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Tom tat

Vi khuan da khéng thudc da va dang tré thanh nguyén nhan quan trong ciia bénh tat
va tir vong trén toan thé gidi. Cdc tdc nhan gdy bénh va dé khang voi nhitng khéng sinh du
phong nhu colistin, cephalosporin thé hé méi 1a mot trong nhirng méi de doa quan trong nhét
hién nay dbi véi sttc khoe cong dong. Escherichia coli (E. coli) 1a mot thanh vién cta hé vi
khuan thuong trd & rudt ngudi va ciing 1a mot tic nhan gay bénh phd bién tai rudt va nhiing
vi trf giai phiu ngoai rudt. Viéc diéu tri cdc nhidm tring do E. coli trd nén khé khan khi
ching d& khdng v6i nhiéu loai khdng sinh khéc nhau, tham chi phai diing dén cdc loai khéng
sinh thudc nhém lua chon cubi cung. Muc ti€u cua nghién ctru nay la xac dinh kiéu hinh va
kiéu gen khéng colistin ctia 181 chung E. coli sinh enzym B-lactamase phd mé rong (ESBL),
trong d6 c6 28 chung phan 1ap tir ngudi khoe manh va 153 chung phan 14p tir bénh pham.
Két qua cta nghién ctru cho thiy khang sinh colistin d bi dé khang béi mot s6 chung E. coli
sinh enzym ESBL phan 14p tir nguoi khoe manh va tir céc loai bénh pham véi ty 16 tuong
ung la 7,1 % va 7,2 %. C6 3,6 % chung E. coli sinh enzym ESBL phéan lap tr nguoi khoe
manh va 0,65 % ching phan lap tir bénh phdm mang gen mcr.1. Chua phat hién ching nao
mang gen mcr-3 va mcr-s.

T khoa: khdng colistin, E. coli sinh ESBL, Ho Chi Minh

1. PAT VAN PE

Escherichia coli 1a mot trong nhitng tic nhin gy nhiém tring phd bién nhét. Thirc in,
nudc udng khéng dam bao vé sinh ¢ thé nhiém vi khuan E. coli giy bénh tir phan ngudi
hay gia stc, vi khuan di vao chudi thirc an 1y truyén cho ngudi, gdy ra cdc nhidm tring
duong ti€u hdéa nhu viém rudt, ti€u chay [1]. Sau khi xam nhap vao co thé qua duong tiéu
héa, tir ddy mot s6 ching E. coli c6 kha ning xam 14n va gdy bénh tai cdc co quan ngoai rudt
nhu nhiém trung duong tiéu, nhiém tring méu, viém mang ndo, ... [2]. Mot $6 chung E. coli
héi sinh ¢ rudt nguoi va dong vat mac du khong gy bénh nhung chiing 1a phuong tién van
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chuyén, luu trit va lan truyén cdc gen dé khang khéng sinh quan trong qua trung gian plasmid
trong ho vi khuén duong rudt (Enterobacteriaceae) [3, 4].

