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Nghién cttu xac dinh gen déc luc va gen khang thudc
cta vi khuan Escherichia coli va Salmonella déng nhiém
& ga va lon cé triéu chiing tiéu chay tai mét sé dia phuong

Pang Thi Thanh Son’, Vi Thi Kim Hué', Truong Thi Huong Giang', Hoang Minh Biic® va Pham Viét Hung'
B mOn Thu y cdng déng va Ky sinh trung - Vién Chan nudi va Tha y Viét Nam
’Hoc vién Nong nghiép Viét Nam

TOM TAT

ghién ctru dugc thyc hién nam 2025 nhim x4c dinh sy luu hanh cua vi khuin

Escherichia coli va Salmonella mang gen doc luc va gen khang thude ¢ ga, lon bi
tiéu chay tai Hung Yén (Thai Binh cii) va Ha Noi. Tong s xac dinh dugc 262 ho co ga
lon bi tiéu chay. Trong d6 4 hd chan nudi co6 ga va’hodc lon déng nhiém 2 loai vi khuan
va da thu thap dugc 33 chung vi khuéan (12 ching Salmonella va 21 chung E. coli) mang
nhiéu gen doc lyc. Trong do, cac chung Salmonella mang gen doc lyc dién hinh cho loai
nhu invA, stn, sopB va sipB. Cac ching E. coli phan lap tir ga mang t6 hop gen doc luc iss,
iutA, iroN, ompT, hlyF dic trung cho nhom gay bénh trén gia cam (APEC). Céc chung gay
bénh co6 chura cac gen khang quan trong (gen mcr-1, mer-3, blaTEM, blaCTX-M, gnrB, va
anS) Bén canh do, ngudng khang ddi véi colistin ctia vi khuan phan lap dugc tir lon va
ga déu & mic cao (8-16 ug/ml) Hién tugng dong nhiém nay lam ting nguy co tuong tac
hiép dong, thic day sy truyén ngang plasmld khang thudc qua mang sinh hoc va trong do
¢6 nhitng chiing c6 ngudng khang cao c6 thé hinh thanh céc 6 dich 4m tham khoé kiém soat.
Két qua nghién ctru cung cép co so khoa hoc khach quan khing dinh su can thiét trién khai
céc chuong trinh can thiép nham tiéu diét triét dé cac ching vi khuan cudng doc, da khang
dé dam bao higu qua chin nudi va bao vé sirc khoe cong dong.

Tir khéa: Khdng khdng sinh, mam bénh, dong nhiém, vit nudi.

Datvan dé

Hoi chimg tiéu chay & gia suc, gia cam 1a mot
trong nhimg nguyén nhan hang dau gay thiét
hai kinh té nghiém trong cho nganh chin nudi
tai Viét Nam, d@)ng thoi de doa truc tiép dén
an toan thyc pham va suc khoe cong dong
(Nguyén Vin Long, 2024). Hai loai vi khuan
duong rudt phd bién va nguy hiém nhét thude
ho Enterobacteriaceae 1a Escherichia coli va
Salmonella (Nguyén Thi Lan va cs., 2021;
Nguyén Vin Long, 2024). Cac nghién ctru dich
té hoc trudc day thuong tap trung khao sat riéng
1¢ su luu hanh cta tirng mam bénh (Nguyén Thi
Lan va cs., 2021). Tuy nhién, hién twong dong
nhiém dong thoi ca hai vi khuan nay trén vat
nuoi bi tiéu chay dang dién ra phtrc tap, tao ra

nhirng tuong tac sinh hoc hiép dong va lam tram
trong thém tinh trang bénh ly ctia vat chu. Vi dy,
khi ton tai trong dwdng rudt, vi khuan E. coli ¢6
kha nang 1én men manh mé dudng lactose san
sinh céac axit hiru co chudi ngin lam bién d6i
nhe pH ndi moi; tur d6 kich hoat cac con duong
chuyén héa dic hiéu cua Salmonella, thic day
sinh trudng va san sinh khi doc H,S tan pha
16p niém mac rudt. Sy twong tac hiép dong nay
khong chi khu tri trong co thé vét chii ma con
thé hién rd nét qua kha nang hinh thanh mang
sinh hoc (bloﬁlm) hon hop, 1a thanh tri kién c6
bao vé vi khuan trudc cac tac dong cua thude
khang sinh, dong thoi 1a “vung dém” 1y thO’ng
thuc ddy su truyén ngang plasmid khang thudc
(Arthur va cs., 2017; MacKenzie va cs., 2023;
Desai va cs.,2024; Bridier va cs., 2024).
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Mdi nguy 16n nhét trong cac ca dong nhiém
nay 1a sy lan truyén nhanh chéng cua céc
plasmid da khang thudc (Zhang va cs., 2021).
Céc chung Salmonella c6 kha nang nhan céc
plasmid khang thudc truyén tir vi khuan E. coli
thuong tra trong dudng rudt chi trong vong 14
ngay, ngay ca khi khong co ap luc chon loc
cia khang sinh. Cac gen da khang thudc co
tam quan trong dic biét trong ca y té va tha
y bao gom gen khang colistin (mcr), khang
cephalosporin thé hé ba (blaTEM, blaCTX-M)
va khang quinolone (gnr) (Liu va cs., 2019).
Viéc lam dung khang sinh trong chan nudi tai
Viét Nam da tao ap luc chon loc manh mé¢, hinh
thanh cac chiing vi khuan tich lity dong thoi cac
gen doc luc manh va da khang khang sinh (L&
Van Hién, 2021). Khi cac mam bénh nay lot
vao chudi thuc pham, chung tao ra mdi nguy co
ngd doc tap thé nguy hiém va lam mat hiéu luc
diéu tri ctia cac khang sinh ké ca cac khang sinh
quan trong 1 Iya chon cudi cung trong diéu tri
bénh do vi khuan khang thudc & ngudi (Xavier
va cs., 2016). Nghién ctru nay duoc tién hanh
nham phét hién va danh gia dac tinh sinh hoc
phan tir ctia cac ca dong nhidém vi khuan E. coli
va Salmonella mang nhiéu gen doc luc va da
khang khang sinh tai mot s6 ho chin nudi ga va
lon tiéu chay & Ha Noi va Thai Binh. Két qua
nghién ctru cung cp co so dir liéu dich t& hoc
va di truyén hoc phan tir khach quan phuc vu
chuong trinh kiém soat mam bénh va quan ly
khang sinh hiéu qua theo hudng tiép can Mot
strc khoe.

