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TOM TAT

Vi khuadn mang gen khang khang sinh |a méi de doa dbi v&i stirc khoé cong déng. Két qua nghién clru tir 50
h6é chan nudi quy mo nhé tai Séc Son - Ha N6i cho théy ty 1& phat hién E. coli khang colistin trong chéat thai lon 1a
72% (36/50 ho) va mau chét thai ngwdi chdn nudi la 16% (8/50 hd). Giai trinh tw toan bé hé gen (WGS) 10 chiing
E. coli khang colistin phan lap t& 5 hoé chdn nuéi (1 ching phan lap t nguwdi va 1 ching tir lon) bang k§ thuat
Oxford Nanopore Technologies (ONT) cho biét c6 38 kidu gen khang (14 gen nam trén chromosome va 31 gen
khang nam trén plasmids) v&i 9 nhém khang sinh va cac chiing mang déng thoi tir 7 dén 22 loai gen khang, bao
gém Beta-lactams, colistin, tetracycline, sulfonamide, quinolon, phenicol, aminoglycoside, marcolide, va
trimethoprim. Cac gen mer-1 va/hodc mer-3 dwoc phat hién trong 100% (10/10) chiing E. coli khang colistin. Két
qua ciing cho biét cé 3 ching phan Iap tir lon va 1 ching tlr nguwdi mang ddng thdi 2 gen mer-1 va mer-3. Nghién
clru da phat hién dwoc 1 ching E. coli (barcode 60 - PCE 20.1) phan 1ap t& Ign 1 chdng phéan lap tr ngudi
(barcode 67- PCE 31.1) dwoc xac dinh thudc cung 1 nhanh va c6 médi quan hé gan giii v& mét di truyén méc du
thudc 2 hd chan nubi khac nhau.

Tir khéa: E. coli, khang khang sinh, gen khang thubc, chét thai lon

Characteristics of Colistin and Other Important Antibiotics Resistance Genes
of Escherichia coli Isolated from Pig and Farm-Workers in Soc Son, Ha Noi

ABSTRACT

Antibiotic-resistant bacteria and the circulation of drug-resistant genes are a threat to public health globally.
Research results show that the rate of detected of colistin ressitant E. coli from pigs in small- scale pig farm in Soc
Son - Hanoi was 72% (36/50 farms) and from farm-workers was 16% (8/50 farms). Of these, 10 E. coli strains from 05
farms were selected for analyzing their genomic sequences by Oxford Nanopore Technologies (ONT) systerm (one
strain from pig and one strain from farm-worker each of five farms). The studied results showed that 38 resistance
genes (14 genes located on chromosome va 31 genes located on plasmids) with 9 antibiotic group. 10 strains were
determined to carry to 7-22 resistance genes simultaneously. E. coli strains carried resistance genes of -lactams,
colistin, tetracycline, sulfonamide, quinolon, phenicol, aminoglycoside, marcolide, trimethoprim. The mcr-1 and/or
mcr-3 were found in 10 E. coli strains carrying colistin-resistance phenotype. One strain isolated from farmer and 3
strains isolated from pigs carried 2 mcr-1 and mcr-3 simultaneously. One E. coli strain (barcode 60 - PCE 20.1) was
detected from pigs and another (barcode 67- PCE 31.1) was isolated from farm-workers were of the same resistance
gen characteristic eventhought they were detected from two diffirent farms.

Keywords: E. coli, antibiotic resistance, colistin, resistant-genes, pig.
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1. DAT VAN DE

Nganh chéin nuéi Ign tai Viét Nam dong vai
trd quan trong va 1a nguén cung cdp thuc phdm
chinh cho ngudi tiéu dung trong nude va hudng
t61 xudt khau. Séc Son 14 huyén ngoai thanh Ha
No6i ¢ vi tri dia 1y va khi hau thuan lgi cho
nganh chin nubdi phat trién. Tuy nhién, tai Séc
Son cac md hinh chin nuéi Ign qui mé néng hd
(tt 1 d&n 30 con) 1a phd bién. Pay 14 mé hinh
chin nudi chua duge giam sat chit ché vé viéc st
dung khang sinh cho vat nudi, tiém 4n nguy co
lay nhiém vi khudn khang thudc gitia vat nuéi va
ngudi thong qua chudi cung cdp thuc phdm. T6
chtic Y t& thé giéi (WHO) da xép Viét Nam vao
nhém cac nuée c6 nhiéu nguy co doéi véi stc khde
cong dong do vi khudn khang thuée.
khuén chi thi
(indicator) linh vuc vi khudn khang thudc can

Escherichia coli la vi
duge giam sat dé danh gia thuc trang vi khuén
khang thudc ¢ mdi quéc gia nham kip thdi hé tro
cong tac lua chon khang sinh diéu tri ciac bénh
nhiém trung thudng gip J ngudi va vat nudi.
DPong thdi gidp ngian chan hau qua cta vi khuén
khang thuéc do6i véi hé théng y té cong cdng toan
ciu (Breijyeh & cs., 2020).

