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TOM TAT
Nghién ciru nay dat ra muc tiéu la phan tich dic diém khang khang sinh (KKS) cua Escherichia
coli (E. coli) phan lap tir thit heo ban & cac cho truyén thong trén dia ban thanh phd Hué. Téng sé 180
ching E. coli dugc phan Iap tir 60 mau thit heo Iy tir 4 chg gom An Cuu, Bén Ngu, Dong Ba va Tay
Loc. Phuong phap khuéch tan trén thach va phuong phap PCR lan luot duoc sir dung dé phan tich muc
d6 KKS va gen KKS cua E. coli. Két qua cho thay ty 1¢ cao cac chung khang vai ampicillin (70,0%),
chloramphenicol (52,8%). Su khac nhau vé ty l¢ khang véi ampicillin, streptomycin, va
sulfamethoxazole/trimethoprim gitra cac cho cling dugc phat hién (p < 0,05). Cé 75,6% chung khang it
nhat hai loai khang sinh va 2,2% chung khang dén 7 loai khéng sinh. Cac t6 hop da khang phé bién nhét
dugc phét hién 128 AMP-STR-CHL va AMP-TET-CHL (13/180, 7,2%); AMP-STR-TET-CHL (6/180,
3,3%); va dic biét c6 8 chung (4,4%) cung khang 6 loai khang sinh gom AMP-GEN-STR-TET-SXT-
CHL. Cac gen KKS duoc phat hién voi ty 1¢ khac nhau tir 23,3% vai dfrAl dén 36,7% véi blaCMY-2.
Mbi twong quan gitra tinh khang lai mot cap khang sinh hay tuong quan giita kiéu gen va kiéu hinh
khang thudc khéang sinh ¢ E. coli ciing duoc phat hién. Tir két qua nghién ctu nay cho thay, mic do
phd bién cua E. coli khang thudc phan 1ap tir thit heo 14 rat dang bao dong. Vi vay, can cd cac nghién
ctru dé danh gia duogc ngudn lay nhiém E. coli khang thudc trong thit heo bén tai cac cho truyén thong
dé c6 cac bién phap ngan chan kip thoi va hiéu qua.
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ABSTRACT

This study aimed to investigate the antibiotic resistance (AMR) characteristics of E. coli isolated

from retail pork sold in some traditional markets in Hue City. A total of 180 E. coli strains were isolated

from 60 pork samples collected from four markets (An Cuu, Ben Ngu, Dong Ba and Tay Loc). The

AMR and antimicrobial resistance gens (ARGS) of E. coli strains were analyzed by used disk diffusion

and PCR methods, respectively. The results showed a high rate of strains resistant to ampicillin (70.0%)

and chloramphenicol (52.8%). A significant difference in frequency of E. coli strians resistant to

ampicillin, streptomycin, and sulfamethoxazole/trimethoprim among markets were observed (P < 0.05).

A total 136 out of 180 (75.6%) strains were resistant to at least two antimicrobial agents, while 2.2%

were resistance to seven antimicrobial agents. The most common multidrug-resistant combinations

detected were AMP-STR-CHL and AMP-TET-CHL (13/180, 7.2%); AMP-STR-TET-CHL (6/180,

3.3%); and notably, 8 strains (4.4%) were resistant to six antimicrobial agents, including AMP-GEN-

STR-TET-SXT-CHL. The frequency of E. coli strains carrying ARGs were ranged from 23.3% for

dfrAl to 36.7% for blaCMY-2. A correlation between resistance phenotypes to certain antibiotics was

also observed (p < 0,05). The findings of this study indicated that the prevalence of AMR E. coli in pork

4862 Nguyén Vian Chao va cs.


mailto:nguyenvanchao@huaf.edu.vn
mailto:nguyenvanchao@huaf.edu.vn

TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 9(2)-2025:4862-4876

is highly concerning. Further studies are needed to determine the source of AMR E. coli in retail pork

from traditional markets.

