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TOM TAT

Tir nhitng nam 80 cua thé ki XX, carbapnemase dwoc coi la vii khi cudi ciing dé chong lai cac
vi khudn Gram dm da khéng thuéc. Viéc phat hién céc ching vi khuan E. coli mang gen khang khang
sinh mdi: New Delhi metallo-s-lactamase (blanom-1) trén nguoi da duoc biét d@én trong nhitng ndam
qua; tuy nhién, rat it cac nghién citu duroc tién hanh trén dong vt tai Viet Nam. Muc dich ciia nghién
citu 1a khdo sdt tinh dé khang va danh gid kiéu hinh, kiéu gen cua céc chuing E. coli khang
carbapenem trén cho khée manh ¢ Bdk Lak. Khodng 269 ching E. coli dwoc phan ldp tir 64 mau
phét hdu mdn trén cho, duroc tién hanh khdo sdt dé khang bang phirong phdp dinh tinh Kirby-Bauer
véi 11 logi khang sinh khac nhau. Sw két hop ciia phwong phdp bat hogt Carbapenem cdi tién (mCIM)
va EDTA — Carbapenem cdi tien EDTA-CIM (eCIM) dé phat hién kiéu hinh E. coli sin sinh
carbapenemase va PCR duwroc thyec hién dé xdc dinh cac gen khang metallo--lactamases (NDM, VIM,
IMP). Két qua nghién cizu phét hién 4/269 chung E. coli khang véi Carbapenem, 1/4 chuing phét hién
metallo-g-lactamase dwa trén kiéu hinh mCIM va eCIM, dwong tinh véi NDM-1 trén kiéu gen bang
PCR. Nghién cizu mang y nghia cdp nhdt thong tin cao boi day la phat hién E. coli mang gen khéng
NDM:-1 trén cho khoe manh dau tién tai Vigt Nam.

Tir khoa: cho; Bik Lik; Escherichia coli; NDM-1

1.  Diatvan dé

Carbapenem 1 nhom khang sinh B-lactam pho mé rong rat quan trong trong céc truong
hop nhiém tring do truc khuin Gram am da khang ¢ nguoi va dong vat. Tur nhitng nam
2000, sy lan nhanh cuia cac vi khuan, dic biét cac chung c6 san xuat extended spectrum beta-
lactamases (ESBL) va plasmid-mediated AmpC beta lactamase, khang carbapenem da gay
ra nhitng can tro trong qua trinh diéu tri ( Temkin, & Elizabeth, 2014). Nam 2017, T6 chuc
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Y té Thé gigi (WHO) da cong bd vi khuan ho duong rudt khang carbpenem thudc danh sach
nhitng siéu vi khuan khang khang sinh & cap d6 cao nhat (World Health Organization, 2017).
Céc “Superbug” (siéu vi khuan) ndy cé kha ning bat hoat carbapenem nhd vao enzyme
carbapenemase dugc mé hda bai cac gen thdng qua trung gian plasmid hoac transposon (gen
nhay) (Elshamy et al., 2020). Dya trén cu trdc phan tir, carbapenemase duwgc phan thanh 3
nhom chinh (A, B va D). Trong do, gen khang New Delhi metallo B-lactamse (NDM) thuc
nhom B dugc cho 1a quan trong nhat cia carbapenemase. NDM-1 dugc phan lap dau tién tir
mot bénh nhan ngudi Thuy Dién tiung sinh séng & New Delhi, An D6 (Yong et al., 2009).
Tinh dén nay, da c6 24 cac bién thé cia NDM (NDM-1 dén NDM-24) duoc xac dinh (Wu
et al., 2019). Trén thé gidi, nhimng nim gan day, c6 nhiéu nghién cau vé vi khuan sinh
carbapenemase lan truyén gitra ngudi, dong vat va méi truong séng (Tamta et al., 2020, Zhai
et al., 2020; Li et al., 2019). Trong mudi ndm qua, cac bao cao vé E. coli mang gen khéang
NDM trén dong vat da noi 1én nhu mot canh bao va thach thac Ion doi véi loai nguoi
(Shaheen et al., 2013; Cui et al., 2018). Cac nha khoa hoc tir cac qudc gia nhu Ba Lan,
Algeria, Thuy Si, Mi, Hi Lap, va Han Quéc da c6 nhitng cong bd dau tién lién quan dén viéc
su ton tai gen khang NDM trén céc plasmid tir cac ching E. coli trén cho (Fiett et al., 2014,
Yousfi etal., 2015, Peterhans et al., 2018, States, 2019; Ramadan et al., 2020). Tai Viét Nam,
vi khuan ho Enterobateriaceae mang gen NDM di c6 dau hiéu lan rong trén ngudi va trong
cac moi truong bénh vién (Hoang et al., 2019). Tuy nhién, nhom khéng sinh nay lai khéng
duoc kiém soét chat ché trong cac co s& chin nudi. Theo thdng ké tir cuc Tha Y Viét Nam,
ca nudc ¢6 khoang 7,7 triéu con ché nudi trong gan 3,9 triéu ho nudi cho tir ndm 2016 (Viet
Nam Department of Animal, 2016). Nam 2019, mot khao sat vé so hitu vat nudi khoang 19%
ngudi dan thanh thi & Viét Nam sé hitu it nhat mot con ché (Statista Research Department,
2020). Tuy nhién, van chua c6 mot ¢éng bd cu thé nao vé sy luu truyén gen khang NDM
trén cho tai Viét Nam. Nhitng nam gan ddy, nganh cong nghiép vat nudi ¢ nudc ta co xu
huéng no ro, Pak Lak lai 1a noi phat trién md hinh ban Ié va cham soéc thi cung (chd, méo)
nam trong top dau cia ca nuwéc. Nghién ctu tién hanh thu cac mau phét hau mén trén ché
khoe manh dang duoc bao ho tai cac co s& chin nudi thu cung. Sau d6 tién hanh khao sat dé
khang, xac dinh kiéu hinh va kiéu gen khang cia chung E. coli sinh carbepnemase. Pay 14
nghién ciru phét hién sy hién dién gen khang NDM dau tién trén dong vat tai Viét Nam.
2. Vatliéu va phwong phap
2.1. Vatligu

