh ceftazidime (30 pg) & chinh gitia dia
thach, sau d6 dat imipenem (10 ug) cach nhau mot
khodng cach 20 mm (tli canh nay sang canh khac) so
v6i ceftazidime (30 1g). D€ so sanh, mot dia cefoxitin
(30 ug) dugc dat cach dia ceftazidime mét khoang 20
mm, G dia thach trong 16-18 gi 6 35°C + 2°C. Vi
khudn san xuit AmpC cam ting khi c6 su d6i khang,
dugc biéu thi bang viéc gidm vong tic ché xung quanh
dia ceftazidime (30 ug) tiép giap v6i dia imipenem (10
ug) hoic cefoxitin (30 pg)® (Hinh 1).

Tiéu chudn ddnh gid

banh gid két qua khang sinh do, phat hién vi khuén
sinh enzym ESBL dua vao kiéu hinh theo tiéu chuidn
ctia CLSI Hoa Ky, va Amp-C-f3-lactamase theo huéng
dén tii tac gia Cantarelli, Vlademir Vicente®. C6 st
dung céc chung vi khuén kiém tra chét lugng khang
sinh la E. coli ATCC 25922 va Klebsiella pneumo-
niae ATCC 700603. Chung E. coli ATCC 25922 dugc
dung lam chiing 4m cho tht nghiém ESBL va AmpC,
va Klebsiella pneumoniae ATCC 700603 lam chiing
chiing duong cho thii nghiém ESBL, va chiing Pseu-
domonas aeruginosa ATCC 27853 lam chiling duong
cho thti nghiém AmpC.

Phdt hién gen khdng beta lactam phé réng
(ESBL) va Amp-C- 3-lactamase trén chiing vi
khudn E. coli bdng ky thudt multiplex PCR

Ky thuat multiplex PCR d€ phat hién gen ma héa en-
zym ESBL va Amp-C dugc thuc hién tai Phong lab
Sinh hoc phan ti thuoc Pon vi Nghién ctiu Lam sang
Dai hoc Oxford (OUCRU-HCMC). DNA dugc téch
chiét bing kit Promega Wizard ', quy trinh huéng din
cac budc theo nha san xudt. Phan ting multiplex PCR

gom: 12,5 ml MyFi master mix 2X (Bioline, UK), 1 ml
mobi moéi xudi, ngugc ndng do 10 uM, va 1 ml DNA vi
khuén da tach chiét, nudc du 25 ml. Céc cap moi dung
trong phan ting PCR dugc liét ké trong (Bang 1).
Chu ky nhiét phat hién gen ma hoéa enzym ESBL
va Amp-C-f-lactamase: giai doan khoi dau 95°C
trong 5 phut, 35 chu ky ba giai doan: giai
doan bién tinh 95°C trong 45 gidy, giai doan
bit méi 30 giay, 55°C cho cic mdi bidt cip
nhom gen blacrx_p (I): blacrx—p—1, blacrx—m—2»
blacrx—m—s» blacrx—m—9, blacrx—_y—2s, 57°C cho
cdc moi bt cip cac nhom gen ESBL con lai (II):
blargy, blaoxa, blagyy va 62°C cho cic moéi
bit cap cac gen blay,,—c (ID): blacit, , blasccs
blaMox,blaDHA, blaEgc, blapox N giai doan kéO dz‘ii
729C trong 1 phut 30 gidy; giai doan két thic chu ky
729C trong 7 phut, sau d6 giii & nhiét d6 4°C.

Kiém tra san phdm PCR bing phuong phap dién di
sti dung gel agarose (Biorad) 1,7%. Thang do 100 bp
(Invitrogen), ching chiing 4m E. coli ATCC 25922
va chiing duong Klebsiella pneumoniae ATCC 700603
mang gen blarpy_1, blaggy_13, chung Klebsiella
pneumoniae mang gen blacrx_y—1, blacrx—m—o,
chung Klebsiella pneumoniae mang gen blapga, cac
chung E. coli mang gen blacyr , blagpc, blayox,
blaAcc, blapox, blaOXA, blaSHv. San phﬁm PCR
dugc doc trén may Gel Doc™ XR* va Gel Docuen-
zymtation System (Bio-Rad) c6 chiéu dén UV.

Thu thdp va xaly sé liéu
Céc két qua s liéu nghién ctu xu li bang phin mém
Excel va phan tich theo phuong phép thong ké mo ta.