Keywords: Pork, Antimicrobial resistant, Antimicrobial resistant gen, E. coli, Traditional market

1. MO PAU

Thit chiém mot phan dang ké trong
ché d6 an cua hau hét moi nguoi trén toan
thé gioi. Muc tiéu thu thit heo trung binh
hang nim trén thé giéi la khoang 15
kg/ngudi, tiép theo 1a thit gia cam (12,6 kg)
va thit bo (9,6 kg). Muc tiéu thy thit hang
nim & chau Au tham chi con cao hon (thit
heo 34,2 kg, thit gia cam 21,9 kg va thit bo
16,1 kg). Tiéu thy thuc pham khong an toan
14 nguyén nhan gay ra khoang 600 triéu ca
ngd doc thuc pham va 420.000 ca tir vong
mdi niam (World Health Organization,
2022). Thit va cac san pham tir thit c6 thé
dé dang bi nhiém Escherichia coli (E. coli)
trong qué trinh giét mo, tiép xtc véi nuéce bi
6 nhidm, qua trinh van chuyén hoic trong
quéa trinh ché bién thit (Alvarez-Fernandez
va cs., 2013).

E. coli la vi khuan cong sinh phé bién,
dong thoi ciing 13 tic nhan gay bénh quan
trong ¢ dong vat va nguoi (Duffy va cs.,
2008). E. coli dugc sir dung dé danh gia chit
lwong vé sinh caa nudce, thuc pham va su
hién dién cua no ciing co6 thé chi ra su hién
dién cua cac tac nhan gay bénh duong ruot
(Altalhi va Hassan, 2009; Faife va cs.,
2024). Hon nira, muc do KKS ¢ E. coli phéan
lap tir thuc pham dwgc xem la mot chi bao
tbt vé ap luc chon loc do viéc sir dung khang
sinh gay ra (Lawal va cs., 2024; Liu va cs.,
2024; Yibar va cs., 2024). Sir dung nhiéu
chat khang khuan trong san xuét thit dong
vat 1am gia taing KKS & vi khuan. Vi khuan
c6 ngudn gbc tir dong vat 1am thuc pham
thuong c6 kha ning khang nhiéu loai chét
khang khuan, bao gom ca nhitng khang sinh
thuong dugc st dung ¢ nguoi (Onwumere-
Idolor va cs., 2024). Viéc truyén vi khuan
khéng thudc giita dong vat va con nguoi
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thong qua cac san pham thuc pham da duoc
ghi nhan va c6 thé gay ra méi de doa ddi voi
suc khoe cong dong (Bakshi va cs., 2024;
Onwumere-ldolor va cs., 2024). E. coli la vi
khuan phé bién trong co thé dong vat, cd thé
tich tu gen khang thubc théng qua qué trinh
chuyén gen theo chiéu ngang, dan dén phat
trién tinh trang KKS (Loayza va cs., 2020).
E. coli khang thubc da duoc phat hién trong
moi trudng thuc pham va y té ¢ nhiéu qudc
gia va khu vuc khac nhau; cac chiang nay
biéu hién cac dic diém nhu muc do khang
thudc cao, pham vi khang thudc rong va cac
dang phtrc tap (Charles va cs., 2022; Islam
va cs., 2023), gay ra rui ro cho an toan thuc
pham va stc khoe con ngudi. Hon nita, Vi
khuan khéang thudc 1a ngudn chira cac gen
khéang thudc truyén sang vi khuan gay bénh
hodc vi khuan cong sinh trong dudng tiéu
hoa (Yibar va cs., 2024), do d6 lam giam
hiéu qua diéu tri cac bénh truyén nhiém do
vi khuan.

Nghién ctru nay gilp phat hién muac
d6 KKS va tan sé mang gen KKS cua E. coli
phan 14ap tir thit heo ban tai mot s cho béan
I¢ trén dia ban thanh phd Hué. Ngoai ra
nghién ctru ciing phan tich mdi tuong quan
gitra cac cap kiéu hinh khéng khang sinh,
kiéu gen va kiéu hinh khang sinh dé tir d6
danh gia dugc rai ro cho nguoi tiéu dung
tiép xuc vai vi khuan khang thuéc.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CcUU
2.1. Phuong phap liy miu

Tbng s6 60 mau thit heo dwoc lay tir 4
chg trén dia ban thanh phé Hué gom An
Cuu, Bén Ngu, Dong Ba, Tay Lo, mdi chg
ldy 3 mau véi 5 dot lay miu. Tiéu chuan
QCVN 01-04:2009/BNNPTNT (B6 Néng
nghiép va Phat trién nong thon, 2009) dugc
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&p dung dé thyc hién cac budce lay mau. Tai
nilon vo trung c6 khoa zip dugc st dung
dung tirng mau riéng 1é, sau d6 duoc bao
quan trong diéu kién lanh cua thiing xop c6
da va van chuyén vé phong thi nghiém. Céc
chi tiéu phan tich mau duoc thuc hién tai
phong thi nghiém Sinh hoc phéan tir, Khoa
Chan nuéi Thu y, Truong Dai hoc Nong
Lam, Pai hoc Hué.
2.2. Phwong phap xir ly miu va phan lap
E. coli