Céc chang E. coli duoc phan lap tir 64 mau phét hau mon tir cac dong chd lai (Poodle,
Pug, Bulldog, Alaska, Husky) c6 thé trang khoe, c6 phan ting dong, tinh nghich, mét trong,
sang, an khoe, tur 3 dén 16 thang tudi.

Mbi trwong va hda chdt

Dung dich pepton water (CM0509-Oxoid). M6i truong MacConkey Agar (CM0007-
Oxoid), moi treong Nutrient agar (CM-0003-Oxoid), moi treong Mueller-Hinton (CM0337-
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Oxoid) va 0,5M EDTA (Sigma-aldrich). Cac méi trudng trén dugc hip khir tring ¢ 121°C,
15 phut trudc Khi st dung

Cac khang sinh str dung trong nghién ciru la: Ampicillin (AMP, 10 pg), Amoxicillin-
clavulanate (AMC, 20/10 pg), Piperacillin-tazobactam (TZP, 100/10 pg), Ceftazidime
(CAZ, 30 ug) + Clavuanic acid (CLA, 10 ug), Cefotaxime (CTX, 30 ug) + Clavuanic acid
(CLA, 10 ug), Imipenem (IMP, 10 ug), Meropenem (MEM, 10 pg), Gentamicin (CN, 10
Mg), Amikacin (AK, 30 pg), Trimethoprim- sulfamethoxazole (SXT, 1,25/ 23,75 pg),
Cefotaxime (CTX, 30 pg), Cefoxitin (FOX, 30 pg), Ceftazidime (CAZ, 30 pg) dugc bao
quan & nhiét do 4°C - 8°C.

2.2. Phwong phdp nghién ciru
2.2.1. Thoi gian, dia diém nghién cizu

Cac mau phét hau mon duoc thu thap tir c&c trai nudi cho trén dia ban x4 Ea Kao, x&
Pat Ly, huyén Ea Kar, Krong Bik, M’Prak, Krong Pac va Thanh phd Budn Ma Thuét thuoc
tinh Dak Lak tir thang 7/2019 dén thang 12/2019
2.2.2. Phwong phdp ldy mau

Str dung d6 bao ho sach duoc khir tring bang dung dich virkon 9,75%.

Tién hanh lay mau bang cac que phét tim bong da duoc tuyét tring san, phét nhe Ién
bé mat hau mén, sau d6 cho vao trong tube nhua c6 nip day kin. Cac mau phét duoc bao
quan tir 4°C-8°C, trong vong 4 gio dugc van chuyén dén phong thi nghiém vi sinh thugc Chi
Cuc Thay Ving V — RAHO 5 dé tién hanh phan lap va dinh danh.