Vat liéu va phuong phap nghién ctu
Vat li€u nghién ciru

Gom 500 mau bénh pham thu thap tir ga va lon
c6 triéu ching ti€u chay.

Pia diém va thoi gian nghién ciru

Pia diém nghién crru: Tai mot s6 xa ngoai thanh
Ha Noi va moét s6 xa thude tinh Hung Yén (Thai
Binh cii).

Thoi gian nghién ciru: T thang 4 dén thang 12
nam 2025.

NoOi dung nghién ciru

Xac dinh sy luu hanh va sy phan bd ca bénh
ga, lon tidu chay dong nhiém vi khuan E. coli
va Salmonella mang gen ddc luc va da khang
khang sinh ¢ Thai Binh va Ha Noi.

So sanh quan thé gen doc va gen khang cua vi
khuan phan lap tir mot so trai ga, lon tai 02 dia
phuong nghién ctru.

Xéc dinh muc do khang colistin cta cac ching
vi khuan mang gen doc luc va da khang véi
nhiéu loai khang sinh.

Phwong phap nghién ciru

Téng cong 500 mau bénh pham thu thap tir ga
va lon c6 triéu chimg tiéu chay duoc 1y tir 262
ho chin nudi quy mo vira va nhd. Cac mau duge
str dung: tim bong ngoay hau hong va hau mén,
mau bénh pham tir cac ca lon va ga mic tiéu
chay/ lon bi sung phu du tai Ha Noi va Hung
Yén (Thai Binh cii).

Quy trinh thu thdp va vdn chuyén mau: Céc
budc thu thip va van chuyén miu bénh pham
duoc thuc hién theo Quy chuan k¥ thuat Qudc
gia QCVN 01-83:2011/BNNPTNT (B6 Nong
nghiép va PTNT, 2011).

Phirong phdp phdn lgp va dinh danh vi khudn:
Quy trinh phan lap vi khudn E. coli dugc tién
hanh theo tiéu chuan qubc gia TCVN 8400-
16:2011 (B9 Khoa hoc va Céng ngh¢, 2011).
Quy trinh phan 14p vi khuan Salmonella duoc
thuc hién theo tiéu chuin qubc gia TCVN
8400-12:2011 va TCVN 8400-19:2011 (Cuc
Thi y, 2011). Cac khuan lac nghi ngd cia ca
hai loai dugc kiém tra cac dic tinh sinh hoa
dic trung bao gdm kha ning 1én men cac
loai duong, kiém tra phan ung sinh indol,
kha nang di dong, phan ing Methyl Red va
Voges-Proskauer (MR-VP), phan tng citrate,
phan huy urea, lysine va hoat tinh enzyme
B-galactosidase. Cac chung sau khi dinh danh
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chinh xac dugc luu gilr trong canh thang Brain
Heart Infusion (BHI) b6 sung glycerin 15% va
bdo quan & nhiét do -30°C.

Tach chiét DNA: Ky thuét sdc nhiét (boiling)
dugc 4p dung dé tach chiét DNA hé gene vi
khudn. Khuén lac tir moi truong thach dia dugc
hoa trong nudc cat vo tring, dun soi & 100°C
trong 10 phut dé pha vd mang té bao giai phong
vat chat di truyén, sau d6 ly tam tdc do cao
13.000 rpm trong 1 phit dé thu dich ndi chira
DNA lam khu6n cho phan img PCR.

Khdng dinh ching bang kj thudt PCR: Céc
chung vi khuén dinh danh sinh héa dugc tai
khang dinh bing sinh hoc phan tr. Déi voi
E. coli: St dung cip mdi dic hiéu khuéch
dai gen cAu tric ndi bao adk (kich thudc
583 bp) theo quy trinh tdi wru hoa do to chirc
UKRI UK chuyén giao bao gom: Adk F
(5-ATTCTGCTTGGCGCTCCGGG-3’) va Adk
R (5’-CCGTCAACTTTCGCGTATTT-3).
D6 voi  Salmonella: St dung cip mdi
dac hi¢u phat hién gen xam nhap cbt
161 invA (kich thuéc 429 bp): STIl
(5’-AGCCAACCATTGCTAAATTGGCGCA-3’) va
ST15(5’-GGTAGAAATTCCCAGCGGGTACTG-3").