Colistin  1a thuéc nhém

polymyxin dudc st dung phé bién tit ndm 1950

khang sinh

v6i muc dich diéu tri cac bénh nhiém tring do vi
khuidn Gram am (Falagas & Kasiakou, 2005).
Tuy nhién, tinh trang khang colistin ctua vi
khuidn nhém Enterobacteriaceae ngay cang
dudc canh bao véi tdn sudt 16n & nhiéu noi trén
thé giéi (Du & cs., 2016; Lomonaco & cs., 2018).
Dén nay, colistin 14 khang sinh dudc xép vao
nhém khang sinh rit quan trong, thuéc nhém
“lua chon cudi cing” dé diéu tri cac bénh nhan
bi nhiém tring ning do vi khuin da khang
thudc (Barlaam & cs., 2019). Theo ciac nghién
ctiu truée day mo ta co ché khang colistin cua vi
khuén c6 thé do dot bién gen trén bd nhiém sic
thé lam thay d6i phén tt lién két v6i mang LPS
din dén gidm tuong tac tinh dién véi colistin,
lam mA&t tac dung diét khudn (Falagas & cs.,
2000). Bén canh d6, mot s6 nghién c@u khac da
dé cap dén co ché& khang colistin qua plasmid
xay ra thong qua viéc thu nhan cac yéu t6 di

truyén mang gen khang colistin (Liu & cs.,
2016). Cac yéu t6 di truyén quyét dinh tinh
khang nam trén plasmid 1a phé bién nén rat dé
x4y ra hién tugng truyén ngang hosc truyén doc
gitia cac vi khuén ciing loai hodc khéc loai luu
cliu trong chat thai cia vat nudi va ngudi, tao
tién dé cho sy lay truyén gen khang thuéc
xuyén suét chudi san xuat thit lgn anh hudng
dén stic khée cong dong (Luo & cs., 2020). Tinh
trang khang colistin ctia cac vi khudn nhém
Enterobacteriaceae ngay cang dudc canh bao tai
nhiéu quéc gia (Kim & cs., 2019); Tuo & cs.,
2018). Tai Viét Nam, theo mot khado sat tai Ha
No6i, Hai Duong va Thai Binh trong khoang thai
gian tu thang 7/2009 dén thang 3/2010, c6 it
nhat 45 loai khang sinh thudc hon 10 nhém
khang sinh da dudc st dung trong chin nuéi lgn
va gia cAm (Dang & cs., 2013). Trong nghién
ctiu nay, nhém tac gid da dua ra di liéu cho
thdy colistin 14 khang sinh dudc nguci chin
nudi lya chon va st dung dé phong ngita va diéu
tri r6i loan tiéu hoéa do vi khuidn Gram am giy
ra 6 ga (22/210 ho; 10,48%) va lgn con (56/210
hé; 26,67%) (Dang & cs., 2013). Tinh trang
khang colistin ctia vi khuén ngay cang gia ting
véi toc dd nhanh cling dudc dé cap trong nhiéu
nghién ctu truéc dé6 tai Viéet Nam. Theo Tada &
cs. (2017) trong s6 18 chung vi khuén E. coli da
khang thudéc tai mdt bénh vién ctia Viét Nam c6
2 chung (11,11%) khang colistin va day la bao
cdo dau tién vé cac chung vi khuén E. coli chiia
gen khang mecr-1 trong co sd y t& tai Viét Nam.
Mot nghién cttu khac tai Viét Nam ciing da phat
hién 36,8% cac chung E. coli khang colistin
phan 1ap tit ngusi khoé manh mang gen mecr-1
trén plasmid (Yamaguchi & cs., 2010). Nhom
tac gia Nguyén Vinh Trung & cs. (2017) ciing c6
bao cao vé su hién dién ctia gen mecr-1 trén céc
chung E. coli phan lap tit mAu phan ga (12,8%)
va mau phan ctia ngudi chin nudi ga (4,0%) &
Viét Nam. Trong mot nghién ctiu méi day, ty 1é
khang colistin cta vi khuén E. coli phan lap
dudc trén ngudi chin nuodi 1a 14,9% va trén lgn
14 45,7% (53/116 mau) (Son & cs., 2021). Véi xu
huéng ting nhanh ty 1& khang d6i véi colistin,
can thiét phai giam sat chat ché do6i véi vi
khudn khang thudc dé c6 thé xay dung ban do
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dich té& qudc gia vé phéan bd kiéu hinh, kiéu gen
khang nham cht dong can thiép ngan chan ty 1é
khang cta vi khuén d6i véi cac nhém khang
sinh quan trong.