2.2.3. Phwong phdp phén Idp, dinh danh, khang sinh dé vi khuan E. coli

Céac mau phét dugc cay trén moi truong thach MacConkey (Oxoid), u & 35°C + 2°C
trong 16-18h; chon 5 khuan lac nghi ngo 13 E. coli, sau d6 tién hanh dinh danh bang MALDI-
TOF Matrix-assisted laser desorption/ionization.

M3i khuan lac E. coli dugc ciy trén Nutrient agar va duoc thuc hién khang sinh d6 véi
14 loai khang sinh theo phuong phéap Kirby-Bauer (dia khuéch tan) trén moi truong Mueller
Hinton Agar (MHA) va ddi chiéu theo huéng dan cua Clinical and Laboratory Standards
Institute — CLSI, M100, 30th edition (Vién tiéu chuan Iam sang va xét nghiém Hoa Ki) cho
Enterobacteriaceae. Moi tuong thach Muller-Hinton ¢6 duong kinh 90 mm, d¢ day 4 mm
dugc bao quan lanh 4°C-8°C. Chon 2-3 khuan lac thuan E. coli hoa cing voi nudc mudi vo
trung 0,9%, lic déu bang may lic vortex, ding may do do duc (DEN- 1) dé dat duoc hdn
hop dich vi khuan c6 d6 duc 0,5 Mc Farland (~ 1-4 x 10® CFU/ml). Dung que tim bong vo
tring nhdng vao han hop dich khuan trén ép vao thanh éng cho bét nudc rdi ria déu trén mat
thach da duoc dé khd & nhiét do phong. Liy 6ng khoanh gidy khang sinh tir ta lanh 4°C-8°C
dé & nhiét d6 phong khoang 30 phuat. Bat cac mit khoanh gidy sao cho &p sat vao mat thach,
mép ngoai cua khoanh gidy cach thanh dia 15 mm, va cach khoanh khic 20 mm. Pé dia
thach ¢ nhiét do phong cho khéang sinh khuéch tan rdi u ¢ nhiét do 35°C + 2°C trong 16-18h.
Sau thoi gian 1, dung thude do duong kinh viing Gc ché, dua vao thang do cua Vién tiéu
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chuan 1am sang xét nghiém Hoa Ki va ndng d6 khoanh gidy khang sinh, ta c6 mirc d6 nhay
cam cua E. coli d6i véi timg loai thudc khang sinh.
2.2.4. Phirong phdp Modified Carbapenem inactivation method (mCIM) phat hién vi khudn
sinh enzym carbapenemase

Vi khuan E. coli khang vai Imipenem hoic Meropenem duoc tiép tuc kiém tra trén
mCIM (phuong phap bat hoat Carbapnem cai tién) theo huéng dan tir Clinical and
Laboratory Standards Institute — CLSI, M100, 30" edition (Vién tiéu chuan 1am sang va xét
nghiém Hoa Ki). Thir nghiém dua trén nguyén tic vé kha ning thuy phan khéng sinh
Carbapenem (MEM, 10pg) nho vao su hién dién enzym carbapenemase san suat tir vi khuan
E. coli. Thu du khuan lac trén 1pl khuyén cay nhwa (Oxoid,UK) hoa cung 2ml Mueller-
Hinton broth (MHB) trong 6ng thiy tinh, sau d6 vortex trong 20 gidy. Cho dia MEM — 10ug
hoa trong hdn hop dich vi khuan trong 4 gio +15 phdt, u tai nhigt do 35°C+2°C. Hon hop
dich khuan E. coli ATCC 25922 c¢6 d6 duc 0,5 McFarland dugc str dung 1am ching chi dinh
man cdm meropenem, dugc quét trén dia thach Mueller-Hinton trudc thoi gian trén khodng
15 phut. Bia MEM — 10 pg sau khi hét thoi gian u, dat trén dia thach MH da chuan bi trudc
d6 (khong qué 4 khang sinh trén mot dia thach MH), sau d6 tiép tuc 0 ¢ nhiét do 35°C+2°C
tir 18 dén 24 gio. Vi khuan E. coli thir nghiém san suat carbapenemase, dia khang sinh MEM
bi thiy phan, mat di hoat tinh, xuat hién vong tc ché trong khoang 6-15mm; nguoc lai E.
coli khong san sinh carbapnemase, dudng kinh vong ¢ ché >19mm (Hinh 1).
2.2.5. Phuong phap EDTA-Modified Carbapenem inactivation method (eCIM) nhdn biét
nhom enzym carbapenemase