KET QUA VA THAO LUAN

Phan lap va dinh danh cac ching vi khuan
E. coli

Trong 312 chung vi khuén phén lap dugc tit 64 mau
phét hdu mon trén cho, c6 269 ching E. coli chiém ty
1¢ 86% dugc xdc dinh 1a vi khuén E. coli vithoa céc thit
nghiém sinh hoéa nhu: glucose, lactose, indol duong
tinh, d6 methyl duong tinh, citrat &m tinh, urease &m
tinh, HS am tinh, 43 chung khac chiém 14%.

Khao sat tinh hinh khang khang sinh cuia vi
khuan E. coli

Thuc hién kiém tra d€ khang ctia 269 chiung vi khudn
E. coli da dugc phan lap véi 11 loai khang sinh khac
nhau, sau dé phén tich theo tling nhém thudc: (1):
penicillin (AMP), (2): B lactam phéi hgp (AMC,
TZP), (3): cephem (FOX, CTX, CAZ), (4): amino-
glycoside (CN, AK), (5): sulfornamide (SXT), va (6):
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Bang 1: Trinh tu cac cip méi nhan ban cac gen ma héa enzym AmpC va ESBL "'

Multi-
PCR

1T

11

1I

III

11T

III

III

11T

III

Kiéu
hinh

/

khang
ESBL

ESBL

ESBL

ESBL

ESBL

ESBL

ESBL

AmpC

AmpC

AmpC

AmpC

AmpC

AmpC

Tén gen

CTX-M-1

CTX-M-2

CTX-M-9

CTX-M-8/25

TEM: TEM-1, TEM-2

SHV: SHV-1

OXA: OXA-1,

OXA-4-30

MOX: MOX-1, MOX-

2,CMY-1, CMY-8 -11

CIT: LAT-1 dén LAT-
4,CMY-2-7, BIL-1

DHA: DHA-1, DHA-2

ACC

EBC: MIR-1T, ACT-1

FOX: FOX-1 dén FOX-
5b

Tén mdi

MI1F
MIR
M2F
M2R
MOF
MO9SR
MBSEF
M25F
MS8/25R
TSO-T-F
TSO-T-R
TSO-S-F
TSO-S-R
TSO-O-F
TSO-O-R

MOXF

MOXR

CITF

CITR
DHAF
DHAR
ACCF
ACCR
EBCF
EBCR

FOXF

FOXR

Trinh tu (5’ - 3°)

AAAAATCACTGCGCCAGTTC
AGCTTATTCATCGCCACGTT
CGACGCTACCCCTGCTATT
CCAGCGTCAGATTTTTCAGG
CAAAGAGAGTGCAACGGATG
ATTGGAAAGCGTTCATCACC
CGCGTTAAGCGGATGATGC
GCACGATGACATTCGGG
AACCCACGATGTGGGTAGC
TGCGGTATTATCCCGTGTTG
TCGTCGTTTGGTATGGCTTC
AGCCGCTTGAGCAAATTAAAC
ATCCCGCAGATAAATCACCAC
GGCACCAGATTCAACTTTCAAG
GACCCCAAGTTTCCTGTAAGTG

GCTGCTCAAGGAGCACAGGAT

CACATTGACATAGGTGTGGTGC

TGGCCAGAACTGACAGGCAAA

TTTCTCCTGAACGTGGCTGGC
AACTTTCACAGGTGTGCTGGGT
CCGTACGCATACTGGCTTTGC
AACAGCCTCAGCAGCCGGTTA
TTCGCCGCAATCATCCCTAGC
TCGGTAAAGCCGATGTTGCGG
CTTCCACTGCGGCTGCCAGTT

AACATGGGGTATCAGGGAGATG

CAAAGCGCGTAACCGGATTGG

Kich
thudc
(bp)
415

552

205

666

327

296

713

564

520

462

405

346

302

190

PCR: Polymerase Chain Reaction; bp:base pairs
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P. aeruginosa 27853 AmpC+

©

" E. coli 25922 AmpC-

Hinh 1: Hinh minh hoa cac chiing vi khuan c6 AmpC (+) va AmpC (-)

Bang 2: Ty lé cac chling E. coli khang véi cac nhém khang sinh

Nho6m khang sinh S6 chung khing
(1y18)

Penicillin 165 (61%)
B-Lactam phéi hgp 114 (42%)
Carbapenems 17 (6%)
Aminoglycoside 75 (28%)
Sulfornamide 118 (44%)
Cephem 78 (29%)