Xac dinh tinh man cam khdng sinh: St dung
phuong phéap khoanh gidy khang sinh khuéch tan
trén dia thach cua Kirby-Bauer ddi véi 19 loai
khang sinh thudc 8 nhom, bao gém: Penicillin
(ampicillin 10 pg); Cephalosporin (ceftriaxone
30 pg, cefotaxime 30 pg, ceftazidime 30 pg,
cefepime 30 pg); Carbapenem (meropenem
10 pg, imipenem 10 pg); Aminoglycoside
(streptomycin 10 pg, gentamicin 10 pg);
Quinolone (ciprofloxacin 5Sug, nofloxacin 10
ug, enrofloxacin 5 pg); sulfonamides 300 pg;
Tetracycline (tetracycline 30 pg, doxycycline
30 pg); Phenicol (chloramphenicol 30 pg,
florfenicol 30 pg); amoxicillin/clavulanic acid
20/10 pg; Sulfamethoxazole/trimethoprim 25
ug. Chung E. coli ATCC 25922 dugc su dung
lam chung dbi chimg. Poc va dién giai két qua
theo hudng dan ciia CLSI (2023).
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Xac dinh mire do khéang colistin bang phwong
phép pha lodng trong dia 96 giéng (MIC):
Chuan bj dung dich khang sinh colistin gdc (c6
ndng d6 1.280 pg/ml) bang cach hoa tan hoan
toan 12,8 mg colistin salt power (Sigma) trong
10 ml nudce cat tiét tring. Chuan bj diy nong do
khang sinh colistin (ug/ml) thir nghiém lan luot
1a: 32; 16; 8; 4; 2: 1; 0.5; 0.25; 0.125. Chuén bj
hdn dich vi khuin twong duong voi do duc cua
dng McFarland 0.5 (108 CFU/ml), sau d6 pha
loang véi ty 1€ 1:100 trong moi truong MHB
dé thu hon dich lam viéc nong do 10° CFU/ml.
Dung pipette hat 50ul hdn dich vao cac giéng,
nudi cdy ¢ 35 + 2°C trong 18 - 20h. Poc két qua
1a gia tri MIC tai giéng c6 ndng d6 thip nhét
khong quan sat vi khuan phét trién. Cac chung
c6 gia tri MIC véi colistin > 4 pg/ml s€ dugc
goi 1a ching mang kiéu hinh khang colistin
(CLSI, 2023).

Xac dinh gen doc luc va gen khang khdang
sinh bang PCR va Multiplex PCR: K§¥ thuat
multiplex PCR dugc t6i wu hoa dé phat hién
ddng thoi cac to hop gen doc luc va khang
thubc. Doi voi Salmonella: Phat hién cic
gen doc luc invA (SPI1); sipB, sopB (SP12);
stn; va gen doc luc plasmid spvC. Déi véi
E. coli tur ga tiéu chdy (nhém APEC): Phat
hién cidc gen ma hoa khang nguyén bam
dinh, doc td va hé théng thu nhan sit bao
gom iss, iutA, iroN, ompT, hlyF. Dbi voi E.
coli tir lon con tiéu chay/sung phu dau: Khao
sat gen bam dinh 16ng rung F4, F18 va cac
gen doc t6 rudt STa, STb, LT, Stx2e. Ddi voi
cac gen khang khang sinh: Tién hanh phan
tmg khuéch dai cic gen khang tetracycline
(tetA, tetB, tetC), sulfonamides (sull, sul2),
chloramphenicol (cat, cmlA), khang colistin
(mcr-1 dén mer-5), khang cephalosporin
thé hé méi (blaTEM, blaCTX-M), khang
carbapenem (blaNDM, blaKPC) va khéang
quinolone (gnrAd, gnrB va gnrS). Trinh tu
moi, phan tng PCR/multiplex PCR nhu
Bang 1 duéi day:
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Bang 1. Danh muc cadc bé mai cho phan ting PCR va diéu kién vé Chu trinh nhiét cia cadc phan tng PCR

duoc stt dung trong nghién ctru

Déi tugng Gen muc tiéu Primer Kich t(l:::;‘c gen Chu trinh nhiét
or CAACTGAATCACTTGACTCTT 158
a
TTAATAACATCCAGCACAGG
st TGCCTATGCATCTACACAAT 3
CTCCAGCAGTACCATCTCTA 94°C: 10p, 30 vong (94°C: 30s,
GGCGTTACTATCCTCTCTAT 55°C: 455, 72°C: 90s), 72°C: 10p
E. coli gay L 272
3 a TGGTCTCGGTCAGATATGT
bénh trén
| GTTGGTACAGGTCTTAATGG
on K88=F4 499
GAATCTGTCCGAGAATATCA
F1s GTGAAAAGACTAGTGTTTATTTC 510
CTTGTAAGTAACCGCGTAAGC 94°C: 5p, 30 vong (94°C: 60s,
CCTTAACTAAAAGGAATATA 55°C: 60s, 72°C: 60s), 72°C: 7p
VT2e=Stx2e 230
CTGGTGGTGTATGATTAATA
) CAGCAACCCGAACCACTTGATG 393
1SS
AGCATTGCCAGAGCGGCAGAA
) GGCTGGACATCATGGGAACTGG
iutA 302
CGTCGGGAACGGGTAGAATCG
E. coli géy iroN AATCCGGCAAAGAGACGAACCGCCT 553 95°C: '|2p, 25 vbng (94°C: 305,
bénh trén ga GTTCGGGCAACCCCTGCTTTGACTTT 63°C: 30s, 68°C: 3p), 72°C: 10p
TCATCCCGGAAGCCTCCCTCACTACTAT
ompT 496
TAGCGTTTGCTGCACTGGCTTCTGATAC
vE GGCCACAGTCGTTTAGGGTGCTTACC 450
Y GGCGGTTTAGGCATTCCGATACTCAG
- GTGAAATTATCGCCACGTTCGGGCAA S84 94°C: 5p, 35 vong (94°C: 30s,
nv;
TCATCGCACCGTCAAAGGAACC 55°C: 60s, 72°C: 30s), 72°C: 5p
c ACTCCTTGCACAACCAAATGCGGA 1 94°C: 5p, 35 vong (94°C: 30s,
S V 0, L] 0,
P TGTCTTCTGCATTTCGCCACCATCA 53°C: 60s, 72°C: 30s), 72°C: 5p
Salmonella TTGTGTCGCTATCACTGGCAACC
g éy bénh stn 617
: ATTCGTAACCCGCTCTCGTCC
- GGACGCCGCCCGGGAAAAACTCTC 875 94°C: 5p, 35 vong (94°C: 60s,
S|
P ACACTCCCGTCGCCGCCTTCACAA 62°C: 60s, 72°C: 60s), 72°C: 10p
CGGACCGGCCAGCAACAAAACAAGAAGAAG
sopB 220

TAGTGATGCCCGTTATGCGTGAGTGTATT

Xir 1y s6 ligu

Phuong phap phan tich s6 liéu bang Excel 2016.