Cic ching E. coli sinh enzym ESBL ching nhitng d& khéng véi tit ca cdc thé hé khang
sinh cephalosporin ma con 1am mét tic dung mét s khdng sinh khdc nhu aminoglycosides,
sulfamethoxazole-trimethoprim va fluoroquinolones, do d6 dé diéu tri nhitng bénh nhiém
tring do vi khuan E. coli sinh enzym ESBL gy ra, khang sinh carbapenem duoc sir dung.
Tuy nhién, mot sé ching E. coli sinh enzym ESBL va khang carbapenem da xuat hién nén
khéang sinh colistin dugc su dung tré lai dé diéu tri nhitng nhiém tring do vi khuén E. coli
da khdng nay. Gan ddy, cdc chung vi khuan sinh enzym ESBL va khang colistin di duoc xdc
dinh. Nguy hiém hon, sy d& khang nay dugc ma héa boi gen mer ndm trén plasmid nén céc
gen khéang c6 kha ning chuyén tir vi khuan nay sang vi khuan khéc, trong cdc ching vi khuan
cling loai hodc khéc loai boi nhitng nhén té di truyén di dong 1am lan truyén nhanh tinh
khang colistin, khang sinh du phong dé diéu tri vi khuan da khang. Diéu nay da gdy nhiéu
lo ngai cho cdc chuyén gia y t& cong cong trén toan thé gidi. Vi vy, muyc tiéu cta nghién
ctru ndy 1a xdc dinh kiéu hinh dé khdng colistin va kiéu gen mcr.1, mcr3 va mer.s trén céc
chung E. coli sinh enzym ESBL phén l4p tir ngudi khoe manh va tir bénh pham tai Thanh
phé HO Chi Minh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Tir 181 chung E. coli ¢6 kiéu hinh va kiéu gen ESBL phén 14p tir nguoi khoe manh va
bénh pham tai Thanh phd H6 Chi Minh, trong mot nghién ctru trudc day [5], ching t6i khao
sdt thém liéu nhitng chung vi khuan nay c6 dé khang colistin hay khong, thong qua viéc xédc
dinh kiéu hinh va kiéu gen khéng colistin v&i 3 bién thé gen phd bién trong cdc chung E. coli
sinh enzym ESBL la mcr.1, mcr3 va mcr.s [6-8].
2.1. Vat liéu nghién ciru
MAu nghién ciru

Mau nghién ctru gdm 181 chung E. coli ¢6 kiéu hinh va kiéu gen ESBL phéan lap tir
ngudi khoe manh va bénh pham tai Thanh phd H6 Chi Minh, trong mot nghién ctru trude
day [5]. Két qua nghién ctru trude thu duoc 183 ching E. coli ¢6 kiéu hinh va kiéu gen ESBL
tuy nhién c6 2 chung chét trong qud trinh bao quan gdm 1 ching tir ngudi khée manh va 1
chung tir bénh pham, con 181 chung gdm: 28 ching phan l4p tir miu ngody truc trang cua
ngudi khoe manh va 153 ching phan 14p tir céc loai bénh pham: mdu, mu, dich, nudc tiéu
ctia bénh nhén tir cdc khoa ctia bénh vién Binh Dan Thanh phd H6 Chi Minh.
Chiing vi khuin chimg cho khang sinh dé: E. coli ATCC 25922, E. coli NCTC13846
Gen chirng dwong cho phian tmng PCR: WEI15 (mcr.1 va mcr), mcr-s.

2.2. Mbi trudng, chit chuén

Hoéa chit cho khdng sinh dé: méi trudng Muller Hinton broth 2 cua hing Sigma
(code: 90922), khang sinh colistin dang bot cua hang Sigma (code: 1264-72-8), moi truong
MacConkey agar cia hang Merck (code: 100205).
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Héa chit cho phén vmg PCR: mdi xudi va nguoc (primer) cho gen mer-1, gen mcr-
va gen mcr-s nong d6 mdi mdi 0,5 uM (IDT), hdn hop ding trong phan g khuéch dai PCR
cta hang Promega Go Taq® G2 Green Mater Mix (code: M7822), thang DNA 100 bp (100
ng/uL) cua hing TaKara (code: 3407A), dung dich TE 1X, TAE 1X, agarose 2%, thudc
nhuom DNA ctia hang Promega (code: H1181).

2.3. Phwong phap nghién ciru

Nghién ctru cit ngang mé ta kiéu hinh va kiéu gen khdng colistin ctia 181 chung E.
coil sinh enzym ESBL da dugc phan 1ap [5].

Thoi gian nghién ctru: tir thang 01 d&én thang 12/2020.