S6 nhém khéng SO chung khiang

sinh (Ty 1¢) (n=269)
0 82 (31%)
1 33 (12%)
2 41 (15%)
3 48 (18%)
4 28 (10%)
5 32 (12%)
6 5(2%)

carbapenem (IMP, MEM). Két qua khdo sat cho thdy
61% vi khuén E. coli khang v6i nhom penicillin, 44%
khéng sulfornamide, 42%, 29% va 28% khéang 1an lugt
v6i nhom B-lactam phdéi hop, cephem va aminogly-
coside (Bang 2). Trong 269 chung E. coli, c6 48 chiing
khang dong thoi v6i 3 nhom thude chiém 18%, dac
biét cé 5 chung khang v6i 6 nhém thudc, chiém 2%
(Bang 2).

Khdo sat su dé khang cac ching E. coli
sinh enzym ESBL va Amp-C-f-lactamase
trén kiéu hinh

C6 44 chung E. coli phét hién sinh enzym ESBL va 12
chang sinh Amp-C--lactamase, trong d6 c6 4 chiing
viia phat hién ESBL va AmpC trong tng s6 269 chiing
E. coli dugc phan lap trén cho. Két qua thu duge cho
théy ty 1é cac chung sinh enzym ESBL khang ampi-
cillin va cefotaxime la 100% va chung AmpC khang
v6i ampicillin 1a 100%, véi cefotaxime 1a 83%.

Chuing ESBL da phan khang tui 5 loai khang sinh cha
yéu gbm: cefotaxime, ampicillin, trimethoprim sul-
famethoxazole, amoxicillin clavulanate, gentamicin,
ddc biét c6 8/44 chung khang véi 8 loai khang sinh,
chiém ty 1é 18% va 1/44 chung khang véi 9 loai khang
sinh, chiém ty 1¢ 2% (Hinh 2).

Chuing sinh enzym Amp-C hau hét khang tu 6 loai
khéng sinh trong d6 co6: cefotaxime, ceftazidime,

ampicillin, trimethoprim sulfamethoxazole, amoxi-
cillin clavulanate, va cefoxitin, dac biét c¢6 2/12 ching
khang véi 9 loai thudc, chiém ty 1€ 17% (Hinh 2). Nhu
vay, cac khang sinh nay hdu nhu khéng con hiéu qua
trong viéc diéu tri cac trudng hop nhiém trung E.coli.

Khao sat ty Ié mang gen khang chting E. coli
sinh enzym ESBL va Amp-C-f-lactamase tu
ki€u hinh

Két qua phan tich kiéu gen bang PCR tui 44 ching vi
khuén E. coli sinh enzym ESBL cho thdy gen CTX-
M1, CTX-M9 va TEM chiém da s6, trong d6 phat hén
nhiéu chung mang da gen khang. Trong 44 chling, cé
53% chung khdng mang 2 gen khdc nhau blacrx_p1,

blactx _m—9; blactx m1, blargms blacrx 1
blactx—m9; blactx—m1, blapxa, 13% mang 3 gen
khéc nhau: blaCTX_Ml, blaCTX—M—Q) blaTEM;
blactx —m1> blactx—m—9, blaoxa; blacrx—m1

blapxa, blargy, dac biét phat hién 2% chiing mang

blactx_m1> blactx—m—o
blargm, va blapx 4. Khoang 11% chting ESBL con lai

cd 4 gen khac nhau:

khong phat hién mang gen khang. Ngoai ra, khong
phat hién chiing E. coli nao mang gen SHYV, hay
CTX-M2; CTX-M8; CTX-M25 (Bang 3), (Hinh 3).
Trong 12 chuing sinh enzym Amp-C tit ki€u hinh, két
qua PCR c6 50% chung E. coli phat hién mang gen
blacrr, va 17% ching E. coli mang ca hai gen khang
thudc blacyp va blapga. Gen blacr phd bién trén
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Hinh 2: D3c diém khang thudc cla cac chiing E. coli sinh enzym B-lactamase. A: chiing E. coli mang gen ma héa
ESBL; B: chiing E. coli mang gen ma héa Amp-C f3 -lactamase

E. coli tiét Amp-C beta lactamase, chiém ty 1& 67%,
trong khi d6é gen blacrx_p—1 phat hién 66% trong
cdc chang E. coli sinh ESBL. Theo Oteo et al (2010)
va Pitout et al (2009), day la hai gen khang thudc
dién hinh dugc phat hién phé bién trén E. coli'>13
(Bang 3), (Hinh 3).