Két qua va thao luan

Ty 18 lIwvu hanh va sy phan bd ca bénh dong
nhiém vi khuén c6 dc lwc manh va da
khang khang sinh

Két qua khao sat trén 262 ho chin nudi tai Ha
Noi va Hung Yén (Thai Binh cil) da phat hién
O 4 hd/trai c6 vat nudi bi ti€u chay dong nhiém
ca hai loai vi khuén E. coli va Salmonella mang
nhiéu gen doc lyc manh va da khang khang
sinh. Trong d6, c6 3 hd chdn nudi tai cac xa
thuoc Ha Noi va 1 hd chan nudi tai Thai Binh.

Cu thé hon, vi khuin Salmonella dugc phat
hién trén ca ca bénh ga va lon ti€u chay va vi
khuén E. coli mang céc gen doc luc dac trung
phéi hop tinh ning da khing khang sinh chi
phat hién thay trén cac mau bénh pham thu thap
tir ga bénh.

Tu 4 ho chan nudi co6 ca bénh déng nhiém,
nhém nghién ctru da phan lap duoc tong cong
33 chung vi khuan cuong doc, bao gom 12
chung Salmonella (7 chung tir lon duoc ky hiéu
la SL, 5 chung tir ga ky hi¢u SG) va 21 chung
E. coli tir ga (ky hiéu EG). Két qua t6 hop céc
kiéu gen doc luc va khang thudc dugc tong hop
chi tiét tai Bang 2.
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Bang 2. Téng hop t6 hop kiéu gen déc luc va gen khang khang sinh cta vi khuan E. coli va Salmonella

phan lap duoc
. Ny 2 T6 hgp gene "
o ID ho L‘::g‘;:ﬂ:‘“a)“ ID chiing doclye 1O "‘(’s"agcf":; ) M hinh khang
P 9 9 (s6 ching) 9 9
SL328 invA, sopB, sipB (1) - Aminoglycoside
Penicillin, Cephalosporin,
SL331 tetA, sul2 (1) Tetracycline, Aminoglycoside,
Phenicol, Sulfonamides
Penicillin, Cephalosporin,
SL333 blaCTji,lltZe t(';\) qnr, Tetracycline, Aminoglycoside,
Salmonella(5) —jnyA, stn, sopB, Phenicol, Sulfonamides
sipB (4, icilli i
pB (4) bIGTEM, blaCTX, Penlallm‘, Cepha!osporln, .
SL336 tetA, sul2, mer (1) Tetracycline, Aminoglycoside,
HN.CM.24L T Phenicol, Sulfonamides
Penicillin, Cephalosporin,
SL337 blaCTX, tetA, sul2 (1) Tetracycline, Aminoglycoside,
Phenicol, Sulfonamides
Penicillin, Cephalosporin,
EG1252 iutA, hlyF, ompT blaCTX, tetA (1) Tetragycllne, .Amlnoglyc05|de,
. (1) Phenicol, Quinolone,
E. coli(2) Sulfonamides
iutA, hlyF, iroN, Tetracycline, Aminoglycoside,
EG1253 iss, ompT (1) tetA, sul2, mert (1) Phenicol, Sulfonamides
invA, stn, sopB, - .
Ha Noi Salmonella (2) SL338 5ipB (2) blaTEM, sul2 (2) Penicillin, Phenicol
Penicillin, Cephalosporin,
. blaCTX, tetA, qnrS,  Tetracycline, Aminoglycoside,
EG1260 iutA (1) sul2, mer1 (1) Phenicol, Quinolone,
HN.CMLS5L Sulfonamides
T E. coli 4) Penicillin, Cephalosporin,
- coll EG1263. EG1269 iutA, hlyF, iroN, blaTEM, blaCTX, Tetracycline, Aminoglycoside,
! iss, ompT (2) tetA, gnrB, mcr1(2) Phenicol, Sulfonamides,
Polymyxin
. blaTEM, tetA, qnrs, - . .
EG1272 iss,ompT (1) sul2, merl (1) Penicillin, Tetracycline, Phenicol
Penicillin, Cephalosporin,
invA, stn, sopB, blaCTX, tetA, gnrS,  Tetracycline, Aminoglycoside,
salmonella (2) 56264,5G267 sipB (2) mcr1 (2) Phenicol, Sulfonamides,
Polymyxin
HN.DA.06.G EGT1164,EGT167,  1a hiyEiroN,  blaTEM, tetA, cmia, - cricillin, Tetracycline,
EG1171,EG1173, iss, ompT (5) nrs, merl (5) Aminoglycoside, Phenicol,
E. coli(11) EG1179 » Omp ant> Sulfonamides, Polymyxin
. coli I :
EG1182,EG1185, iut, hlyF iroN,  blaTEM, tetA, gnrB, Pen.|C|II|n,Tetracyclme,.
EG1188,EG1197, iss. ompT (6) mer1 (6) Aminoglycoside, Phenicol,
EG1200, EG1203 » Omp Sulfonamides, Polymyxin
. Penicillin, Cephalosporin,
Salmonella (3) >G137,5G127, va,‘stn, sopb, blaCTX, tetA(3)  Tetracycline, Aminoglycoside,
SG132 sipB (3) .
Phenicol
Penicillin, Cephalosporin,
G881 blaTEM, blaCTX, Tetracycline, Aminoglycoside,
tetA, cat, sul2 (1) Phenicol, Quinolone,
Théi Binh  TB.HH.59G iutA (2) Sulfonamides
. Penicillin, Tetracycline,
£ coli(3) EG878 blaTEM, tetA, qnrs, Aminoglycoside, Phenicol,
sul2, mer1 (1) .
Sulfonamides
. . Penicillin, Cephalosporin,
EG887 iutA, hlyF, iroN, blaCTX, tetB, cmiA, Tetracycline, Aminoglycoside
iss, ompT (1) gnrs, sul2 (1) 4 f g !