Str dung 259 mau di duoc cat nho
bang kéo v tring va dong nhat vai 225 mL
dém peptone 0,1% w/v (Xilong Scientific,
Quang Pong, Trung Qudc). St dung hdn
hop mau sau ddng nhat dé pha lodng thanh
ddy thap phan dém peptone 0,1% dén do
pha lodng 1073, Sir dung cac muc pha lodng
102 va 10", mdi mtrc 3 mL dé nho 1én 3 dia
(mdi dia 1 mL) Petrifilm (Poland, Conway
Ave, Hoa Ky), cac dia s& duoc u nudi ciy &
37°C trong 24 gio. Céc khuan lac cua E. coli
dién hinh trén dia Petrifilm c6 mau xanh &
gitra viing c6 sinh khi, 3 khuan lac/mau s&
dugc chon d& nudi cdy thuan trén moi
truong Tryptic soy agar (TSA, code
41171605, Merck, buc). Céc chung duoc
dinh danh bang phuong phap nhuém Gram,
catalase, va cac xét nghiém sinh hoéa bang
str dung day sinh héa APl (API 20E strips,
Biomerieux, USA). Cac chung E. coli sau
khi dinh danh dwoc nudi ciy ting sinh trong
méi truong Brain Heart Infusion broth
(BHIL, Sigma, St. Louis, MO, USA), sau do
dugc bao quan trong méi truong c6 bd sung
25% glycerol ¢ -20 °C.
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2.3. Panh gia me do khang khang sinh
cua E. coli

Tinh nhay cam véi khang sinh cta cac
chung E. coli dugc danh gia bang cach sir
dung phuong phap khuéch tan trén dia thach
Mueller-Hinton (Oxoid, Vwong quic Anh)
theo hudng dan va khuyén nghi cia Clinical
and Laboratory Standards Institute (2020).
Ampicillin  (AMP, 10 pg); cefotaxime
(CTX, 30 ug); cephalexin (CFL, 30 ug);
chloramphenicol (CHL, 30 pg); colistin
(CL, 10 pg); doxycycline (DO, 30 ug);
gentamicin (GEN, 10 pg); streptomycin
(STR, 10 HQ); trimethoprim-
sulfamethoxazole  (SXT, 25 pug);
tetracycline (TET, 30 pg) (Nam Khoa, Viét
Nam) Ia 10 loai khang sinh da duoc su dung
dé thar nghiém. Muac do khang, trung binh
va nhay cam dugc danh gia theo tidu chuan
Clinical and Laboratory Standards Institute
(2020).

2.4. Phan tich gen khang khang sinh cia
E. coli

DNA tong sé cua cac chang vi khuan
dugc tach chiét bang sa dung bo kit
QIAamp DNA Stool mini (Qiagen, Buc),
cac budc thuc hién theo huéng dan cua nha
san xuit. Cac gen KKS bao gom blaTEM,
va blaCMY-2 quy dinh cho san xuéit p-
lactamase khang lai cac khang sinh nhém -
lactam, c&c gen khéang streptomycin (strA
va aadA), kanamycin va gentamicin (aadB),
sulfonamid (sull), chloramphenicol (catA),
trimethoprim (dfrAl) va tetracycline (tetA)
da duoc phan tich bang phuong phap PCR
theo mé ta cua Kozak va cs. (2009). Kich
thudc cac san pham khuéch dai cho céc
doan mdi oligonucleotide cu thé dwoc sir
dung trong nghién ciru nay duoc thé hién
trong Bang 1.
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Bdng 1. Trinh ty mdi, do dai san pham va nhiét do bat cap sir dung trong PCR phat hién gen
khang khang sinh cua E. coli