Nghién ctiu nay nham tiép tuc thu thap
bing chiing khoa hoc vé diac diém kiéu gen
khang colistin va mot s6 khang sinh quan trong
khac va su da dang gen khang ctia vi khuén
E. coli phan lap tu lgn va chu hd chin nudi tai
dia ban Séc Son - ngoai thanh Ha N¢i nham hd
trg cac bén lién quan ting cudng giam sat su
dung khang sinh, bao vé stic khde cong déng.

2. PHUONG PHAP NGHIEN CcUU
2.1. Vat liéu

- Mau nghién cttu: mau chat thai lon va
mau chat thai ngudi chin nudi tit 50 ho chin
nudi nhé (méi ho 1 mau ti Ign va 1 mau tu
ngudi chan nudi) trén dia ban huyén Séc Son,
Ha Néi.

- Méi trudng phan lap va khing dinh vi
khuén E. coli (Oxoid/ Merck): MacConkey agar,
Trypt Soy Broth, Blood agar base, Kligler agar,
Thudc thi Kovac’s, VP-MR, Simmon citrate,
Urea, Lysine, Brain Heart Infusion.

- Méi truong héa chit dung dé kiém tra
kiéu hinh khéang colsistin: Mueller-hinton broth
No.2 (MHB, Oxoid), khang sinh bét (colistin,
Sigma), NaCl (Merck).

- Ho4 chét tach chiét DNA va gidi trinh tu
gen: B6 kit Monarch@ Genomic DNA
Purification Kit (NEB #T3010S, BioLab), bd
sinh phdm Rapid sequencing gDNA-barcoding
(SQK-RBK110.96).

- Trang thiét bi: néi hap, can dién tu, tu
4m, may dap mau, vontex, may ly tdm, budng
cdy sinh hoc, may U nhiét, may PCR, thiét bi
nanodrop, may Qubit 4.0 flourometer, bo thiét
bi Minikon va hé théng mAy gidi trinh tu gen
Oxford Nanopore, ti lanh (4°C/ -20°C/ -40°C).

- Thoi gian nghién ctu: thang 7/2022 dén
thang 3/2023.

. R A ) X N N A .
- Dia diém phéan tich mau: B6 mén Vé sinh
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Thu y, Vién Thu y va Trung tdm Nghién ctu Y
hoc Viét Dic - VGeare, Bénh vién Trung uong
Quéan déi 108.

2.2. NOi dung nghién ctiu

- Phan lap va xéac dinh kiéu hinh khang
colistin ctua cac chung E. coli phan lap ti mau
phén lgn va ngudi chin nuodi.

- Giai trinh tu toan bo hé gen mot sd chung
vi khuéin E. coli ¢6 kiéu hinh khang colistin dé
phat hién gen khang colistin va sy da dang gen
khang v6i mot s6 khang sinh khac.

2.3. Phuong phap nghién citu

2.3.1. Thu thip mau

Thuc hién theo huéng dan cia QCVN 01-
83:2011/BNNPTNT va quy trinh ldy mau
thudng quy ctia B6 mén Vé sinh Thud y, Vién
Thu y.

- Quy trinh 1y mau phan Ion: Tai mdi ho
chin nuoi, mau phan Ign duge thu thap tai 3-5
vi tri khac nhau trén san chuéng nuéi bing cach
dung tdm béng quét mau tai 3 vi tri khac nhau
va cho vao lo dung mau chuyén dung cé chta
mbi trudng bao quan mau, vin chit nip va ghi
nhan (ky hiéu trai/ loai mauw/ ngay 1y mau).
Bao quan miu & 4-8°C va van chuyén vé phong
thi nghiém trong vong 24h.

- Quy trinh Iy mau phan nguoi chin nudi:
Nguoi chan nudi tu thu thap miu phan bing
tam bong vo trung. Sau d6 tim béng mau dugc
dit vao 6ng bao quan mau chuyén dung, vén
chat nip va ghi ky hiéu mau. Bdo quan mau &
4-8°C va van chuyén vé phong thi nghiém trong
vong 24h.

2.3.2. Quy trinh phan Iap vi khuan E. coli

Tam bong chiia mau phan dudc ria cay truc
ti€p trén dia thach MacConkey c6 b6 sung
colistin (MacConkey-COL) véi néng dd 4 pg/ml.
Nubi cdy ti &m 6 37°C trong 20 + 2h. Chon t61
da 5 khuén lac E. coliimiu dé kiém tra dic tinh
sinh héa dic trung dé khéng dinh, bao gbm kha
niang lén men duong (glucose, lactose), indol,
gas, ureas, citrate, VP-MR, H,S. Cac chung vi
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khuén phan lap duge sé duge luu giii trong ong
Eppendorf 1,5ml ¢6 chta 1ml dung dich BHI
glycerin 15% va bao quan trong ti lanh 4m sau
4 diéu kién -30°C.