Phenicol, Sulfonamides

*SL: Salmonella phan lap tu lon;
*SG: Salmonella phan lap tur ga;
*EG: E. coli phan lap tir ga.
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Két qua cho thay ddi voi vi khuan Salmonella
co tinh déng nhat doc luc & ca 4 ho chan nudi
v6i 11/12 chung (91,7%) mang day du t6 hop
4 gen doc luc bt 16i (invA, stn, sopB, sipB),
chung duy nhat con lai chi thiéu gen sipB.
Bén canh d6, d6i voi vi khuan E. coli thé hién
tinh da dang di truyén. DPang chu ¥, tai trai ga
HN.DA.06.G, c6 d&én 90,9% sb ching E. coli
mang to hop day da 5 gen doc luc dic trung
cho nhom APEC, khing dinh tinh chat cudng
doc va nguy co bung phat thé bénh bai huyét
colibacillosis nghiém trong tai trang trai nay.

Cu thé hon, két qua xét nghiém mau thu thap
tai trai ga HN.DA.06G- Ha Noi, c6 2 mau phan
tir 2 con ga riéng biét nhiém ddng thoi ca 2 loai
vi khuan (ga 1: SG264 va EG1173; ga 2: SG
267 va EG1188). Mot két qua dién hinh khac
cua nghién ctru 14 tai trai ga TB.HH.59G- Thai
Binh, phat hién mau phan cia mot con ga md
kham bi nhiém SG137 va EG881 va mau gan
clia con ga ndy phat hién déng nhiém chung
SG132 va EGS7S.

Pbi v6i xu thé tich liy gen khang thudc ndi
bt va dang bao dong nhét 13 sy ton tai dong
thoi cia cac gen khang khang sinh dac biét
quan trong theo khuyén cao ctua T6 chic Thu
y thé giéi (WOAH). Tai trai ga HN.DA.06.G,
toan bd 13 chung phan lap (gom 2 chung
Salmonella SG264, SG267 va 11 chung E.
coli tr EG1164 dén EG1203) déu mang gen
khang colistin thé hé méi mer-1 két hop véi
gen khang cephalosporin thé hé ba (blaTEM
hoac blaCTX-M) va gen khang quinolones
(gnrS hoic gnrB). Két qua xac dinh muc do
khang kiéu hinh dbi véi colistin ciing cho
biét vi khuén E. coli tai trai HN.DA.06.G c6
ngudng khang colistin cao v&i MIC 1a 16 pg/
ml. Xu thé tich lily twong tu ciing dugc phat
hién tai h¢ nuoi lon HN.CM.55L véi 50% sb
chung E. coli cuong doc (2/4 chiing) mang gen
mcr-1 va gié tri MIC colistin 1a 16 pg/ml.

Tai Thai Binh, mac du chi phat hién mot ho
¢6 lon va ga mic tiéu chay dong nhidm E. coli
va Salmonella, cac ching ndy mang nhiéu gen

doc luc va mé hinh khang voi nhiéu khang sinh
quan trong thé hién mirc do rui ro cao trong
cong tac tri bénh tiéu chay & ga va lon khi
nhiém céac ching cudong doc da khang thude.
Két qua khao sat vé thuc trang sir dung khang
sinh tai cac ho nay ciing cho thdy hau hét cac
ho da timg dung colistin (Ampi-colis) dé phong
bénh cho vat nudi, va khong thuc hién giri mau
xét nghi¢m phat hién mam bénh khi co ga, lon
mic tiéu chay.

So sanh dic diém gen ddc va gen khang cia
vi khuin phan lap tir 2 dia phwong

Su so sanh cac chung vi khuén thu thap tai Ha
N&i va Thai Binh mang lai nhiing goc nhin dich
t& hoc phan tir sdu sdc vé ap luc chon loc va tinh
da dang di truyén tai timg dia phuong.

So sanh ddc diém gen doc lyc: Céc chung
Salmonella phan 1ap ¢ ca Ha N§i va Thai Binh
thé hién sy dong nhét tuyét ddi vé doc luc, khi
hau hét cac chung (11/12 ching) déu s¢ hitu
day du to hop 4 gen doc luc cot 161 1a invA,
stn, sopB, sipB. Tuy nhién, ddi véi E. coli, su
khac biét lai thé hi¢n rat rd nét. Tai Ha Noi,
cac chung E. coli phan lap tu trang trai ga
HN.DA.06.G mang t6 hop 5 gen doc luc bai
huyét gia cAm APEC (iss, iutA, iroN, ompT,
hlyF) véi ty 1€ ap dao 1én tdi 90,9% (10/11
chung). Piéu nay ching t6 sy dinh hinh cia
mot dong vo tinh APEC cuong doc o tinh 6n
dinh cao va kha nang gay hai cuc 16n cho dan
gia cAm tai khu vuc nay. Nguoc lai, cac chung
E. coli phan 1ap tai Thai Binh (ho TB.HH.59G)
c6 sy phan tan l6n vé doc luc: chico 1 ching
mang day du 5 gen doc luc, cac ching con lai
mang cac t6 hop it gen hon hodc thim chi mang
gen doc luc xAm nhap invA (vén dic trung cia
Salmonella), goi y vé mot hién tuong chuyén
giao ngang gen doc luc gilra hai loai xay ra tai
moi truong chan nudi Thai Binh.