Kich

. N R N thudc Nbiétvdé Ngudn
Téngen  Tén moi Trinh tu doan moi (5'-3") san pham b?:[’ Cc:z;lp tham khio
PCR (bp)
sull SUl-F  CGGCGTGGGCTACCTGAACG 433 66 Kerm va cs.
SUl-R  GCCGATCGCGTGAAGTTCCG (2002)
tetA tetA-F GGCGGTCTTCTTCATCATGC 502 63 Livak va
tAR  CGGCAGGCAGAGCAAGTAGA ?2"(')‘(’)2‘)“98“
aadA  aadAF  GTGGATGGCGGCCTGAAGCC 525 63 Madsen Va cs.
aadA-R  AATGCCCAGTCGGCAGCG (2000)
aadB aadB-F GAGGAGTTGGACTATGGATT 208 55 Travis va cs.
aadB-R  CTTCATCGGCATAGTAAAAG (2006)

StrA StrA-F ATGGTGGACCCTAAAACTCT 893 Boerlin va cs.
StrB-R CGTCTAGGATCGAGACAAAG (2005)
blaTEM  bIaTEM-F TTAACTGGCGAACTACTTAC 247 55 Kozak va cs.
blaTEM-R GTCTATTTCGTTCATCCATA (2009)
blaCMY- blaCMY- GACAGCCTCTTTCTCCACA 1000 Kozak va cs.

2 2F (2009)
blaCMY-  TGGACACGAAGGCTACGTA
2R

catA  catAF  CCAGACCGTTCAGCTGGATA 454 Kozak VA Gs.
catA-R CATCAGCACCTTGTCGCCT (2009)

dfrAl  dffAl-F  CAATGGCTGTTGGTTGGAC 254 Kozak VA cs.
dfrA1-R CCGGCTCGATGTCTATTGT (2009)

2.5. Phuong phap xir ly s6 liéu

Céc sb liéu ciia nghién ctru dwoc quan
ly va xtr ly thong ké mo ta bang phan mém
Excel 2016. Sy khac nhau mirc d6 khang
vai tung khéang sinh, ty Ié chung E. coli
mang gen KKS gitra cac cho duoc phét hién
bang phan mém IBM SPSS Statistics
version 18.0 (IBM, Armonk, NY, My). So
sanh thong ké dwoc phan tich bang ham
Chi-square va Fisher. Sy sai khac c6 y nghia
théng ké dwoc danh gia & mic p < 0,05.
Phan tich bét cap boc 16 muc do twong quan
gira hai trang thai dé khang khac nhau (dé
khang va man cam) trong quan thé cac
chang phan lap ddi véi cac khang sinh duoc
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thir, twong quan giira thugc tinh dé& khéng
cua mot KS vai mot KS khac, tuong quan
gitra thé hién KKS cac chung véi sy ¢6 mat
cua gen tuong (ng dugc xét nghiém, cling
nhu tuong quan gitra Sy cO mat cua hai gen
mé héa tinh KKS gitta cac chung phan lap
dugc phan tich bang Correlation Pearsons.
Céc gié tri dugc trinh bay 1a hé sb twong
guan (Correlation Pearsons-CP), khi CP
nhan gi4 tri tir -1 dén < 0 thi dwoc xac dinh
la twong nghich; khi CP nhan gia tri tur 1on
hon 0 d&én 1 duoc xac dinh 1a trong quan
thuan. Cac mdi twong quan dugc coi la co y
nghia théng ké khi gia tri p < 0,05. Cac
chang E. coli dugc coi 1a da khang thudc khi
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ching khang lai tir 2 khang sinh tro Ién.
Chung mang da gen KKS duoc xac dinh khi
chung E. coli d6 mang tir hai gen KKS tro
Ién.
3. KET QUA VA THAO LUAN
3.1. Két qua phan tich mic d6 khang
khang sinh caa E. coli phan lap dwec
Tong s6 60 mau thit da duoc lay,
trong d6 c6 53 mau duong tinh vai E. coli,
két qua da duoc trinh bay trong nghién ctu
truéc day (Lé Minh Puc va cs., 2023). Tur
mdi mau chon tir 3 dén 4 khuan lac (dam
bao s ching dugc chon ¢ cac cho bang
nhau 45 chung) dé thuc hién trong nghién
cau nay. Muac do KKS cua E. coli phén lap
tr mau thit heo ldy tai mot sé cho truyén
thong & thanh phé Hué dugc trinh bay &
Bang 2. Két qua cho thiy ty Ié cao céc
chung E. coli phén lap dugc khang lai AMP,
CHL, TET va STR; trong khi do ty I€ cao
nhay cam voi CFL, CTX, SXT, DO va
GEN. Trong d6 ty 1¢ khang cao nhit voi
AMP (70,0%), tiép theo la CHL (52,8%),
TET (43,9%) va STR (41,1%). Céc chang
E. coli phén lap dugc nhay cam cao véi CFL
(76,1%), tiép theo la CTX (67,2%), SXT
(65,6%), DO (60,0%), va GEN (55,0%). Tu
Bang 3 cho thiy, cd su khac nhau ty Ié
khang v6i AMP, STR va SXT cua E. coli
phan 1ap tir cac cho khac nhau. Cu thé, ty 18
khéng lai AMP, STR, va SXT cua E. coli
phan 1ap tir cho Tay Loc 1 cao nhat, lan luot
la 80,0%; 57,8% va 48,9%. Trong do ty I¢
khéng véi AMP cua E. coli phan 1ap & cho
Tay Loc (80,0%) cao hon cho Bén Ngu
(60,0%) (p < 0,05). Ty Ié khang véi STR
cua E. coli phén lap ¢ cho Tay Loc (57,8%)
cao hon chg An Cuu (24,4%) (p < 0,05).
Tuong tu, ty 1€ khang SXT ¢ chg Tay Loc
(48,9%) cao hon cac chg con lai (28,9%) (p
<0,05). Ty ¢ cao (75,6%) cac chung E. coli
phan l1ap duoc thé hién tinh da khang thudc
(Bang 4). Trong do, ty I¢ cao cac ching da
khéang thudc tap trung & nhém khéng lai tir
3 dén 5 loai khang sinh. Dic biét ¢ 4 ching
(2,2%) khang lai 7 loai khang sinh. Khi
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phén tich t6 hop da khang thudc cho thay,
trong s 19 chang khang 1 loai khang sinh
thi ¢6 9 chiang (5,0%) khang lai AMP, 3
chung (1,7%) khang lai CFL va TET. Trong
sb cac chung khang cung Iic 3 loai khang
sinh ¢6 13 chuang (7,2%) cung khéang lai
AMP-STR-CHL va 13 chung (7,2%) cung
khang lai AMP-TET-CHL. Trong s cac
chung khéang lai 4 loai khang sinh cé 6
chung (3,3%) cung khang lai AMP-STR-
TET-CHL. Dbac biét, c6 8 chung (4,4%)
cung khang 6 loai khang sinh (trong d6 c6 5
loai khang sinh dugc ding phé bién trong
chin nu6i) gdbm AMP-GEN-STR-TET-
SXT-CHL. C6 3 chung (1,7%) cung khang
lai 7 loai khang sinh gém AMP-CFL-GEN-
STR-TET-SXT-CHL (Bang 5).