Két qua ctia nghién ctiu tién hanh phén lap, dinh
danh, va danh gid sy mang gen khang thudc ESBL
va Amp-C-f-lactamaes da gép phan hd trg qua trinh
diéu tri bing liéu phdp khéng sinh trén dong vat.
Trong 269 chiing E. coli thuong trd dugc phan lap
ti nhiing miu phét hdu moén trén chd, phat hién
gan 30% chung khang véi nhiéu nhém khang sinh
nhu: cephem (FOX, CTX, CAZ), aminoglycoside
(CN, AK), va v6i hon 40% chiing khang chéo véi sul-
fornamide (SXT), B-lactam phéi hgp (AMC, TZP);
hon 60% khang véi penicillin (AMP). Va 6% khang
vGi nhom carpebenem ( IPM, MEM), day c6 thé la
nhiting khang sinh chua dugc ngudi dan st dung phé
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bién tai khu vuyc khéo sat, chua dugc cac nha phan
phdi thudc chin nuoéi gisi thiéu rong rai. Nho vy ma
cac khang sinh nay con kha nang tac dung trong diéu
tri cac trudng hop nhiém khuén E. coli. Nghién ctu
trén thu cung tling dugc Meyer va cac cong su thuc
hién da cho thdy viéc cc chiing E. coli mang cic gen
mi héa enzym khing thuéc B-lactamases'?. Trong
nghién ctiu nay, chung t6i tién hanh khao sat va phat
hién 15% va 3% E. coli sinh enzym ESBL va Amp-
C trong t6éng s6 269 chung E. coli thudng tru dugc
phén lap trén chd, mang cac gen khang thude. Két
qua ctia nghién ctiu chiing minh dugc sy hién dién E.
coli khang thudc trén cho, gép phan hoé trg thong tin
vé dich té dia phuong, day cing la nhiing thong tin
hitu dung cho cac co s& chan nuéi thi cung, vi vin
dé khang khang sinh hién dang 1a mét trong nhiing
vén dé rat dugc quan tdm bai giGi chuyén gia va cong
doéng.

Két qua phén tich kiéu gen khang thudc (ma hoa en-
zym ESBL va Amp-C) bang PCR cho thdy su da dang
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Bang 3: PCR phat hién nhém gen khang trén cac chiing E. coli sinh 3-lactamases

Kiéu hinh B-lactamases gen S6 gen khing S0 lugng chung (Ty 1¢)
CTX-M1 1 4 (9%)
CTX-M9 1 4 (9%)
CTX-M1, CTX-M9 2 3 (7%)
TEM 1 1(2%)
TEM, CTX-M1 2 13 (30%)

ESBL TEM, CTX-M9 2 5(11%)
TEM, CTX-M9, CTX-M1 3 4 (9%)
CTX-M1, OXA 2 2 (5%)
CTX-M1, OXA, CTX-M9 3 1(2%)
CTX-M1, OXA, TEM 3 1(2%)
TEM, CTX-M9, CTX-M1, OXA 4 1(2%)
CIT 1 6 (50%)

Amp-C CIT va DHA 2 2 (17%)

10 11 12 13 14

700bp_,,
600bp_

500bp—»
400bp —»

300bp —»
200bp —»

100bp —»

Hinh 3: K&t qua dién di sdn pham bang multiplex PCR phat hién gen ma héa ESBL va Amp-C-B-lactamases. M:
ladder 100 bp (Invitrogen), (1 — 4): chling E. coli phan lap trong nghién ctu, (5): Klebsiella pneumoniae mang
gen blacrx—m—1, blacrx —y—9, (6): Klebsiella pneumoniae ATCC 700603, (7): chung chiing duong E. coli mang gen
blapx, (8): chling chiing duaong E. coli mang gen blac;r, (9): ching chiing duong Klebsiella pneumoniae mang
gen blapgya, (10): chiing chiing duong E. coli mang gen blagpc,(11): chiing chiing duong E. coli mang gen blayox,
(12): chiing chiing duong E. coli mang gen blaacc, (13): chling chiing duong E. coli mang gen blag oy, (14): chiing
chiing duong E. coli mang gen blasgy, (15): chling chiing am E. coli ATCC 25922
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Hinh 4: Sy phan bé cac gen khang ctia chling E. coli sinh B -lactamase. Biéu d6 A: chling E. coli ESBL (+); biéu d6