So sanh ddc diém gen khdng thudc: Su phan
héa 16 rang nhat ndm & xu thé mang gen khang
thudc thé hé mdi. Cac chung vi khuan phan
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lap tai Ha Noi thé hién muc d6 tich lily gen
da khéng khang sinh cuc ky nghiém trong.
Tai day, cac gen khang colistin thé hé méi
mer-1 va mer-3 duge phat hién phd bién trén
ca E. coli va Salmonella & ca ba ho chan nudi
(HN.CM.2L, HN.CM.55L, HN.DA.06.G),
thuong xuyén dong dinh vi véi gen sinh
ESBL (blaTEM, blaCTX-M) va gen khang
quinolone (gnrB, gnrS). Sy tich liy day dac
céc gen dé khang vai cac khang sinh tdi quan
trong nay phan anh ap luc chon loc khang
sinh rat 16n tai cdc ving chin nudi trong diém
bao quanh thu d6 Ha Noi, noi mat d§ chan
nudi cao va viéc sir dung colistin dé phong
bénh dudng rudt ting dién ra pho bién. Trong
khi do, tai Thai Binh (h¢ TB.HH.59G), mac
du cac chung vi khuan van mang cac gen dé
khang cephalosporin thé hé méi (blaCTX-M,
blaTEM) va quinolone (gnrS), nhung tuyét

nhién khong phét hién thay sy hién dién cia
cac gen khang colistin dong mer. Xu thé khang
thuéc ¢ Thai Binh tap trung cha yéu vao cac
khang sinh truyén thdng nhu tetracycline
(tetA, tetB), sulfonamides (sul2) va phenicols
(cat, cmlA). Sy khac biét nay 1a chi du cua
viéc it tiép xtic voi colistin trong mdi trudng
chin nudi, cu thé 1a qua ngué)n thirc an, nudc
udng cho vat nudi. Pé 1y giai cho viéc nay,
6 thé dén tir viée thuc thi cac quy dinh kiém
soat sir dung khang sinh, dic biét 1a 1énh cdm
colistin trong thirc an chan nudi, cling nhu sy
khac biét vé quy mo va murc do tiép can cong
ngh¢ chdn nudi an toan sinh hoc gitra hai tinh
(Liva cs., 2022).

Ket qua xac dinh mirc d§¢ khang colistin ctia
cac chiing vi khuan

Két qua duoc trinh bay tai Bang 3.

Bang 3. Phan bé ngudng gia tri MIC ctia cac chiing vi khuan

Gia tri MIC Colistin  S& lugng chiing

(ug/mL) (n) ID Chiing
0.5 5 EG 1252, EG1260, EG881, EG1272, EG887
6 SL328,SL331,SL333,SL338,EG1253,SG127
2 5 SL336,SL337,5G137,SG132, EG878
1 EG1164
16 14 EG1263,EG1269, EG1167,EG1171,EG1173,EG11179, EG1182,

EG1185,EG1188, EG1179, EG1200, EG1203, SG264, SG267

Két qua Bang 3 cho thdy c¢6 15 ching trong 2
ho chan nuodi tai Chuong My (01 hd chan nudi
lon) va Bong Anh (01 hd chan nuoi ga) khang
v6i colistin & mirc cao (8-16 pg/ml). Két qua
nghién ctru phan anh tinh hinh st dung khang
sinh cho lgn - tap trung tai Chuong My, va cho
ga - tap trung tai Pong Anh, goi y mic do rui
ro cao ddi véi ga, lon mic cac chung cudng doc
va khang cao véi colistin (khang sinh cubi ciing
trong diéu tri nhiéu bénh & nguoi va vat nuoi).
Két qua nay co thé lién quan t6i hé qua cia
viéc dung colistin cho vat nudi thiéu kiém
soat trong 1 - 2 thap ky qua, din dén vi khuan
tang tinh khang va c6 thé gay thiét hai kinh
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té trong chin nudi do tén kém chi phi chira
bénh. Hon ntra, cac chung khang colistin 1a
céac 6 dich thAm lang, néu khong dugc khoanh
ving dé xur 1y triét dé, s& rat dé 1ay nhiém ra
moi truong va anh huong nghiém trong dén
stc khoe cong dong.

Mt s6 théio ludn

Dong hoc dc;ng nhiém va so sanh dich té hoc
Vo1 cdc nghién cuu tai Viét Nam: Mac du ty 1€
phat hién cac ho dong nhidm vi khuan E. coli
va Salmonella da khang cudng doc tai trang
trai trong nghién ctou nay khong lon (4/262
ho), nhung hién twong dong nhidm nay tao ra
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cic 76 dich am tham” luu citu cac ching vi
khuan c6 doc lyc rit cao, da khang thudc va rat
dé 1ay lan trén dién rong. Khi tién hanh so sanh
két qua nghién ctru nay véi cac khao sat dich
t& hoc mam bénh dudng rudt trén chudi cung
ung thit tuoi tai Viét Nam, sy tuong phan vé
ty 1& nhiém phan anh rd nét su tich liiy va lay
lan mam bénh qua chudi thuc pham (Lé Vin
Hién, 2021). Cu thé, khao st nim 2021 cua
Tudng Qudc Triéu va cong su trén 170 méiu
thit tuoi tai cac cho truyén théng & thanh phé
Budn Ma Thuét ghi nhan ty 1& nhiém E. coli
1én toi 90,59% (trong d6 thit ga chiém 95%
va thit lon chiém 86,70%) (Tuéng Qudc Triéu
va cs., 2021). Dang chu y, ty 1¢ da khang
khang sinh (MDR) cua céac chung E. coli nay
dat t&1 91,56% (96,05% ¢ thit ga va 87,18% &
thit lon), voi hoat chat amoxicillin bi khang &
mirc cao nhét 1a 93,51% (Tudng Qudc Triéu
va cs., 2021). Song song do6, nghién ctru nam
2021 tai thanh phd Ha Noi trén 380 mau thit
tuoi sdng tai cac cho ban 1¢ chi ra ty 1 nhiém
Salmonella spp. 1a 42,37% (50,00% ddi véi
thit lon va 49,62% dbi véi thit ga) (Nguyén
Thi Lan va cs., 2021). Diéu dic biét 1a 100%
cac chung Salmonella phan lap dugc trong
khao sat nay déu mang gen doc luc cot 18i invA
va biéu hién dé khang cao véi cac khang sinh
thong thuong. Su ddi chiéu nay lam noi bat
mot quy luat dich té quan trong: mic du céc ca
ddng nhiém cudng doc da khang chi xuat hién
& ty 18 nho (1,53%) tai cac nong ho, nhung néu
khong kiém soat chit ché vé sinh tha y tai cac
CO SO giét md nho 1¢é va chg thuong mai, mam
bénh nguy hiém sé& lay nhiém chéo dién rong,
day ty 18 6 nhiém thit thuong pham 1én muc bao
dong (Lé Van Hién, 2021). Ngoai ra, dit lidu tir
cac nghién ctru déu dong thuan rang ga ludn la
vat chu chira c6 ty 1& nhiém va da khang khang
sinh cao hon lgn, phi hop v&i xu thé phét hién
cac chung E. coli mang gen da khang va doc
luc APEC chi phat hién ¢ ga trong nghién ctu
nay. Két qua nghién ctru ndi bat cua dé tai vé
phat hién ca bénh dong nhiém vi khuan giy