Thit heo duoc coi 1a yéu té mang vi
khuan khang thudc va cé thé truyén tinh
khéng thubc sang ngudi (Jaja va cs., 2020).
Trong d6 E. coli thuong dugc su dung la vi
khuan chi thi trong cac chuong trinh giam
sat mirc do 6 nhiém vi sinh vat va kha ning
truyén tinh khang thudc khang sinh. Viéc
giam sat ty 1& KKS o E. coli la giai phap can
thiét dé phat hién sém kha ning truyén tinh
khéng thubc qua nguoi tir san phim dong
vat (Collineau va cs., 2018; Schrijver va cs.,
2018). Nghién cau nay tap trung vao viéc
phan tich mirc d6 KKS cua E. coli phan lap
tir thit heo ban tai mot sé cho truyén thdng
trén dia ban thanh phé Hué; ddng thoi chi ra
cac mdi twong quan giira cac cap kiéu hinh,
cap kiéu gen va giira kiéu hinh va kiéu gen
thuéc caa E. coli phan lap dugc. Két qua
cho thay E. coli phan lap dwoc c6 mic do
khéang vai céc loai khang sinh la khéac nhau.
C6 sy khac nhau vé mirc do khang céc
khé&ng sinh AMP va STR ¢ E. coli thu dugc
tir céc cho khéc nhau. Két qua cia nghién
clru nay ciing gibng mot sé nghién ctru khac
do6 1a ty 1é khang thudc thay doi tly vao
viing nghién cuau, loai mau, chung E. coli
phén lap dugc (Lugsomya va cs., 2018; Jaja
va cs., 2020; Aworh va cs., 2024; Bakshi va
cs., 2024; Liu va cs., 2024). Ty lé cao cac
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chung khang lai AMP (70,0%), CHL
(52,8%) va TET (43,9%) twong dong Vi
két qua nghién ciru ciia mot s tac gia khac
(Tran Thi L& Triéu va cs., 2022; Tudng
Quéc Triéu va cs., 2022; Aworh va cs.,
2024: Byrne va cs., 2024). Tran Thi Lé
Triéu va cs. (2022) da bao cao E. coli phéan
1ap tir thit heo va méi truong 10 mé khang
manh véi cac loai khang sinh AMP
(79,2%), va STR (62,5%). Ty I1¢ cao céc
chung E. coli phén 1ap tur thit heo ban tai cac
cho & thanh phé Budn Ma Thuét khang voi
cac loai khang sinh AMP (81,8%), TET
(70,8%), va CIP (50,7%) da dugc bao cao
boi Tuong Quéc Triéu va cs. (2022). Ty 1é
cao cac chung E. coli phéan lap tir thit heo da
khéang thudc ciing da duoc béo cao boi mot
s6 tac gia Maniwang va Pangga (2021);
Tran Thi Lé Triéu va cs. (2022); Tudng

