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PAC PIEM PHAN TU CUA VI KHUAN ESCHERICHIA COLI MANG GEN
MCR-1 PHAN LAP TREN NGU’O'Il KHOE MANH TAI THAI BINH

Khong Thi Piép’, Tran Thi Hoa!, Nguyén Thi Hoa!, Nguyén Nam Thang!

TOM TAT

Nghién clru dugc thuc hlen nham phan tich mot
s dic diém phan tor cla cac chung vi khuan
Esgherlch|a coli mang gen mcr-1 da phan Iap dugc tur
mau phan cta ngudi khde manh tai Thai Binh trong
giai doan 2013 - 2016. D&i tugng nghién clru bao gom
31 chling vi khuén Escherichia coli da dugc xac dinh la
mang gen mcr-1 va co kiéu hinh khang colistin (nong
dd Uc ché tdi thi€u vdi colistin MIC > 4 mg/L). Ki€u
gen ma hoa ESBL, gen khang colistin mcr-1, su’ c6 mat
cla transposon ISAle va cac plasmid clia cac ching
E. coli mang gen mcr-1 déu dudc xac dinh bang ky
thuat PCR. Lién quan di truyén gilfa cac ching E. coli
mang gen mcr-1 dugc phan tich bang ky thuat dién di
Xung tru‘dng (PFGE). Két qua cho thdy hau hét
(96,8%) cac chung E. coli mang gen mcr-1 cung dong
thai mang gen ma hda ESBL, trong dd hai kiéu gen
chiém ty Ié cao nhat la CTX- M 9 (48,4%) va CTX-M-
9/TEM (25,8%). Mbi chuing E. coli mang gen mcr-1 cé
thé& cé tir 1 - 6 loai plasmid khac nhau trong sO 14 loai
plasmid dugc phat hién & cac ching ndy. Ba loai
plasmid thuGng gap nhat la plasmid HI2 (54,8%), FIB
(48,4%) va N (41,9%). Trinh ty ISApll dugc phat
hién & 83,9% s6 ching E. coli mang gen mcr-1. Két
qua phan tich PFGE cho thay c6 4 chﬂng tao thanh hai
nhém di truyén ma cac ching trong cung nhém cé ty
Ié tugng dong di truyen la 100%. Nghién cttu cho thay
c6 sy lay lan ca vi khudn E. coli mang gen mcr-1
dong thdi mang gen sinh ESBL trong quan thé ngudi
khée manh tai Thai Binh. Su da dang cta cac loai
plasmid va ty [ cao mang trinh tu ISApI1 & vi khuan
E. coli cé thé la cac yéu t6 thuan gi cho sur lan truyén
gen mcr-1 & vi khuén E. coli trén ngudi khoe manh tai
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SUMMARY

MOLECULAR CHARACTERISTICS OF
ESCHERICHIA COLI HARBORING MCR-1
STRAINS ISOLATED FROM HEALTHY

RESIDENTS IN THAI BINH

The study was conducted in order to analyse
several molecular characteristics of Escherichia coli
harboring mcr-1 isolated from stool samples of healthy
residents in Thai Binh during the period 2013 - 2016.
The subject consisted of 31 Escherichia coli strains
previously determined to carry the mcr-1 gene and
have a colistin-resistant phenotype (MIC > 4 mg/L).
The presence of ESBL coding genes, mcr-1 gene,
ISAp11 sequence and plasmid replicon types in E. coli
were all determined by PCR methods. The genetic
relationship among E. coli harboring mcr-1 isolates
was assessed by PFGE assay. The result indicated that
most of E. coli harboring mcr-1 strains (96.8%) also
harbored ESBL-coding gene(s), of which the two
genotypes accounted for the highest rates were CTX-
M-9 (48.4%) and CTX-M-9/TEM (25.8%). Each of E.
coli harboring mcr-1 strains was capable of carrying
from 1 to 6 different types of 14 plasmid replicon
types detected in these strains. Three most common
plasmid replicon types were HI2 (54.8%), FIB
(48.4%) and N (41.9%). The ISApll sequence was
detected in 83.9% of these isolates. Result of PFGE
analysis showed that there were 4 strains forming two
genetic groups where two strains in each group had a
genetic similarity rate of 100%. The study showed
that E. coli harboring mcr-1 and ESBL-coding genes
was widely spread among healthy residents in Thai
Binh. The diversity of plasmid replicon types and the
high rate of ISApll sequence detected in E. coli may
facilitate the transmission of the mcr-1 gene among E.
coli bacteria in healthy residents in Thai Binh.