Thir nghiém eCIM dung dé phan biét cac carbapenemase cd serine hoac ion k&m
(metallo-B-lactamase) & vi tri hoat dong, khi thuc hién két hop véi phuong phap mCIM. Thir
nghiém cé do nhay va do dac hiéu la 100%, dugc thong qua baoi Clinical and Laboratory
Standards Institute (Vién tiéu chuan 1am sang va xét nghiém) nhu 1a mot phuong phéap xac
dinh Enterobacteriaceae sinh metallo-p-lactamase khi két qua mCIM duong tinh. V&i mdi
2ml MHB éng thuy tinh, cho vao 20ul dung dich EDTA 0.5M. Sau d6 thu du 1pl khuan lac
E. coli thir nghiém cho vao dng thuay tinh c6 chira EDTA, tién hanh twong tu cac budc dugc
mo ta & phuong phap mCIM. Bia MEM — 10ug tr mCIM va eClm dugc dat trén cung dia
thach MH da duoc quét dung dich chang vi khuan E. coli ATCC 25922. Két qua cua thu
nghiém eCIM c6 ¥ nghia khi mCIM dwong tinh. Hiéu s6 duong kinh vong tac ché MEM giira
mCIM va eCIM >5 mm, thir nghiém phat hién metallo B lactasme, vi khuan E. coli san xuat
metallo p carbapnemase c6 ion k&m tai viing hoat dong sé& bi tc ché boi EDTA, do d6 duong
kinh vong @c ché MEM trén eCIM mé rong so véi trén mCIM. Nguoc lai, hiéu sé duong
kinh vong uc ché <4mm, thir nghiém phat hién serine carbapenemase (Hinh 1).
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Hinh 1. Hinh minh hoa chung vi khuan A. mCim (+); B. eCim phét hién
metallo -B-lactamase; B. eCim phat hi¢n serine carbapenemase
2.2.6. Tiéu chuan danh gida

E. coli ATCC 25922 sir dung dé kiém tra chét luong khang sinh va la ching chi dinh man
cam Meropenem. Klebsiella pneumoniae ATCC BAA-1706 lam chirng am cho phuong phap
mCIM, ching Klebsiella pneumoniae ATCC BAA-1705 lam ching am cho phuong phap eCIM.
Klebsiella pneumoniae ATCC BAA-2146 |a chimg duong cho thtr nghiém mCIM va eCIM.
2.2.7. Phat hién gen khang metallo-g-lactamase bang &7 thugt Multiplex PCR

Ki thuat PCR dung dé phat hién gen ma hoa enzym metallo-B-lactamase duoc thyuc
hién tai Phong lab Sinh hoc Phéan tir thuéc don vi Nghién ctiru Lam sang Pai hoc Oxford
(OUCRU-HCMC). DNA dugc tach chiét bang kit Promega Wizard®, quy trinh huéng dan
cac budc theo nha san xuat. Phan tng multiplex PCR gom: 12,5 ul MyFi master mix 2X
(Bioline, UK), 1 ul mdi méi xudi, ngugc ndong dd 10uM, va 1 pl DNA vi khuan da tach
chiét, nude da 25 pl. Cac cap moi dung trong phan tmg PCR duoc liét ké trong (Bang 1).

Bdng 1. Trinh tw c4c cap moi mang gen ma hoa carbapnemase
Kich thwéc

Tén gen Tén mdi Trinh ty (5°-3”) (bp) Tham khio

NDM-1 NDMF GGTTTGGCGATCTGGTTTTC 621 (Poirel et al.,
NDMR CGGAATGGCTCATCACGATC 2011)

IMP-1 IMPF GGAATAGAGTGGCTTAATTCTC 232 (Poirel et al.,
IMPR GGTTTAATAAAACAACCACC 2011)

VIM-1 VIMF GATGGTGTTTGGTCGCATA 390 (Poirel et al.,
VIMR CGAATGCGCAGCACCAG 2011)