2.3.3. Kiém tra kiéu hinh khang véi colistin
bing ky thuat xac dinh néng dé tc ché téi
thiéu trén dia 96 giéng (MIC-microbroth
dilution test)

St dung dia 96 giéng da dugc b6 sung dung
dich pha loang colistin theo day néng dé 32; 16;
8; 4; 2; 1; 0,5; 0,25; 0,125, 0,06 pug/ml. Thém
khuin
(10° CFU/ml) vao cac giéng va nudi ta am 4
35 + 2°C trong 18-20h. Doc két qua bing cach
quan sat ti day giéng dé xac dinh su phéat trién

50ul cua dung dich vi khuén vi

cta vi khuén (hién tugng duc hoic lng can) tai
cac néng do khang sinh khac nhau. Chung d6i
ching E. coli ATCC 25922 dugc st dung trong
nghién ctu. Cac ching vi khuéin cho gia tri
MIC > 4 pg/ml dugec xac dinh khang colistin
(CLSI, 2021).

2.34. Giai trinh tu hé gen (WGS)

Téng s6 10 ching E. coli ¢6 kiéu hinh khang
colistin dugc lua chon, tach chiét DNA va gii
trinh tu toan bo hé gen (WGS) bing hé théng
gidi trinh tu thé& hé mdéi Oxford Nanopore
Technologies (ONT) va theo quy trinh hudng
dan cta bd sinh phdm Rapid sequencing gDNA-
barcoding (SQK-RBK110.96).

2.3.5. X1t Iy sé6 liéu

S6 lidu vé két qua phan lap va tinh khang
thudc duge téng hdp va phan tich thuong quy
bing phin mém Microsoft Excel. Dii liéu vé
trinh tu chudi va cac gen khang khang sinh
duge téng hop va phan tich theo quy trinh duge
cong khai trén GitHub. (https:/github.com/
loire/paceupnanoporeWGS AMR)

3. KET QUA VA THAO LUAN

3.1. K&t qua phan lap vi khuin E. coli tit
phin lgn va ngudi chan nubi

Két qua phan tich miu trén méi trudng
MacConkey c6 b8 sung colistin v6i nong d6 4
mg/l (MacConkey- COL) cho thiy su c6 miét cua
vi khuén E. coli trong 43/50 (86%) miu phan lgn
va 15/50 (30%) mau phan ngudsi. Trong d6 su co
mait cta cac chung E. coli phan lap trén mau
phan Ign c6 ty 1& cao hon mau phan ngudi chin
nudi (Bang 1).

3.2. Két qua xac dinh kiéu hinh khang
colistin ctia vi khuén E. coli phan lap dugc

Vé6i méi mau duong tinh lua chon ngiu
nhién 1 ching vi khudn E. coli (43 ching dai
dién cho 43 mau phan lon duong tinh va 15
chtng tit cac mAu chit thai ngusit) dé xac dinh
kiéu hinh khang colistin bang cach xac dinh
noéng d6 tc ché t6i thiéu (MIC) bang phuong
phap vi pha lodng trén dia 96 giéng.

Bang 1. K&t qua phan lap vi khuin E. coli trén méi trudng c6 bd sung colistin (4 mg/l)

tit mau phan Ign (n = 50) va phan nguoi chan nudi (n = 50)

Loai mau Sb mau kiém tra Sé mau duong tinh Ty 1& (%)
MA&u phan lon 50 43 86,0
MA&u chét thai clia ngudi chan nudi 50 15 30,0

Bang 2. Sy phan bé gia tri MIC véi colistin ctia chting E. coli theo CLSI, 2021

Sw phan b gia tri MIC khang colistin (ug/ml)

Ngudn géc chiing Sk?é(r::?rr;g Di?m 7Ut|°ﬁ* Sé. Chf‘f,‘g
006 0125 025 05 1 2 4 8 16 32 Hg/ml) khang (%)

Mau phan lon 43 3 1 2 1. 0 0 12 19 4 1 >4 36/43 (83,7%)

MAu chét thai cia 15 2 1 1 0 2 1 1 8 1 0 >4 8/15 (53,3%)

ngwoi chan nudi

Téng sb 58 5 2 3 1 2 1 13 25 5 1 >4 44/58 (75,86%)
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Theo huéng dan ctia CLSI 2021, cac ching
vi khuédn dudng rudt cé gia tri MIC véi colistin >
4 pg/ml 1a cac chung khang colistin (kiéu hinh
khang colistin). Bang 2 cho thay 36/43 (83,7%)
s6 chung E. coli phan lap tit Ign va 8/15 (53,3%)
chiung phan lap tit ngudi chin nudi khang véi
colistin. Cac chuing E. coli khang colistin 6 nguai
va lon déu phan bé tap trung trong khoang gia
tri MIC t& 4 pg/ml - 16 pg/ml. Két qua nay
tuong déng véi mot nghién ctu khac ciia ching
t6i nam 2021 6 mét s6 trai chan nudi lon tai Béc
Ninh (Son & cs., 2021). Tuy nhién tai nghién
ctiu nay da phat hién ching E. coli phan lap ti

Ign c6 gia tri MIC 1a 32 pg/ml cho th4y hién nay
cac chung E. coli phan lap ti lgn khang véi
colistin ¢6 xu hudng téng cao.