bénh mang nhiéu gene khang thudc trén cung
mot dbi tuong gia stc, gia cam. Day 1a mot
trong nhitng két qua nghién ctru lan dau mo
ta chi tiét hién twong nay, khong chi dimg ¢
viéc xac dinh trang trai, hoac diém giét md
ma d3 xac dinh chinh xac t6i timg ca thé con
vat, va loai mau nghién ctru. Do dé viéc danh
gi4 tiép theo vé nguy co tai to hop, 1y truyén
gen khang thudc can duoc md rong trong cac
nghién ctru tiép theo nham gitp theo ddi giam
sat dich t& hoc vé& 1ay nhiém mam bénh chit
ché& hon. Céc bang ching khoa hoc quan trong
nay co thé gitp cho nhirng tiép can sau hon vé
khoanh vung, gidm sat an ninh sinh hoc, va xu
ly diém nong vé vi khuan khang thudc trong
chan nudi.

Lan truyén ngang trong cung mot trang trai
(Intra-farm HGT): Tai mdt trang trai, su déng
nhiém dong thoi E. coli va Salmonella tao ra
mot moi truong 1y tudng cho su trao doi chéo
cac plasmid chira gen khang thudc dién ra rat
nang dong gilra cac chung cung loai va gitra
cac loai khac nhau (Zhang va cs., 2021). Céc
plasmid tiép hop thudc nhom bat tuwong hop
IncHL, va IncX, dong vai tro then chét trong
viéc tich lliy va phat tdn cac gen khang khang
sinh Iya chon cubi cung (Xavier va cs., 2016).
Nghién ctru di truyén hoc phan tir cho thiy, cac
plasmid tiép hop IncHL, 16n (kich thudc xap xi
250 kbp) mang ddng thoi gen khang colistin thé
hé méi mer-1.1 va gen B-lactamase phd rong
blaCTX-M-55 s& hitu kha nang tu chuyén giao
cao (Ngo va cs., 2023). Trong diéu kién thuc
nghiém, cac plasmid nay thuc hién tiép hop
truyén gen khang thudc tir Salmonella sang
E. coli ngay trén bé mait thit ga & nhiét do bao
quan lanh 4°C véi tan sut tiép hop dao dong
rat cao (Kim va cs., 2022). Trong duong rudt
vat nudi, vi khuan Salmonella c6 kha niang nhan
cac plasmid da khang truyén tir vi khuan E. coli
thuong trd chi trong vong 14 ngay ma khong
can ap luc chon lgc cua khang sinh. Sy lan
truyén ngang nay duoc hd tro dic luc boi mang
sinh hoc biofilm hdn hop do hai vi khuan ciing
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thiét 1ap, hoat dong nhu mot "ving dém” bao vé
vi khuan khoi chat sat tring chudng trai va cd
dinh céc té bao & khoang cach gan dé t6i uu hoa
qué trinh tiép hop tiép nhan plasmid (Bridier va
cs., 2024).

Lan truyén gitta cdc trang trai trong cing
mét tinh (Inter-farm HGT): Su lan truyén gen
khang thudc giira cac trang trai trong cting mot
dia ban tinh cha yéu duogc thic day boi sy 1ong
1éo trong cong tac an toan sinh hoc va su van
hanh cta chudi lién két chian nudi (vector sinh
hoc nhu rudi, chudt; ngudn lay co hoc nhu
ngudn nudc chung, phuong tién van chuyén
cam/phéan, dung cu bao ho dung chung). Vé
mat di truyén hoc, céc plasmid IncHI2 ST3
mang gen khang thudc phtc hop két hop
v6i chudi chén 1S26 va transposon Tn6330
(chtra gen mcr-1) cho théy cAu tric bao ton
bén viing trén cac chung vi khuan phan 1ap tir
cac trang trai c6 khoang cach dia ly xa nhau.
Piéu nay chimg minh rang, ngoai sy phat tan
clonal cta cac dong vo tinh khang thudc nguy
hiém (nhu dong dich t& toan cau Salmonella
Typhimurium ST34) (Wong va cs., 2023),
su di dong xuyén trang trai cua cac plasmid
“siéu khang thubc” thong qua giao thuong con
giéng va su di chuyén cua cac vector co hoc
la dong luc chinh duy tri va mo rong 6 chia
khang thubc trong cting mot tinh.