B: chling E. coli Amp-C (+)

vé mdt phan ti, gitia ching E. coli khang thudc so
v6i cac chiing E. coli thong thudng, gitia cic chiing

ngudi mot cach tryc ti€p hodc gian ti€p thong qua
ngudn thic an, nguén nudc, hodc ti€p xuc (cham

E. coli sinh enzym ESBL va Amp-C véi cic ching  s6c) &1,
E. coli khong sinh enzym. Gen blac;r va blapga L .
KET LUAN

la hai trong s6 cic gen dugc phat hién nhiéu nhat,
cing ghi nhan véi nghién cdu ctia Smet!'>. Trong
t6ng s6 269 chung E. coli dugc phan l4p, c¢6 177 ching
dugc phén lap tai Krong Buk tii 36 mau phét hiu
mon, 49 chung tit 12 mau phét tai Bu6n Ma Thudt,
26 chung tii 6 mau phét tai Dat Ly, 12 chtng tit 7 miu
phét tai EaKao, 3 chung ti 1 mau phét tai Krong Pac,
con lai M’Drak va EaKar, méi noi tif 1 mau phét va
c6 1 chiing. K&t qua phan tich cdc gen khang cho
théy sy phan b chu yéu tai cic dia diém: Buén Ma
Thuot, Pat Ly, va Krong Buk (Hinh 4). Cé 29/49
va 8/177 chung E. coli phin b6 lan lugt tai Budn
Ma Thudét va Krong Buk phdt hién mang cic gen
khang blagsprcrx—m-1,cTx-m9, TEM, 0xa)-  Cdc
genkhdng blay,,,pc(crr,pra) cling duoc phét hién cha
yéu & Budén Ma Thuét va Krong Buk, 14n lugt la 5/49
va 6/177. Con lai cac dia diém khéac (EaKao, Krong
Pic va EaKar) khong xac dinh dugc gen khéng. Ngoai
269 chung E. coli phan lap dugc, nghién ctu con phat
hién 21 (7%) chting Salmonella spp., 14 (4%) chung
Campylobacter spp., va 8 (3%) chung khac: Klebsiella
spp., Citrobacter spp., vv. Cac gen khang thudc trén
E. coli phéan 1ap trén ché c6 kha néng lan truyén ngang
sang cdc chung vi khuin dudng ru¢t (Enterobacte-
riacae) hay non- Enterobacteriacae thudng tra trén
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Nghién ctiu nay da chiing minh dugc su mang gen ma
héa ESBL va Amp-C ctia cic chung E. coli thudng tra
trén choé, lam co s¢ m& rong cac nghién ctiu vé sy lan
truyén gen dé€ khang sinh gitia dong vét (tha cung) va
con ngudi, day la van dé néi troi duge nhiéu sy quan
tdm nhiing ndm gan day. Phuong phép phat hién kiéu
hinh sinh ESBL va AmpC trén E. coli ¢ thé la mot
giai phap hé trg hiéu qua dé€ phat hién céc gen khang
B-lactamase ESBL va AmpC. Ky thuat multiplex PCR
dugc thuc hién d€ xac dinh chinh x4c cac gen khang
thudc, gép phén trong viéc gidm sit va nghién ctu
dich té hoc. Mot trong nhiing han ché trong nghién
ctiu nay la ching t6i khong xac dinh dugc trinh tu di
truyén ctia cdc gen khang ESBL va AmpC. Két qua nay
nhdm cung cdp c& s¢ dit liéu cho céc cdp quanly véy t&
va chin nudi c¢é nhiing bién phdp quan ly, huéng dan
hiéu qua d€ tranh dugc hién tugng da khéng thudc.
Vi vay, gitip cac co quan chiic ning, trung tim khuyén
nong khuyén cdo ngudi dan cich stt dung khang sinh
phu hgp trong phong va tri bénh cho vat nudi.

LO1 CAM ON

Nghién ctiu dugc hd trg tit du én thudc Core lab Fund
- OUCRU/Wellcome Trust Fund. Cam on céc thanh
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vién trong nhém Microbiology thudc Pon vi Nghién
ctiu Lam sang Pai hoc Oxford (OUCRU-HCMC) va
Chi Cuc Thi y Vung V da nd luc thuc hién nghién ctiu
thanh cong.