Trong khuén khé nghién ciiu cta tac gia
Lé Thi Nga & cs. (2021) tai thanh pho Hé Chi
Minh ciing cho biét cac chung E. coli khang
colistin phan lap tu thit lon 14 41,9% va mau
phan nguci ban thit 14 36,1%. Mot nghién ciu
khac tai mot s6 trang trai lon tai d Indonesia
nam 2018 cho thady 34,1% chung E. coli phan
lap tit mau phan lgn khang véi colistin (Kallau
& cs., 2018).

e R
T

JFLE 151
HE 51
e 151
FCE 352
JPCE 302
PCETLE
JPOE 351
HE 351
O 451
HOE 201
JPCEILE
HE 311
JOE 31 1
JPLE 351
PCE 0.8
HE 311
HE 251
RO 351
JFOE 254
JHE 251
HCE 251
b A1
HCE 351
O 202

HE 311
PCE 31
O A5
pHCE M1
JFCE 202
JFCE 352
H{E 151
CE 251

Ghi chu: Cdc 6 vuéng mau dé biéu thi su hién dién cua cdc gen khang, cdc 6 mau xanh biéu thi khéng cé gen
khéang theo nhém khéng sinh. KH ching 1a ky hiéu ching vi khudn E. coli phan lap dugc trong nghién citu
nay.Gen khang KS: biéu thi tén cac gen khang khédng sinh dugc tim thdy trong DNA cta vi khuén E. coli

Hinh 1. K&t qua phan tich gen khang thuéc
cua vi khuan E. coli phan lap t lgn va ngudi chan nudi
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Colistin thudc nhém “lya chon cuéi cing”
trong diéu tri bénh cho nhan y, nhung lai la
thudc dang dude st dung phd bién trong chin
nudi lgn, ga. Cu thé trong nghién ctu nay, ty 1é
hé chan nudi phat hién vi khudn E. coli khang
colistin ti mau phan lon 1a 72% (36/50 ho) va ti
maAu phan ngudi chan nudi 1a 16% (8/50 ho).
Pay c6 thé 14 méi nguy din dén viée ting mic
d6 khang va lan truyén vi khudn khang colistin
gifia ngudi va vat nudi.

3.3. Két qua xac dinh gen khang colistin va
mot s6 khang sinh cac chung E. coli phan
lap dugce

Bang phuong phap giai trinh tu gen Oxford
Nanopore Technologies, 10 chung E. coli ¢6 kiéu
hinh khang colistin (5 chting ti lgn va 5 chung
ti nguoi chin nudi) duge lua chon va tién hanh
gidi trinh tu toan bo hé gen. Ké&t qua cho thiy,
kich thuéc bo gen cta cac chung E. coli (gom
chromosome va plasmids) trong nghién ctiu nay
nam trong khoang tu 4.779.918-5.687.806
nucleotide, tuong duong mot sd cong bd trudec
day da dugc ding tai trén ngin hang gen
(Genbank) 1a 16n hon 4,6 triéu nucleotide
(Blattner & cs., 1997). Ty 1lé nhan dang
nucleotide dao dong tir 98,32-99,77%.

Musi ching E. coli ¢6 kiéu hinh khéang
colistin sau khi giai trinh tu cho thdy su hién
dién ctiia 38 gen khang véi 9 nhém khang sinh
khac nhau. Cac ching E. coli ndy mang déng thoi
tt 7 dén 22 loai gen khang khac nhau. Trong d6,
c6 14 gen khang dudec xac dinh nidm trén
chromosome va 31 gen khang nim trén
plasmids. Diéu nay cho thay su da dang vé gen
khang thudc dude xac dinh trong nghién cu nay.
Két qua dugdc trinh bay tai hinh 1 va bang 3