Chu ki nhiét phat hién gen ma héa enzym metallo-p-lactamases : 95°C trong 5 phiit,
35 chu ki ba giai doan 95°C trong 45 gidy, 58°C trong 30 gidy cho cac gen (blanpwm-1, blaime-
1, blavim-1), 72°C trong 1 phat 30 gidy; cudi cung 1a mot chu ki 72°C trong 7 phat. Kiém tra
san pham PCR bang phuong phép dién di st dung Agarose (Biorad) 1,7%. Thang do 100bp
(Invitrogen), chung chitng am E. coli ATCC 25922 va Klebsiella pneumoniae mang gen
blanom-1. San pham PCR khuéch dai dudi dén UV bang thiét bi Gel Doc™ XR+ Gel
Docuenzymtation System (Bio-Rad).
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2.2.8. Thu thdp va xir li s6 liéu

Cac két qua sb liéu nghién ctru xtr If bang phan mém Python (phién ban 3.9.2) va phan
tich theo phuong phap théng ké mé ta.
3. Két qua va thao luan
3.1. Khdo sat tinh hinh khang khang sinh cia vi khudn E. coli

Trong 312 chang vi khuan phan lap duogc tir 64 mau phét hau mén trén cho, c6 269
chang E. coli dugc dinh danh bai MALDI-TOF, chiém ti I& 86%. Két qua khang sinh d6
(n=269) bang phwong phap khuéch tan dia Kirby-Bauer c6 61% khang voi Ampicillin
(165/269), ti 1é¢ khang cao véi cac khang sinh: Trimethoprim-sulfamethoxazole (44%,
118/269), Amoxicillin-clavulanate (42%, 114/269), Cefotaxime (29%, 78/269), Gentamicin
(28%, 75/269), Ceftazidime (14%, 37/269), ti ¢ khang vai cac khang sinh con lai: Cefoxitin
(8%, 22/269), Amikacin (6/269), Piperacillin-tazobactam (5/269) chiém 2%, Meropenem
(4/269), va Imipenem (3/269) chiém 1% (Hinh 2).
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Hinh 2. Két qua khdng sinh do cia 269 ching vi khudn E.coli
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Puong kinh vong wc ché ddi tirng loai khang sinh khi so sanh 2 nhém két qua khang
sinh d6: khang va nhay ciing c6 su khéc biét. B6i voi nhém E. coli khang khang sinh, duong
kinh ¢ ché caa Trimethoprim-sulfamethoxazole, Amikacin, Gentamicin, Ampicillin gan
nhu bang 6mm, tirc khang hoan toan. Trong khi cac khang sinh Cefotaxime, Amoxicillin-
clavulanate, Ceftazidime, va Cefoxitin, cac duong kinh con dao dong manh trong vung bi
tic ché (6-26 mm). Imipenem, Meropenem, va Piperacillin-tazobactam dang budc vao chu
ki khang, dy bao s& cd su dao dong manh do cac dudng kinh dao dong gan ving bj tc ché.
Dbi v6i nhém E. coli nhay cam vai khang sinh, Ampicillin va Amoxicillin-clavulanate 1a
hai khang sinh c6 dau hiéu budc vao ngudng khang, cac khang sinh con loai van con dao
dong trong ngudng an toan.

DPuong kinh vong tc ché ddi tirng nhém khang sinh khi so sanh 2 nhém két qua khang
sinh d6: khéng va nhay twong &ing véi 6 nhém khang sinh lan luot 1a Cephem (FOX, CAZ,
CTX), Sulfonamide (SXT), Carbapneme (IMP, MEM), Aminoglycoside (CN, AK),
Penicillin (AMP), va Beta lactam két hop (AMC, TZP). Vi nhoém E. coli khang, duong kinh
vong tic ché dao dong khoang 6 mm ddi voi nhom Sulfonamide, Aminoglycoside, va
Penicillin v&i mean-Mx (diém trung binh) khang lan luot 12 6 mm, 7mm, va 6 mm.