DANH MUC CAC TU VIET TAT

AMP Ampicillin

AMC Amoxicillin-clavulanate

TZP Piperacillin-tazobactam

CAZ Ceftazidime

FOX Cefoxitin

GEN Gentamicin

IPM Imipenem

MEM Meropenem

SXT Sulfamethoxazole-trimethoprim

AK Amikacin

CLA Clavuanic acid

CTX Cefotaxime

ATCC B9 suu tap chung vi khuén ctia Hoa Ky (Amer-
ican Type Culture Collection)

ESBL Nhiing f8-lactamase phd m& rong (Extended-
spectrum f3-lactamases)

Amp-C Chromosomally-inducible Beta-lactamases
CLSI Vién Tiéu chuén Lam sang va Xét nghiém Hoa
Ky (The Clinical & Laboratory Standards Institute)
CIAT Phuong phap phat hién AmpC beta lactamase
(Ceftazidime-Imipenem Antagonism Test)

DDST Phuong phép dia két hgp (Double Disc Syn-
ergy Test)

XUNG POT LO1iCH

T4t ca cac tac gid cong bo khong c6 xung dot 1oi ich
v6i bat cii t6 chiic cd nhan nao.

PONG GOP CUA CACTACGIA

o Phan Thi Phuong Trang, Nguyén Vin Minh
Hoang, James Ian Campbell: Déng gép ¥ tudng,
thiét ké thi nghiém, chinh stta va duyét 14n cuéi

o Lé Chi Kién: soan thdo ban thao, chinh stia va
duyét 1an cudi

o Nguyén Ngoc My Huyén: Lam khang sinh d6,
PCR, thong ké va phén tich s6 liéu

o V6 Quéc Cudng, Tran Thanh Xuén, Didng Manh
Hung: Thu thap s6liéu mau, chudn bi trang thiét
bi thi nghiém, phéan l4p dinh danh, vi khuén,
lam khéng sinh d6 tai Dak Lak.
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Carriage of ESBL and Amp-C -3-lactamase among Escherichia coli
strains isolated from dogs in kennels Dak Lak province

Le Chi Kien', Vo Quoc Cuong', Tran Thanh Xuan', Dang Manh Hung', Nguyen Ngoc My Huyen?,
Phan Thi Phuong Trang®"*, James lan Campbell?, Nguyen Van Minh Hoang?

S E

ABSTRACT
The global prevalence of antimicrobial resistance and Extended-Spectrum and AmpC Beta-
sl Lactamases is continuously widespread among Escherichia coli during recent years, especially in
Use your smartphone to scan this Viet Nam. In Viet Nam, there have been researches on ESBL and AmpC-carrying £ coli inhabiting
QR code and download this article animal and human. However, studies of antimicrobial resistance in E. coli residing in pets, espe-
cially dogs are unavailable. The aim of the study was to investigate the antimicrobial sensitivity
testing (AST), the resistance to 3rd cephalosporin and penicillin, also to assess the molecular de-
tection of ESBL and Amp-C-B-lactamase in E. coli isolates inhabiting the digestive tract of dogs at
kennels Dak Lak. By using double disk synergy test (DDST), and ceftazidime-imipenem antagonism
test (CIAT) to detect phenotypic characteristic of E. coli strains producing extended-spectrum f3-
lactamases (ESBLs) and plasmid-mediated Amp-C-f-lactamase, and by using multiplex polymerase
chain reaction (multiplex PCR) to confirm the presence of ESBL genes (class A): blacrx —(1,2,8,9,25):
bla rem, bla suy, bla oxa and genes encoding AmpC-type beta lactamase (class C): bla prox—1:2
»bla cyy — (12-7:8-11) 1 blapar— (1:4) 10 pra—(12), bla acc, bla pox—(1-sp) bIa mir-1 bla acT-1.
From of three hundred twelve bacteial strains isolated from sixty-four rectal swabs two hundred
sixty-nine E. Coli, isolates accounting for 86%, were identified and isolated, forty-four (16%) and
twelve (4%) E. coli isolates encoding with ESBL andAmp-C-B-lactamases. From molecular diagno-
sis with regard to phenotype, production of ESBL was shown in thirty-nine (15%) E. coli isolates and
Amp-C enzymes in eight (3%) E. coli isolates. The high percentage of E. coli exhibiting antibiotic
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retnanm resistance revealed the accelerated overuse of antibiotics. Result of this study will contribute to the

“Oxford University Clinical Research monitoring of epidemiologic resistance.
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