Quéc Triéu va cs. (2022). Nghién ciru cua
Maniwang va Pangga (2021) cho thay c6
100% chung E. coli phan 1ap tir thit heo ban
¢ chg thugc Laguna, Philippines khéng it
nhét 3 loai khang sinh. Trong d6 ¢ 22,2%
khang lai t6 hop 7 loai khang sinh AMP-
cephalothin-cefoperazone-CHL-TET-DO-
trimethoprim. Tinh trang KKS & E. coli
phan 14ap tir thit heo trong nghién ctru nay va
cac nghién ciru trude day cho thay, ngudi sir
dung thit nhiém E. coli ¢6 nguy co cao tiép
nhan cac chung da khang thudc. Can co
nhiéu giai phap hon nira trong viéc kiém
soat str dung khang sinh trong chan nuéi noi
khoi ngudn cho chudi cung tng thuc pham
ciing 12 ngudn gdc chinh cua nhiéu loai vi
khuan khang thudc cé thé truyén sang
nguoi.

Bdng 2. Mirc d6 khang khang sinh cua E. coli phan 1ap dugc (n = 180)

Mirc d6 khang (%)

Khang sinh Khang  Trung gian Nhay cam
Ampicillin 70,0 11,7 18,3
Cefotaxime 1,1 31,7 67,2
Cephalexin 18,9 5,0 76,1
Gentamicin 26,7 18,3 55,0
Streptomycin 41,1 31,1 27,8
Doxycycline 2,22 37,8 60,0
Tetracycline 43,9 23,9 32,2
trimethoprim- 339 0,56 65.6
sulfamethoxazole
Chloramphenicol 52,8 9,44 37,8
Colistin 5,0 60,0 35,0

Muitc do khang dwoc xdc dinh dya vao tiéu chuan cua CLSI (2020).
Bdang 3. Su khac nhau cia mae do khang khang sinh & E. coli phan l1ap tir cac cho khac nhau

. . An Cyu Bén Nguy  DPdéngBa  Tay Loc
Khang sinh (n=45) (n=45) (n=45) (n=45)
Ampicillin 73,3%® 60,02 66,72 80,0°
Cefotaxime 2,2 0,0 2,2 0,0
Cephalexin 13,3 244 15,6 22,2
Gentamicin 20,0 28,9 22,2 35,6

Streptomycin 24,42 42,2% 40,0% 57,8°
Doxycycline 2,2 2,2 2,2 2,2
Tetracycline 53,3 42,2 35,6 44,4
trimethoprim- 28,0° 28,0° 289: 48,9
sulfamethoxazole
Chloramphenicol 51,1 48,9 51,1 60,0
Colistin 0,0 4.4 13,3 2,2

25 thé hién su sai khac thong ké ty I¢ khang khang sinh ciia cac chung E. coli phan lap tir cac chg khéc
nhau khi gié tri p < 0,05.
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Bdng 4. Kiéu hinh da khang thudc cua E. coli phan lap dugc (n = 180)