Xac dinh kiéu hinh khéng colistin: C4c chung E. coli sinh enzym ESBL duoc sang
loc trén mdi truong MacConkey chira 2 pg/mL colistin, nhitng ching moc dugc trén moi
trudng nay tiép tuc duoc xac dinh néng dd trc ché téi thiéu (MIC) ddi véi khang sinh colistin
bang phuong phép pha lodng khang sinh trong moi trudng long theo EUCAST, CLSI 2020
valS0 20776-1[7,9, 10], st dung ching chung am la E. coli ATCC 25922 (MIC <2 pg/mL)
va ching chung duong 1a E. coli NCTC13846 (MIC = 4 ug/mL). Khang sinh colistin dang
bot duge pha thanh dung dich gbe 5.120 pg/mL trong nude cat vo tring. Sau d6, tir 5ng dung
dich khdng sinh gdc 5.120 pg/mL pha lodng thanh cdc ndng do: 128, 64, 32, 16, 8, 4, 2
tg/mL trong moi truong Muller Hinton broth 2. Lan luot hit cdc dung dich khang sinh pha
lodng vao ddy giéng trén phién nhya theo thir tu nhu trén, mdi giéng 50 pL dich khéng sinh.
Thém vao mdi giéng 50 pL dich vi khuan c6 ndng d6 10® CFU/mL, u 37°C trong 18-24 gio
va doc két qua. Nhitng chiing c6 MIC > 4 pg/mL 1a d khang colistin theo CLSI 2020 [9 10].

Xac dinh kiéu gen khang colistin: Cic chung E. coli ¢6 ndng d6 trc ché tbi thiéu MIC
> 4 pg/mL ddi véi colistin duoc phan tich kidu gen mcr.1, mers va mers bang ki thuat
multiplex- PCR [11]. DNA ctia vi khuén duoc téch chiét bing phuong phap dun sb6i 100°C/10
phit, 1am lanh 5 phit va ly tdm 14.000 v/phit trong 10 phit thu nhan dich ndi. Chay
multiplex-PCR véi chu ky nhiét 94°C/4 phiit, 30 chu ky véi nhiét do vai 94°C/5s, 59°C/20s
va 72°C/30s, va 1 chu ky 72°C/5 phit véi cic cdp mdi cho mera: mer-mtpF:
ATGCCAGTTTCTTTCGCGTG va mcr;-mtpR: TCGGCAAATTGCGCTTTTGGC; cép
mdi cho mcrs:  mers-mtpF ACCAGTAAATCTGGTGGCGT va  mcr; -mtpR:
AGGACAACCTCGTCATAGCA va cip modi cho  mers: mcrs-mtpF:
GGACGCGACTCCCTAACTTC va mcrs-mtpR: ACAACCAGTACGAGAGCACG. San
pham PCR duoc dién di trén gel agarose 2%, dién trudng 100 volt/ 30 phit voi thudc nhuém
DNA. Kich thudc san pham PCR cta mecr.1 12 502 bp, mcr 12 296 bp va mcr-s 12 608 bp.

3. KET QUA VA BAN LUAN
3.1. Ty 1¢ kiéu hinh dé khang khéng sinh colistin ciia cac ching ESBL- E. coli

Sau khi dugc sang loc trén mdi truong MacConkey c6 chira 2 pg/mL colistin. Tt 181
ching E. coli c6 59 ching moc dugc va dugc chon dé thu néng do trc ché tbi thiéu (MIC)
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ctia colistin bang phuong phép pha lodng khang sinh trong méi truong 16ng. Két qua duoc
trinh bay ¢ Bang 1.