Bang 3 cho thdy 10 chung E. coli c6 kidu
hinh khéang colistin déu gen khang mecr-1
hodc/va mer-3. Trong d6, gen mer-1 c6 mit § tat
ca cac chung E. coli phan 1ap t¥& lgn va nguci
chiin nudi. C6 1 ching phan 1ap tit ngudi chin
nudi va 3 chung phan lap ti lgn mang dong thoi
2 gen mcr-1 va mer-3. K&t qua nghién ciu nay
tuong déng véi két qua nghién ciu cia ching
t6i tai Bac Ninh nam 2021 ciing xac dinh dudc
sy hién dién mcr-1 trong E. coli phan lap tu lgn
(95,1%) va ngudi chan nudi (91,1%) 1a phd bién
va chi ¢6 1 chling phan lap tit lon mang déng

thoi 2 gen mer-1 va mer-3 (Son & cs., 2021). Va
tuong déng véi cac nghién ctiu khéac trén lgn va
ga tai Viéet Nam cling xac dinh dugc su hién
dién cta 2 gen mcr-1 v&/ hoiac mer-3 (Kawahara
& cs., 2019; Nga & cs., 2021). Nhiing bang
chting khoa hoc nay cho thay gen khang colistin
mer-1 va mer-3 1a phd bién tai Viét Nam.

Bén canh d6, nghién ctiu nay con cho thay su
da dang gen khang nhém khang sinh khac nhau
trong 10 chung E. coli dudc phan tich. Cac chung
nay mang ti 1 dén 3 loai gen khang nhém khang
sinh B-lactam phd rong, bao gém blapm.,a (2/10
chung), blapg,p (8/10 chung), blapgy e, (1/10
chiing), blagmpes (2/10 chung), blaggies (5/10
chung) va blagxyres (1/10 ching). Gen blargy o,
blaggyi0s chi duge tim thdy trén chromosome,
trong khi cac gen blargy1s, Plateis Plateyics VA
blagx e, dude xac dinh ndm trén plasmid. Cac
gen sull, sul2 va sul3 la gen khang sulfonamide
da dugc xac dinh. Trong d6, gen sul2 dugc xac
dinh 1 gen phd bién nhét va dude phat hién trong
ca 10 chung va nam trén plasmid, tiép dén 1a sul3
dude tim thdy trong 6/10 ching va nim trén
chromosome va chi c6 1 chtung dugc xac dinh
mang dong thdi ca 3 gen sull, sul2 va sul3. Bén
canh d6, 3 gen khang tetracycline bao gém gen
tet(34), tet(d), tet(M) cting duge xac dinh. Trong
d6, gen khang tet(34) 1a phd bién nhat c6 mit &
10/10 ching va la gen khang dugde x4c dinh ndm
trén chromosome cta vi khuén. Gen gnrS1 1a gen
khang nhém khang sinh quinolone cting dugc tim
thay trong 2 chuing E. coli phan lap tit mAu phan
lon va 3 chiing phan 1ap tit ngudi chan nudi. Cac
gen khang nhém marcolide bao gém mef(B),
Inu(F) cting dugc tim thay trong 3 chiing phan lap
tl Ign va 3 ching phan 1ap ti ngudsi chian nudi cua
cac ho chin nudi khac nhau. Trong d6 gen mef(B)
12 gen dugc tim thay phd bién (6/10 ching). Gen
khang trimethoprim ¢6 méit trong 7/10 chung, bao
gbm dfrA17, dfrA12, dfrAl4, dfrA15, dfrA5 va phd
bién nhat 14 gen dfrA12 (4/10 chung) va dfrA17
(2/10 chiing). Tiép dén 1a ba gen khang phenicol
cling dudc tim thdy trong cac ching E. coli trong
nghién ctiu nay bao gém catB4, floR va cmlAl,
trong d6 gen catB4 va floR 1a phd bién nhat va cé
mait trong 10/10 va 9/10 ching E. coli. Nghién ctiu
xac dinh dugce 11 loai gen nhém aminoglycosides
dude tim thay trong 9/10 ching E. coli, bao gom
aac(3)-I1a, aac(8)-1Id, aac(3)-VIa, aadAl, aadA2,
aadAb, aph(3)-1a, aph(3)-Ic, strA, strB.

1473



Dac diém cac gen khang colistin va mot s khang sinh quan trong cla vi khuan Escherichia coli phan lap tir chat thai cla lon va ngwoi chdn nuéi tai Séc Son, Ha Noi

Bang 3. K&t qua nghién xac dinh gen khang colistin va mét s6 khang sinh ctia vi khuan E. coli phan lap tir Ign va ngudi chan nuéi