Keywords: E. coli, ESBL, colistin-resistance, mcr-1.
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I. DAT VAN DE

Trong nhitng nam gan day, ty & cac vi
khudn khang khang sinh ngay cang gia téng. Su
lan truyén cac vi khuén khang khang sinh dang
trd thanh moi de doa I6n cho siic khoe cong
dong trén toan thé gigi. Escherichia coli (E. coli)
la vi khun s8ng cdng sinh trong dudng tiéu hda
nhung cling la mét trong nhitng tac nhan gay
bénh kha phé bién & ngudi. Mt nghién cliu gan
day cla ching t6i da cho thay tinh trang nguoi
khée manh mang E. coli sinh ESBL tai Thai Binh
rat cao, 1n tGi 82,3%, va lam cho vi khuan E.
coli tr& nén khang vdi nhiéu loai khang sinh [1].

Mot s6 nghién clru gan day da phat hién E.
coli mang gen khang colistin mecr-1 luu hanh &
vat nudi [4],[6]. Tinh trang cac truc khudn
dudng rubt vira mang gen khang colistin vira
mang ma hda ESBL cd thé 1a hiém hoa ddi vdi
con ngudi do khéng ¢ khang sinh hiéu qua dé
diéu tri. Hon nfa cac gen ndy thudng nam trén
plasmid, nén ching cé thé dé dang lan truyén tir
vi khudn nay sang vi khudn khac thdng qua mét
sO yéu t6 di truyén dong nhu plasmid,
transposon, cac trinh tu chén [7],[8]. Tuy nhién,
tai Viét Nam céc thdng tin vé vi khuédn E. coli
mang gen khang colistin mcr trong céng dong
con rat it. Trong mot nghién ctu tai Nguyén X3,
Vi Thu, Thai Binh giai doan 2013 - 2016, ching
toi d& phan 1ap dugc 31 chang vi khuén E. coli
cd ki€u hinh khang colistin (MIC > 4 mg/L) va
déu mang gen khang colistin mcr-1. D& tim hiéu
sau han vé cac gen khang khang sinh va cd ché
lan truyén clia cac chang vi khudn E. coli mang
gen mcr-1, chdng toi thuc hién nghién clru nay
nhdm phan tich mot s& dic diém phan tir cla
cac chung Escherichia coli mang gen mcr-1 phan
Iap tir mau phan cla nhitng ngudi khoe manh tai
Thai Binh giai doan 2013 - 2016.

1. DOl TUONG VA PHU'O'NG PHAP NGHIEN CU'U

2.1. P6i tugng nghién ciru. Gom 31
chiing vi khué’rl E. coli mang gen mcr-1 dugc
phan lap tir mau phan cla nhing ngudi khée
manh sinh s6ng tai xd& Nguyén Xa, huyén Vi
Thu, tinh Thai Binh trong thdi gian tur thang 9
nam 2013 dén thang 2 nam 2016. Cac chung vi
khudn nay déu da dugc xac dinh 1a c6 kiéu hinh
khang colistin (MIC > 4 mg/L) va mang gen
khang colistin mcr-1.

2.2. Thiét ké nghién ciru. Nghién ciu mo
ta cdt ngang.

2.3. Cac ky thuat thuc hién trong
nghién ciru

Xdc dinh kiéu gen mad hdéa cho cdc

322

enzyme beta- lactamase phé réng. Cic gen
ma hoéa ESBL thuéc nhém TEM, SHV, CTX- M-1,
CTX-M-2, CTX-M-9, va CTX-M-8/CTX-M-25 dugc
phat hién bang ky thudt PCR da méi. Trinh tu
moi, thanh phan phan (ng va diéu kién phan
rng da dugc mo ta trong mot nghién clu trudc
day [1]. ]

Xac dinh replicon typing bang ky thuat
PCR da méi. Dua vao 3 phan (ng PCR da moi
xac dinh su xudt hién 20 loai plasmid thudng
gap cua E. coli. Trinh tu m6i dugc thiét ké dac
hiéu cho cac gen ndm trén plasmid dua theo
nghién clfu cla Carattoli va cong su [2].

Xac dinh su’ co mat cua trinh tu' ISAp11.
Su’ cd mat cla trinh tu ISApl1 & hai dau cla gen
mcr-1 dugc xac dinh bdng phan (ng PCR sUr
dung cap mOoi ISApl1-mcri-F (5-
GCGCAAAATCGCAGTCG-3") va ISApli-mcri-R
(5’-TGTAGGGCATTTTGGAGCATG-3’) vGi b0 sinh
pham Takara Gflex DNA polymerase (Takara Bio,
Japan). Diéu kién phan &'ng gom 95°C x 5 phut,
(95°C x 10s, 55°C x 15s, 68°C x 60s) x 30 chu ki,
68°C x 7 phut. San pham phan ('ng ¢ kich thudc
khoang 1000 bp va dugc phan tich bang ky
thuat gidi trinh tu gen.