Bang 1. Ty lé chung E. coli sinh enzym ESBL c6 kiéu hinh dé khdng khdng sinh colistin
bang phwong phdp vi pha loang khdng sinh (n = 181)

Nguwoi khoe manh Bénh pham N
MIC Tong cong
(n=28) (n=153)
(ug/mL) , . chiing (%)
So chiing %0 So chiing %0
<2 26 92,9 96 62,7 122 (67,4)
0 0 46 30,1 46 (25,4)
1 3,6 9 59 10 (6,5)
1 3,6 2 1,3 32,0
>8 0 0 0 0 0 (0,0)
Dé khdng
2 7,1 11 7,2 13 (7,2)
colistin *

*Pé khang véi colistin khi MIC = 4 pg/mL

Két qua Bang 1 cho thiy, ty 1é E. coli sinh enzym ESBL phan 14p tir nguoi khoe manh
dé khang vdi colistin 12 7,1%. Ty 1& nay thap 10 1an so v6i két qua nghién ctru dugc cong bd
vao nam 2018 tai mdt tinh ngoai 6 mién Bic Viét Nam cho théy ty I¢ E. coli dé khang voi
colistin dén 71,4% trong cong dong [12].

Trong nghién ctru ndy, ty 1é ching E. coli phan 14p tir bénh pham dé khang vdi colistin
12 7,2%. Két qua nay gan giéng véi két qua dé khang colistin cta E. coli phan 1ap tir mau
bénh phém cua nhitng bénh nhan trong mot nghién ctru thyc hién tir 2016 dén 2017 tai Ai
Cap. Trong s6 450 chung E. coli va Klebsiella pneumoniae c6 18 chung E. coli va 22 chiing
Klebsiella pneumoniae d& khang véi colistin chiém ty 1& 8,8% [13].

Colistin 12 khang sinh dy phong duoc str dung dé diéu tri nhitng ching vi khuan da
khang, sinh enzym ESBL va khing carbapenem. Trong nghién ctru nay, 7,1% chung E. coli
mang gen sinh enzym ESBL phan 1ap tir nguoi khée manh va 7,2% chung E. coli mang gen
sinh enzym ESBL phan 1ap tir bénh pham dé khang véi colistin. Két qua nay cho thiy hiéu
qua cua liéu phdp khdng sinh dang bi de doa bdi cdc chung vi khudn da khdng. Trudc tinh
hinh ca thé gi6i chua tim ra khang sinh méi dé thay thé va su xuét hién ngay cang nhiéu
chung vi khuan khang lai cdc khang sinh phd mé rong, khang sinh du phong, mot bién phap
kiém sodt nhitng chung vi khuan da khdng va quan 1y tot viéc sir dung khang sinh dic biét
12 nhitng khang sinh du phong 12 diéu rit quan trong va cap thiét hién nay.

Tap chi Kiém nghiém va An toan thuc pham- tap 5, s6 3, 2022



Nguyén D6 Phic, Nguyén Ly Hoang Ngdn, Nguyén Ngoc Todn, ... Nguyén Thi Thdo Ly

3.2. Ty 1¢ kiéu gen mcr.;, mcr.; va mcr.s dé khang khang sinh colistin ciia cac chiing E.
coli sinh enzym ESBL

Trong s 13 chiing E. coli sinh enzym ESBL c6 kiéu hinh khéng colistin sau khi duoc
phan tich kiéu gen bang k¥ thuat multiplex PCR. Két qua dugc thé hién tai Hinh 1.

Hinh 1. Két qua dién di phdt hién gen mcr.1, mer-3, mers

Giéng 3: thang 100bp; giéng 4 chimg am; giéng 5 chimg (+) multiplex-PCR gom 3 gen:
mcr-1(502bp), mcr3 (296bp), mcr.s (608bp); giéng 1 méu T8 ém tinh ca 3 gen mcr-j,-3,.5,
giéng 2 mau T38 mer. (+)