Nhom Cephem va Beta lactam két hop dao dong trong khoang 6-17mm véi My lan
lwot 12 mm va 11 mm, trong khi Carbapenem la 15-23 mm (Mx=14 mm), mac du chi phat
hién 4 chung E. coli khang vai Carbapnem. Vi nhom E. coli nhay cam, cac duong kinh dao
dong khdng qué rong, trong d6 Cephem voi diém trung binh nhay (Ms=27 mm) va Beta
lactam két hop (Ms=25 mm) dao dong trong khoang 5 mm, cac nhém khang sinh con lai
(Sulfonamide, Carbapenem, Aminoglycoside, Penicillin) dao dong trong khoang 2-4 mm.
3.2. Khdo sat tinh hinh khang khang sinh va kiéu hinh, kiéu gen csa vi khudn E.coli
sinh carbapenemase

Trong 269 chung E.coli dugc phan lap tir 64 mau phét hau mén trén cho, khao sat dé
khéng c6 4 chung khang véi Meropenem, 3 chung khang véi Imipenem, trong d6 ¢6 3 chung
khéng ca Imipenem va Meropenem. Ca 4 chang E. coli nay déu c6 ti 1¢ khang 100% véi cac
khang sinh nhu: Ceftazidime, Cefotaxime, Trimethoprim-sulfamethoxazole, Meropenem,
Ampicillin, va Amoxicillin-clavulanate. Tuy nhién, cac chang nay van con man cam dbi véi
cac khéang sinh: Amikacin (4/4), Imipenem (1/4), Gentamicin (1/4), Cefoxitin (1/4). Két qua
kiém tra trén kiéu hinh tir mCIM va eCIM trén 4 chung khang Carbapenem, phét hién 1
chung E. coli (ST55_BMT) c6 mCIM(+) va eCIM (+). Tién hanh chay PCR dé xac dinh gen
khang metallo-B-lactamsae, phat hién chiung nay mang gen khang NDM-1 (Hinh 3).

Nghién ctru da phat hién 1 chang E. coli (ST55_BMT) mang gen khang NDM-1 dugc
m& hda trén plasmid phan 1ap tir 64 mau phét hau mon trén chd khoe manh tai Pik Lik
(1/269), c6 thé noi day 1a phat hién rit méi ¢ Viét Nam. Chang (ST55_BMT) E. coli khang
hau nhu toan bd cac khang sinh da kiém tra (10/11) ngoai trir khang sinh Amikacin, va dudng
kinh vong ¢ ché hau hét bang 6 mm, chuing té chung nay di vo hiéu hda hoan toan cac
khang sinh trén, va cuc ki nguy hiém néu su 1ay lan nay xay ra. Viéc E. coli mang gen khang
metallo-B-lactamase (blanpm-1) 12 Van d& néng trong nhitng nam gan day vi mdi nguy hiém
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véi sic khoe cong dong. Pong vat nudi hay chd 1a mot trong nhitng ngudn lay truyén gen
khang khang sinh tiém an do viéc tiép xdc gan giti véi con ngudi. Cac gen khang thude trén
E. coli phan Iap trén chd co kha ning lan truyén ngang sang cac chung vi khuan duong rudt
(Enterobacteriacae) hay non- Enterobacteriacae thudng tra trén ngudi mot cach truc tiép
hoic gian tiép théng qua ngudn thirc an, ngudn nude, hoic tiép xac (cham soc) (Schlundt et
al., 2004); Newell et al., 2010).

ST5_EakKar 5 6 6 6 6 6 6

ST10_BMT | 15 6 6 19 6 6

ST14_BMT 9 6 6 8 6 18 6 6 14
A

ST55_BMT 6 6 6 6 3 6 6 6 6
e EEEE EEEEE B
HEEE N

ST14_BMT

STos BT . ..

= =

P

Cephem
Penicillin

= £ [ =z x = a 5] o
3 Ed ]
g 5 ¢ & 3z 3z B

[
L
3

=
&)

eCIM
mCl|
NDM

carmepenen .. .
Aminoglycoside ..

Beta_Lactam_ket_hoy

Surememie .. . .

Hinh 3. Khdo sdt khdng sinh do, kiém tra kiéu hinh bang mCIM
va eCIM, kiéu gen bang PCR cia 4 ching E. coli khing
Carbapenem. Biéu do nhiét (A) biéu thi dwong kinh vong ikc ché
(tir nhé dén 1om: mau xanh ddm dan) V& mé ta két quad khang sinh
do twong vmg véi tirng loai khdng sinh (mau vang: khang; mau
tim: nhay; két qud kiém tra vi khudn san xudt carbapenemase bang
mCIM va eCIM (mau vang: mCIM(-); mau tim:
mCIM(+)/eCIM(+). (B) Hinh gel: két qua dién di mau ST55 BMT,