_ Xdc dinh dj tuong dong vé di truyén
bang ky thuidt dién di xung truong. DO
tuong dong vé di truyén gilra cac chdng E. coli
mang gen mcr-1 dugc xac dinh bang ky thuat
dién di xung trudng (PFGE): st dung enzyme cat
Xbal d€ phan cit DNA cla vi khuan thanh cac
manh DNA cd kich thudc khac nhau, tién hanh
dién di mau bang ky thudt PFGE, sau d6 s dung
phan mém Bionumeric 6.6 d€ phan tich mic do
tucng ddng di truyén gitta cac chang vi khuén va
tao cay pha hé.

2.4. Xt ly két qua nghién clru. Cac két
qua nghién cllu dugc xir ly va phan tich bdng
phan mém SPSS 22.0

2.5. Pao dirc trong nghién ciru. bé
cuang nghién ctu cla dé tai da dugc chap thuan
bgi dugc HGi dong Dao dirc trong nghién cliu y
sinh hoc clia TruGng Dai hoc Y Dugc Thai Binh
(chirng nhan s6 773.1/HPDD ngay 19/9/2017).

Il. KET QUA NGHIEN cU'U
Bang 1. Két qua xac dinh gen ma hoa ESBL

Kiéu gen ma héa ESBL I u,iz g ?,'/:‘)?
CTX-M-1 2 6,5
CTX-M-1/TEM 4 12,9
CTX-M-9 15 48,4
CTX-M-9/TEM 8 25,8
TEM 1 3,2
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Khong phat hién 1

3,2

Tong 31

100

Trong s6 cac chung E. coli khang da thudc
mang gen mcr-1 c6 96,8% s6 chlng phat hién

mang gen ma hoda ESBL, trong d6 chiém ty Ié
cao nhat la gen CTX-M-9, chiém 48,4%); cb
38,7% sb6 ching mang dong thdi 2 gen thudc
nhom CTX-M va TEM (bang 1).

Ma
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Hinh 1. Cac dang plasmid va trinh tu’ chén ISApl1

B cua cdc chung E. coli mang gen mcr-1

Cha thich: Cac 6 sam mau thé hién viéc phat hién plasmid tucng *ng hodc trinh tu chén ISApl1;
cac 6 tréng thé hién viéc khdng phat hién plasmid tuong ('ng hoc trinh tu’ chén ISApI1.
Phén tich déc diém plasmid replicon va sy’ ¢ mdt cta trinh tu chén ISApl1 & cac ching E. coli
mang gen mcr-1 ching t6i nhan thdy: moi ching E. coli mang mcr-1 ¢6 thé mang tir 1 dén 6 plasmid
khac nhau. Cac plasmid dugc phat hién kha da dang (14 loai plasmid dugc phat hién), trong dé phd
bién nhat la HI2 (17/31 chung - 54,8%), FIB (15/31 ching - 48,4%) va N (13/31 ching - 41,9%)

(hinh 1). Ty Ié cdc chiing mang trinh tu chén ISApl1 la 83,9% (26/31 chuing - hinh 1).

PFGE & Xl

PRFGE & Xbal

Straimn
16T B0
15T B 100
22 088
18051
O 013
SO .09
15TBO17F
15TBO1S
15TBOTS
O O12
15T BO=Z7F
15T BO=ZS
4. 120
15STE115
210 DEE
55198
20.0E5
SN S ]
O0S.0o1 &
TS TEB197
57 165
16T B4
16T BO26E
55. 159

Hinh 2. Phén tich tuong ddng di truyén cda cdc chung E. coli sinh ESBL mang gen mcr-1
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K&t qua phan tich bang ky thuat PFGE & hinh
2 cho thay phan I6n cac ching (27/31) c6 muc
tudng dong di truyén & ngudng < 80%, tdc la
khong cd mai lién quan di truyén gan vdéi nhau.
Tuy nhién chdng t6i phat hién 4 ching thudc 2
nhém (16TB017 va 16TB018; 16TB027 va
16TB028) c6 su tuong dong gen hoan toan
(100%) gitra cac chung trong nhom, cé nghia la
cac chung nay cdé cung nguodn goc di truyén.