Két qua ¢ Hinh 1 cho thiy c¢6 2 ching mang gen mcr-1, khong c6 chiing nao mang gen
mcr-3 va mcr-s. Trong 2 chung mang gen mcr-1, c6 1 chung tir ngudi khoe manh va 1 ching
tir bénh pham. Két qua nay phit hop v6i mot sb nghién ctru gan ddy & Viét Nam va trén thé
gi6i mer-1 12 bién thé thuong gap trén vi khuan E. coli [6, 14-15]. Ty 1é mang gen mcr.1 trong
nhém E. coli sinh enzym ESBL phan 14p tir ngudi khoe manh 1a 3,6% gidng voi két qua
cong bd 2017 ¢ Trung Qudc [16] nhung thap hon cong bd trong nudc [6]. Két qua nay 1a
mot didu ddng bdo dong vi gen dé khang colistin mcr dd xuat hién & Viét Nam khéng chi
trén mau bénh pham trong bénh vién ma ca trén nhitng nguoi khoe manh. Mot khi gen nay
xuét hién thi su lay lan tinh d& khang cta né rat nhanh trong ca ching vi khuan ciing loai
hodc khdc loai do gen nay thuong nam trén plasmid va trong nhimg viing gen di dong. Vi
vy, mot bién phdp hitu hiéu dé kiém sodt nhirng ching vi khuan mang gen nay 1a rat can
thiét nham ngan chin sy lan truyén gen khang khang sinh trong quan thé vi khuan.

E. coli 1a vi khuan thudng trd trong co thé ngudi va dong vat. Bén canh cdc vi khuan
E. coli 1anh tinh codn c6 nhiéu E. coli ¢6 kha ning giy bénh trong va ngoai rudt, mot sd chung
mang nhiéu gen dé khang khdng sinh, cho nén viéc phat hién ra cic chung E. coli mang dong
thoi nhidu gen dé khang khang sinh 12 mét canh bdo cho chudi ldy nhiém gen dé khang tir
ngudi sang nguoi qua tiép xidc, didu kién vé sinh kém, vi khuan gy 6 nhiém ngudn dit,
nude, xAm nhap vao thue phim va giy nhiém tro lai cho ngudi. Su lan truyén tinh khéng
colistin trong cdc chung E. coli 1a mot ddu hiéu bdo dong cho viée sir dung colistin trong
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diéu tri nhidm tring duong tiéu héa, va nhét 12 nhitng chung E. coli sinh enzym ESBL lai
mang ca gen khang colistin hién nay tai Viét Nam.

4. KET LUAN

Két qua nghién ctru cho thdy 13/181 (7,2%) ching E. coli sinh enzym ESBL phan 1ap
tir ngudi khoe manh va tir cdc loai bénh pham, c¢é kiéu hinh khang colistin, trong d6 ty 1¢
cdc chung E. coli khing colistin phan 1ap tir ngudi khoe manh va tir cdc loai bénh pham lan
luot 12 7,1% va 7,2%. Ty 1€ chung E. coli sinh enzym ESBL c6 mang gen khang colistin
mer-1 12 3,6% tir nguoi khoe manh va 0,65% tir bénh pham. Chua phdt hién ching nio mang
gen mcer-3 va mcr-s.
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Colistin-resistant and Extended-Spectrum s-Lactamase producing £scherichia
colifrom healthy people and clinical specimens in Ho Chi Minh city
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Abstract

Multidrug resistant bacteria have become a significant cause of morbidity and
mortality worldwide. Resistance to last resort antibiotics such as: colistin, newer generation
cephalosporins is one of the most important current public health problems. Escherichia coli
is the member of the normal microbiota of the human intestine and the intestinal and extra-
intestinal pathogenic strains. Treating E. coli infection become difficult because of their
resistance to different antibiotics, even to last resort antibiotics. The present study aimed to
investigate the phenotypic and genotypic resistance against colistin in 181 extended-
Spectrum B-Lactamase (ESBL) producing E. coli isolated from healhthy people and clinical
specimens, (28 from healthy people, 153 from clinical specimens). The results showed that
out of 181 E. coli isolates, 13 (7.2%) were identified as colistin resistant phenotype in which
3.6% isolates from healthy people and 0.65% from clinical specimens was positive for the
mcr-1 gene. Non of the ESBL producing E. coli isolates had the mcr.3 or mcr.s genes.

Keywords: colistin resistance, ESBL producing E. coli, Ho Chi Minh.
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