Tdc dong lam sang, kinh té va tiép can Mot
Sitc Khoe (One Health): Su két hop gitra dic
tinh da khang thudc va doc luc cao cua cac
ching phan 1ap dat ra thach thuc cuc ky lon
cho cong tac thu y lam sang. Toan bd cac
chung E. coli phan lap tir ga ddng nhiém déu
mang to hop gen doc luc cuong doc iss, iutA,
iroN, ompT, hlyF quyét dinh doc luc ctia nhom
APEC, gitip vi khuan vo hiéu hoa hé thong
bod thé cua vat chu dé sdng sot trong mau,
thu nhan sit hiéu ning cao va pha huy té bao
bang doc t& hemolysin (Subedi vd cs., 2020).
Su hién dién cua cac ching APEC cuong doc
nay gay ra thé bénh bai huyét colibacillosis thé
nang, viém mang bao tim va viém tai khi voi

Tap chi Khoa hoc Chan nudi va Thiy - S6 1 (6/2026): 68- 78

ty 1& tr vong rat cao O gia cam, gay kiét qué
kinh té cho cac hd chin nudi. Dudi goc do Mot
Strc Khoe, colistin va cephalosporin thé hé ba
1a nhitng khang sinh t6i quan trong, dugc T6
chtrc Y té Thé giéi (WHO) xép vao nhom lya
chon cudi cung dé diéu tri cac ca nhiém trung
da khang de doa tinh mang & nguoi (Xavier
va cs., 2016). Su xuét hién cta céc chung vi
khuan mang dong thoi gen mcr-1, mer-3 va
blaCTX-M tai cac trang trai chan nu6i ga, lon
& Ha Noi va Thai Binh cho thdy nguy co lay
truyén cac chung siéu khang thudc nay sang
nguoi qua viée tiép xuc truc tiép hodc tiéu thu
thuc pham 6 nhiém 1a cyc ky hién hiru (Xavier
va cs., 2016). Do d6, viéc thiét 1ap mot hé
thong giam sat lién nganh, kiém soat chit ché
viéc ban va st dung khang sinh trong thua vy,
ddng thoi cai thién quy trinh vé sinh giét md 1a
nhitng nhiém vu cip bach dé bao vé sirc khoe
cong dong.

Két luan va dé nghi

Két luan

Nghién ctru da phat hién sy dong nhiém vi
khuan E. coli va Salmonella mang nhiéu gen
ddc lyc manh va da khang khang sinh tai cac
ho chan nu6i ga, lon tiéu chay & Ha Noi va
Thai Binh. Hién tuong dong nhiém nay co
thé lam bung phat cac twong tac sinh hoc hiép
déng pha huy niém mac rudt, thiic déy su hinh
thanh mang sinh hoc hén hop tao moi trudng
thuan loi cho su truyén ngang cac plasmid da
khang thudc.

Céc ching phan 1ap mang gen doc luc cuong
doc (t6 hop gen APEC cua vi khuan E. coli phan
1ap & ga va gen xam nhap invA4 cua Salmonella)
dong thoi mang cic gen khang cac khang sinh
quan trong theo khuyén céo cta T6 chirc Thiy
Thé giéi (WOAH), bao gdm gen khang colistin
(mcr-1), gen ESBL (blaTEM, blaCTX-M) va
gen khang quinolones (gnrB, gnrS), cd nguy co
lan truyén trén pham vi rong.
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Pé nghi

Can tiép tuc mo rong pham vi va tan suat giam
sat cac ca bénh déng nhiém tai cac tinh thanh
trong diém chan nudi trén ca nuéc nhim xac
dinh cac diém nong vé mam bénh da khang véi
nhiéu loai khang sinh quan trong, tir d6 xay
dung ban dd dich t& hoc gen khang thube cua vi
khuan gy bénh & pham vi qudc gia.

Tang cuong chdn nudi an toan sinh hoc va lién
két gitra ho chian nudi va phong xét nghiém, kiém
soat nghiém ngat viéc ké don va su dung khang
sinh trong tht y; dac biét viéc dung colistin va
cephalosporin thé hé méi can dugc cin clr vao
két qua xét nghiém vi khudn va khang sinh do.

Trién khai cac nghién ciru da nganh theo huéng
tiép can Mot Stc Khoe dé co di sb lidu phan
tich méi lién quan di truyén va theo ddi dudng
truyén lay cuia cac chung da khang giira dong
vat, moi trudng va con nguoi.
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ABSTRACT

Determine the virulence and drug resistance genes of co-infection Escherichia coli and
Salmonella in chickens and pigs with diarrhea symptoms in some local areas

Aftudy in 2025 aimed to identify reservoir of Escherichia coli and Salmonella bacteria carrying virulence and
esistance genes in diarrheal chickens and pigs in Thai Binh and Hanoi. A total of 262 farms with diarrheal
chickens and pigs were identified. Of these, 4 farms were identified containing chickens and/or pigs co-infected with
both bacteria, and 33 bacterial strains (12 Salmonella strains and 21 E. coli strains) carrying multiple virulence genes
were collected. Among these, Salmonella strains carried species-specific virulence genes such as invA4, stn, sopB,
and sipB. E. coli strains isolated from chickens carried virulence gene combinations iss, iutd, iroN, ompT, and hlyF
characteristic of the avian pathogenic group (APEC). Pathogenic strains contained important resistance genes (mcr-1,
mcr-3, blaTEM, blaCTX-M, gnrB, and gnrS). Furthermore, the resistance threshold to colistin in bacteria isolated from
pigs and chickens was high (8-16 pg/ml). This co-infection increases the risk of synergistic interactions, promoting the
horizontal transmission of drug-resistant plasmids across biofilms, and some strains with high resistance thresholds
may form silent outbreaks that are difficult to control. The research results provide scientific evidence to affirm the
necessity of implementing intervention programs to thoroughly eradicate virulent, multidrug-resistant bacterial strains
to ensure effective livestock production and protect public health.
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