IV. BAN LUAN

Su’ xudt hién cac vi khudn khang khang sinh
thudng lién quan dén viéc st dung khang sinh
khong hgp ly. Mot nghién clu trudc day cho
thay viéc str dung cac khang sinh cé chira colistin
trong trong chdn nudi & Nguyén X3, Vi Thu,
Théi Binh khd phé bién (>50% hd gia dinh c
chan nudi) [6] va day co I€ la nguyén nhan lam
xuat hién vi khuan khang colistin & vat nudi. Mot
nghién cltu gan day [4] cua chdng t6i tai khu
vyc nay ciling cho thdy ty I& phat hién vi khuan
E. coli mang gen mcr-1 8 mau phan ga va mau
phan Ign déu rat cao (ga 97,2%; Ign: 91,7%).
Nhu vay, ga va Ign cé thé |a & chlra va la ngudn
lan truyén céac vi khudn khang colistin cho con
ngudi trong céng déng. Trong mot nghién clu
trudc, ching t6i dd phan 1ap dugc vi khuan E.
coli mang gen mcr-1 trong mau phan ngugi khde
manh & xa Nguyén Xa, Vi Thu, Thai Binh vdi ty
1€ 1a 5,1%; két qua khang sinh d6 cling cho thay
cac chang nay déu la cac chdng khang da thudc
va co ty Ié khang cao vdi nhiéu loai khang sinh
thong dung (két qua chua dugc cong bd). Trong
nghién cltu nay, chdng toi tiép tuc phan tich mot
s8 ddc diém phan t clia cac chung E. coli mang
gen mcr-1 phan 1ap tir ngudi khoé manh dé tim
hi€éu rd hon v& gen khang thudc, kha ndng lan
truyén va lién quan di truyén gilra cac chung vi
khuén nay.

Phan tich vé déc diém cac gen ma héa ESBL
cla cac chung E. coli mang gen mcr-1 cho thay
c6 30/31 s6 chung (96,8%) mang cac gen ma
hod ESBL la CTX-M-9, CTX-M-1 va/hodc TEM,
trong d6 phd bién nhat 1a kiu gen CTX-M-9
(48,4%) va ki€u gen CTX-M-9/TEM (25,8%)
(bang 2). Nhu vay, gen CTM-X-9 c6 mdt &
74,2% s6 chlng E. coli mang gen mcr-1. Sy’ ph
bién clia gen CTX-M-9 trong s6 cac ki€u gen ma
hod ESBL trong nghién cifu nay ciing phu hgp
vGi dic diém vé su phdn bd cdc gen m3 hda
ESBL trén ngudi tai Thai Binh trong mot nghién
ctu trude day [1]. Ngoai ra, mot nghién clru gan
day da chi ra rang gen CTX-M-9 va gen mcr-1 ¢
thé clung dugc van chuyén bdi mét hodc nhiéu
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loai plasmid [5]. Bay co € cling la nguyén nhan
lam cho cac chdng E. coli mang gen mcr-1 cd ty
|é cao mang gen CTX-M-9.

Nhiéu nghién clru d3 cho th&y vi khudn E.
coli mang gen ma hda ESBL thudng la cac chiing
khang da thu6c (khong nhay cam véi 3 nhom
khang sinh tr& 1én) va cé ty Ié khang cao vdi
nhiéu loai khang sinh [1]. Trong nghién clfu cla
chdng t6i, hau hét cac chung E. coli mang gen
mcr-1 cling dong thdi mang gen sinh ESBL. Day
la mot van dé rat dang lo ngai bdi I€ viéc lua
chon khang sinh dé€ diéu tri d6i véi cac trudng
hdp nhiém khuén do cac vi khudn nay gay ra sé
rat khé khan. Viéc luu hanh cuta vi khuén E. coli
mang dong thdi mang gen ma hoa ESBL va gen
mcr & ngudi khde manh sé la nguy cg tiém tang
lam xuét hién cdc ching vi khudn khéng da
thudc, khang md rong hoac toan khang va trd
thanh hi€ém hoa I6n d6i véi siic khoe cdng dong.