. 600bp twr trai sang phai: chung E. coli mCIM(+) va eCIM(+),; chuing
control chung K.leb pneumo mang gen NDM-1; M:thang do 100
bp (chu thich 1, 2,3 thay vi twr trai sang phdi)

Viéc lan truyén gen khang metallo-p-lactasmase gitra cac chung E. coli trong mdi hé
gitra nguoi va dong vat nudi (trong d6 c6 cho) da duoc dé cap trong cac bai béo (Gronthal
et al., 2018). Tuy nhién, vé chu thé lan truyén gen khang 1a ngudi hay chd van con la mot
dau cham hoi. Trong nghién ciu nay, gen khang khang sinh NDM dugc phat hién nhung
chua thé két luan dugc ngudn gbe hay chu thé Iy truyén, vi can phai c6 nhirng ki thuat phan
tich cao hon nhu pulsed-field gel electrophoresis (PFGE) va sequencing. Tuy nhién, cO0 y
kién cho rang, kha ning cao cac gen khang NDM lan truyén tir ngudi sang ché vi sy pho
bién cia NDM trén nguoi cao hon trén dong vat, vi von di khang sinh Carbapenem chi dugc
phép sir dung trén ngudi trong cac truong hop nhiém trung do vi khuan da khang thubc. Va
vé lich str hién hanh gen khang khéng sinh, gen NDM dau tién duoc tim thiy trén ngudi tai
An D6 vao nam 2009, trong khi cac NDM trén ché chi méi duoc phat hién trong vong nam
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nam qua. Tai nghién ctru nay, ching téi phat hién 1 chung E. coli mang gen NDM phén lap
tir cho, cho thiy dong vat 1a mot trong nhitng ngudn lay truyén gen khang carbapenemase.
Két qua s& 1a mot cau hoi mé cho cac nghién ctu di sdu vao ngudn géc lan truyén gen khang
NDM tai Viét Nam, gop phan trong viéc kiém soét sy lay lan ciia chling ra toan cau.
4. Kétluan

Nghién ciu phat hién E. coli mang gen NDM-1 trén ché 1a trudng hop dau tién cong bd
tai Viét Nam. Két qua s& mang lai nhiéu thdng tin b ich cho cac co sé tha'y, trung tm khuyén
ndng va ma ra nhidu dong luc nghién cau vé khang khang sinh trén dong vat vi carbapenemase
la van dé dang nong va can dugc khai thac nhiéu trén thé gisi, dac biét tai Vit Nam.

% Tuyén bé vé quyén loi: CAc tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

% L&i cam on: Nghién ctru duoc hé tro tir dw an thuée Core lab Fund — OUCRU/Wellcome
Trust Fund. Cédm on céac thanh vién trong nhém Microbiology thuéc Don vi Nghién ctru
Lam sang Pai hoc Oxford (OUCRU-HCMC) va Chi cuc Tha y Ving V da né luc thuc hién
nghién ctru thanh céng.
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ABSTRACT

Carbapenem antibiotic, which was presented during 1980s, have acted as the last line of
defense against multidrug-resistant Gram-negative organisms. The occurence of E. coli carrying the
new carbapenemase: New Delhi metallo-s-lactamase (blanom-1) in human has been known for many
years. However, limited studies have been conducted on animal in Viet Nam. This study aimed to
investigate the antimicrobial susceptibility testing of E. Coli and evaluate the phenotype and
genotype of carbapenem-resistance E. coli. About 269 E. coli isolates were isolated from sixty-four
rectal swabs in dogs to check the antimicrobial susceptibility testing (AST) for different 11 types of
antimicrobials. In this study, we combined modified carbapenem inactivation method (mCIM) and
EDTA-modified carbapenem inactivation method EDTA-CIM (eCIM) for phenotypic detection of
carbapenemase producing E. coli and Polymerase Chain reaction method (PCR) for detecting and
distinguishing three main types of the metallo-$-lactamases genes (NDM, VIM, IMP). The result of
antimcrobial susceptibility testing by Kirby-Bauer method showed that 4/269 isolates had resistance
to Carbapenem, 1/4 isolate was detected with metallo-4-lactamase by mCIM and eCIM and
confirmed with NDM-1 gene by PCR. These findings provide up-to-date information on the first
detection of E. coli carrying resistance genes (blanpm-1) in healthy dogs in Vietnam.

Keywords: dogs; Pak Lak; Escherichia coli; NDM-1
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