Ky hiéu

Khang colistin

ho Nguo Ky — Genkhang  Gen khang Genkhang  Genkhang Gen khang Gen khang Genkhang  Gen khang
chan 99 hiéu chang  Kiéu Kiéu gen B-lactamase  Sulfonamide Tetracycline quinolone phenicol aminoglycosides trimethoprim  macrolide
nuobi hinh
15 Lon PCE 151 COL+ mcr-1 blarem.1s sul2, sul3 tet(34), tet(A), QnrS1 catB4, aadA1, aadA2 dfrA12 mef(B),
tet(M) cmiA1, floR Inu(F)
15 Nguwoi HCE 15.1 COL+ mer-1; blarem.1s, Sul2 tet(A), tet(34)  QnrS1 floR, catB4  aadA1, strA, strB drfA14
mcr-3 b/aTEM_me
20 Lon PCE 20.1  COL+ mecr-1, blaten-1s, sul2, sul3 tet(34), tet(A), catB4, aac(3)-1ld, aadA1,aadA2, dfrA12, dfrA15 mef(B),
mcr-3 blarem.10s, tet(M) cmlA1, floR  aph(3)-la, strA, strB Inu(F)
blarem-106
20 Nguwoi HCE 20.1 COL+ mcr-1 blarem.1s sul2 tet(A) QnrS1 catB4, floR, aac(3)-Via, aadA1, strA, dfrA17
strB
25 Lon PCE 25.1 COL+ mecr-1 blarem.1s sul2 tet(34), tet(A), catB4
tet(M)
25 Nguwoi HCE 25.1 COL+ mer-1 blarem.1s, sul3 tet(34) catB4 aac(3)-lid, aadA1, drfA14 mef(B),
blarewm-106 Inu(F)
31 Lon PCE 31.1  COL+ mecr-1, blaten-106, sul2, sul3 tet(34), tet(A) catB4, floR  aadA1, aadA2, aph(3')-Ic, mef(B)
mcr-3 blarem-1a StrA, strB
31 Ngu&i HCE 31.1 COL+ mcr-1 blatem-1s, Sul2, sul3 tet(A), tet(M), floR, catB4, aadA1, aadA2 dfrA12 mef(B)
blarem-10s tet(34) cmlA1
35 Lon PCE 351 COL+ mcr-1, blare.-1s, sul2 tet(34), tet(B)  QnrS1 catB4, floR  aac(3)-lid, aadA1, aadA5
mcr-3 b/aTEM.me
35 Ngu&i HCE 35.1 COL+ mcr-1 blacrx-m-64 sul1, Sul2, sul3 tet(A); tet(34) floR, catB4, aadA5, aadA1, aadA2, dfrA5, dfrA12, mef(B)
blarem-1a, cmlA1 aac(3)-lid, aac(3)-lva, dfrA17
blatem-104 aph(3')-Ic, aph(3')-1a, strA,

strB
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Su c6 mit ciia mot lugng 16n cac gen khang
khéang sinh trong cic chung E. coli phan lap tu
lgn va ngudi chin nudi cho thay méi nguy anh
hudng dén stic khoé vat nudi va con ngusi do
nhiém E. coli da khang va mang dong thoi
nhiéu gen khang khang sinh. Diac biét 1a cac
ching mang dong thoi cac gen khang p-lactams
(cephalosporin) hoéc/va gen khang colistin. DPay
la 2 nhém khang sinh ndm trong danh sach cac
loai khang sinh rat quan trong va dic biét quan
trong trong diéu tri bénh cho vat nudi va con
ngudi cling dudc tac gia Hounmanou & cs.
(2021) phat hién trén lgn. Su hién dién cua cac
gen khang p-lactam nay con dugec xac dinh trong
cac nghién ctiu khéac trong cac chung E. coli
phan lap ti thit bo, ga va ca ¢ Viét Nam (Ueda
& cs., 2015; Nguyen & cs., 2016; Hinenoya &

——
=
Lo
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cs., 2018). Cac gen khang khang sinh duge phat
hién trong nghién cttu nay tuong tu véi nghién
ctiu cua tac gia Truong Thi Quy Duong va cs.
(2021) ti cic ching E. coli phan 1ap tit chat thai
lon tai Bac Ninh ciing cho thay su hién dién cta
cic gen khang véi nhiéu nhém khéang sinh khac
nhau, bao géom gen khang nhém p-lactams
(blacrxgs, blacrxmsss  blacrxomas  blacrsaer
blacrx 15 va blagga_10), colistin (mer-1 va mer-3),
trimethoprime (dfrAl, dfrA12, dfrAl4, dfrAlb5,
dfrA16, dfrAl17 va dfrA27) va gen khang vdéi
nhém sulfornamide (sull, sul2, sul3).

Phan tich phat sinh loai cta cac chung
E. coli phan 1ap dudc ti lon va ngudi chin nudi
dude xay dung dua theo trinh tu b gen va két
qua phan tich vé sy c6 mit cua cac gen khang
khang sinh khac nhau (Hinh 2).
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Ghi chi: (a): Ban dé phan tich phat sinh loai ciia cac chung E. coli phan lap tir Ion va ngudi chidn nudi; (b):
Thang mau thé hién ngudn goc céc chiing E. coli phan Iap tit nguoi chan nuéi (cdc 6 vuéng mau dé) va lon (céc 6

mau xanh duong); Céc 6 vuéng mau cam, ndu, xanh l4, tim, hong biéu thi ma s hé chén nuéi tuong ting voi céc

chiing E. coli phan lap dugec. (c) Bdn dé biéu thi su ¢6 (6 vuéng mau den) hodc khéng cé (6 vudng mau xdm) gen

khang nhom f-lactam va colistin.