Plasmid, transposon va cac trinh tu chén
(Insert Sequence — IS) la cac yéu t6 dong vai tro
quan trong trong su lan truyén cua gen khang
colistin mcr. Phén tich déc diém plasmid cla cac
chung E. coli mang mcr-1 ching t6i nhan thay:
moi chung c6 thé mang tir 1 dén 6 plasmid khac
nhau trong téng s6 14 loai plasmid dudc phat
hién. Cac loai plasmid phS bién nhit bao gém:
HI2 (54,8%), FIB (48,4%), N (41,9%) va I2
(22,6%) (hinh 1). Day la nhitng loai plasmid
dugc bdo cdo co lién quan dén su lan truyén gen
mcr-1 [7]. Pac biét, ching t6i phat hién 1 ching
mang plasmid X4, loai plasmid mang gen mcr-1
phé bién & Enterobacteriaceae [3]. Bén canh do
két qua nghién clu clia chung t6i cho thdy trinh
tuw chén ISApll gan véi gen mcr-1 dugc phat
hién trong phan I6n cac ching phan lap (26/31)
(hinh 1). Trinh tu chén ISApI1 Ia yéu to lién quan
dén kha nang chuyén gen ngang cua transposon
va co thé 1a yéu t& chinh gép phan vao viéc phd
bi€n réng rai gen mcr-1[8]. Két qua nghién clru
cho thady cac ching E. coli mang mcr-1 ¢ nhiéu
loai plasmid khac nhau va hau hét cac chiing déu
ch(ra trinh tu chén ISApl1 (83,9%), la cac diéu
kién thudn Igi d& gen khang colistin mcr-1 c6 thé
lan truy@n dé dang gilta cac vi khuan thudc hé vi
khudn dudng rudt.

Phan tich lién quan di truyén giifa cac ching
E. coli mang mcr-1 cho thdy phan Ién cac ching
mang gen mcr-1 (27/31 ching) khong cé moi
lién quan di truyén gan v&i nhau, ching to
ching xuat phat tir cdc ngudn lay nhiem khéng
giéng nhau. Tuy nhién chdng toi phat hién c6 4
ching thudéc 2 nhém (16TB017 va 16TB01S;
16TB027 va 16TB028) cd muc tuong dong gen
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100% (hinh 2) Su tuong dong hoan toan giira
céc chling ndy cho thay su’ 1y nhiém cac ching
E. coli mang gen mcr-1 gilfa cac ca thé trong
cung ho gia dinh la xudt phat tor cing mot nguon
lay nhiém (thuc pham nudc ubng) hodc cd thé
la su Iay nhiém tUr ca thé nay sang ca thé khac.
Két qua nghién clru cho thady tinh trang lay lan
cla cac ching E. coli mang gen mcr-1 va gen
ma hod ESBL dang xay ra trong quan thé ngudi
khoe manh tai Thai Binh. Do dé can cd cac bién
phap can thiép hiéu qua nhdm ngén chén su lan
truyén cla cac chung vi khudn mang gen khang
thudc trong cong déng.

V. KET LUAN

Nghién c(tu cho thdy vi khudn E. coli mang
gen mcr-1 va gen ma hoa ESBL dang lan truyén
trén ngudi khde manh tai Thai Binh. Su’ da dang
vé loai plasmid va ty 1€ mang trinh tu cheén
ISApI1 cao & vi khuén E. coli c6 thé Ia cac yéu t6
thuan Igi cho su lan truyén cia gen mcr-1 & vi
khuan E. coli trén ngudi khde manh.
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AP DUNG BO TIEU CHi AN TOAN PHONG CHONG DICH COVID-19
TAI CAC BENH VIEN PA KHOA HUYEN CUA TINH THAI BINH
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Muc tiéu: Mo ta thuc trang an toan clia cac bénh
vién theo b tiéu chi bénh vién an toan phong chong
dich bénh. Phu‘dng phap: S{ dung phucng phap mo
ta cat ngang, st dung bd tiéu chi “Bénh vién an toan
phong chéng dich COVID-19 va cac dich bénh viém
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dudng ho hap cap cla 11 bénh vién da khoa huyén
tai Thai Binh. K&t qua: Diém tu chdm cua cac bénh
vién theo B0 tiéu chi "Bénh vién an toan phong chéng
dich COVID-19 va cac dich bénh viém du‘dng ho hap
cap” tai thoi diém danh gid 11/11 bénh vién trong
nhém nghién cGu dugc phan loai dat Bénh vién an
toan; trong dé cao nhat la BVDK Phu Duc vdl 139
dlem (tuang dudng 92,7% so V(i tong s6 diém cta bd
tiéu chi), ti€p dén la BVDK Kién _Xugng 136 diém
(tuong duang 90,7% so Vdi tong s6 diém clia bd tiéu
chi), thap nhat la BVDK Hung Ha vai 117 diém (tuong
duong 78,0% so vGi tong s6 diém cua bd tiéu chi).

Tu‘khoa. An toan phong chéng dich; Bénh vién;
COVID-19; Thai Binh.
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