Hinh 2. Phan tich phat sinh loai ti trinh tu b6 gen
cua cac chung E. coli phan 1ap & 1gn va ngudi chan nudi
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Két qua phan tich phat sinh loai (Hinh 2)
cho thay 10 chung E. coli khang colistin phin
lap ti Ign va ngudi chidn nudi phan bd thanh 9
nhanh khéic nhau va khéng cé cac chiing phan
lap tit Ign va ngudi chin nudi trong cing mot ho
chin nudi lgn thudc cting 1 nhanh. Diéu nay cho
thdy trong nghién ctiu nay, ching téi da khong
tim th&y mo6i lién hé v& mit di truyén gifia cac
chiing E. coli phan lap trén ngudi va lgn cta
cung mot ho chin nudi. Tuy nhién, mot két qua
quan trong cua nghién ctiu nay la da phat hién
dugc 1 chung E. coli (barcode 60 - PCE 20.1)
phan lap ti Ign va 1 ching phan lap tit ngudi
(barcode 67- PCE 31.1) dudc xac dinh thudc
cting 1 nhanh va c6 méi quan hé gan giii vé mat
di truyén mac du thudc 2 hd chin nudi khac
nhau (Hinh 2). Cac chung E. coli ndy mang
nhiéu gen khang khang sinh khac nhau va phan
b6 phé bién trén plasmid (31 gen khang thuéc)
va dudc phan lap ti cdc miu trong cung 1
huyén, cho thdy nguy cé truyén lay vi khuén
khang thuéc va cac gen khang thudc. Két qua
nghién cttu phan anh nguy co lay lan gen khang
va thém bang ching vé su luu hanh gen khang
khang sinh thudéc nhém quan trong (colistin,
nhém cephalosporin) gitia nguci chin nudi va
lgn. Nghién ctu cia ching tdi cling tuong déng
v6i két qua nghién ciiu cla tac gia Kawahara &
cs. (2029) vé nguy c6 E. coli khang c6 thé 1ay lan
gitta ngudi va vat nudi. Cac chung vi khuén
khang khang sinh nay c6 thé 14 nguyén nhén
gdy ra cdc bénh nhiém trung co héi gay kho
kh#n cho cong tac phong va tri bénh cho ngudi
va vat nubdi. Mot trong nhiing nguyén nhan
chinh cta su gia tang vi khudn khang thudc la
do viéc st dung khang sinh cho vat nuéi va cho
ngudi chua duge kiém soat chiat ché. Viée tang
cudng vé sinh moi truong, an toan sinh hoc
trong chin nudi, va quan tdm dén phic lgi dong
vat nham t6i giam st dung khang sinh 1a rat
quan trong.

4. KET LUAN

Nghién ctitu da xac dinh mtc d6 khang
colistin ctia vi khuéin E. coli phan lap tit chét
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thai lgn va ngudi chin nudi tai 50 hd chén nudi
nhd 1é tai Séc Son, Ha Noi v6i mtic @0 khang
phé bién ¢ 4-16 pg/ml. Tuy nhién, ¢ lgn da phat
hién mot chtiing c6 gia tri MIC 6 mtc d6 cao 1a
32 pg/ml. Nghién cGu cling da phat hién sy
tuong déng gen khang khang sinh cta vi khuén
E. coli phan lap ti ngudi va vat nudi; su phd
bién cua gen khang colistin (mer-1 va/ho#c
mer-3) va su da dang gen khang thude (38 kiéu
gen) khang véi 8 nhém khang sinh khac, bao gbm
nhém p-lactamase sulfonamide, tetracycline,
quinolone, phenicol, aminoglycosides,
trimethoprim va macrolide. Cac gen khang
thuéc ndm phd bién trén plamid cta E. coli cho
thay nguy co 1lay truyén gen khang (truyén doc
va truyén ngang) cua vi khudn khéang thudc.
Qua két qua nghién ctiu cho thay, cAn giam sat
chat ché viéc st dung khang sinh (dic biét la
colistin) trong chéin nudi lgn va trong nhén y,
tuan thu cac quy dinh vé st dung khang sinh
cho vat nudi va cho ngudi. Tang cuong cac bién
phap nham giam sat chiat ché st dung khang
sinh dam bao stic khde cong dong la cac hoat
dong cap thiét hién nay.
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