Sé loai khang sinh 6 ching khang Ty 1¢ (%) Tlfly'e(t/'c)h
0 25 13,9 100,0
1 19 10,6 86,1
2 28 15,6 75,6
3 40 22,2 60,0
4 28 15,6 37,8
5 19 10,6 22,2
6 17 9,4 11,7
7 4 2,2 2,2
Bdang 5. Cac t6 hop da khang thubc & cac chang E. coli phan lap dugc (n = 180)
S0 loai khang sinh T4 hop céc khang sinh bi khang SO ching Ty 1€ (%)
2 AMP-CFL 6 3,3
AMP-GEN 2 1,1
AMP-STR 1 0,6
AMP-TET 4 2,2
AMP-SXT 2 11
AMP-CHL 4 2,2
CTX-TET 1 0,6
CFL-TET 1 0,6
STR-SXT 1 0,6
STR-CL 2 1,1
SXT-CHL 4 2,2
3 AMP-CFL-GEN 1 0,6
AMP-CFL-SXT 1 0,6
AMP-GEN-STR 1 0,6
AMP-GEN-CHL 1 0,6
AMP-STR-TET 1 0,6
AMP-STR-SXT 2 11
AMP-STR-CHL 13 7,2
AMP-TET-SXT 1 0,6
AMP-TET-CHL 13 7,2
AMP-SXT-CHL 3 1,7
CFL-GEN-STR 2 1,1
TET-SXT-CHL 1 0,6
4 AMP-CFL-GEN-TET 3 1,7
AMP-CFL-STR-SXT 1 0,6
AMP-CFL-TET-CHL 1 0,6
AMP-GEN-STR-SXT 2 11
AMP-GEN-SXT-CHL 3 1,7
AMP-STR-TET-SXT 1 0,6
AMP-STR-TET-CHL 6 3,3
AMP-STR-SXT-CHL 1 0,6
AMP-DO-TET-SXT 1 0,6
AMP-DO-TET-CHL 1 0,6
AMP-TET-SXT-CHL 3 1,7
GEN-STR-CHL-CL 1 0,6
GEN-STR-TET-CHL 1 0,6
STR-TET-SXT-CHL 3 1,7
5 AMP-CXT-CFL-GEN-TET 1 0,6
AMP-CFL-SXT-CHL-CL 1 0,6
AMP-CFL-STR-TET-SXT 2 11
AMP-GEN-STR-TET-CHL 5 2,8

4868

Nguyén Vian Chao va cs.



TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 9(2)-2025:4862-4876

S0 loai khang sinh T6 hop céac khang sinh bi khang SO ching Ty 1¢ (%)
AMP-GEN-STR-TET-SXT 1 0,6
AMP-GEN-TET-SXT-CHL 3 1,7
AMP-GEN-STR-SXT-CHL 1 0,6
AMP-STR-TET-SXT-CHL 2 11
AMP-STR-TET-CHL-CL 2 11
CFL-STR-TET-SXT-CHL 1 0,6

6 AMP-CFL-GEN-STR-TET-CHL 1 0,6
AMP-CFL-GEN-TET-SXT-CHL 1 0,6
AMP-CFL-GEN-STR-SXT-CHL 4 2,2
AMP-GEN-STR-TET-SXT-CHL 8 4,4
AMP-GEN-STR-TET-CHL-CL 1 0,6
AMP-STR-DO-TET-SXT-CHL 1 0,6
CFL-GEN-STR-TET-SXT-CL 1 0,6

7 AMP-GEN-STR-DO-TET-SXT-CHL 1 0,6
AMP-CFL-GEN-STR-TET-SXT-CHL 3 1,7

AMP: ampicillin; CTX: cefotaxime; CFL: cephalexin; CHL: chloramphenicol; CL: colistin;
DO: doxycycline; GEN: gentamicin; STR: streptomycin; SXT: trimethoprim-sulfamethoxazole;
TET: tetracycline.

3.2. Két qua phan tich gen khang khang
sinh & E. coli phén lap dwgc

Két qua phan tich ty 1é mang gen KKS
& E. coli phén 1ap tir thit heo ban & céc cho
trén dia ban thanh phé Hué duoc trinh bay
& Bang 6. Két qua cho thay ty Ié ching E.
coli mang gen KKS thay doi tir 23,3% dén
36,7%. Trong do6 ty 1€ ching mang gen
aadB va gen blaCMY-2 1a 36,7% tiép theo
la chung mang gen sull (25,6%), chung
mang gen tetA (33,9%) thap nhat la ching
mang gen dfrAl (23,3%). Tu két qua ¢
Bang 6 cho thay sy khac nhau ty 1¢ ching
E. coli mang gen aadB gitra cac cho (p <
0,05). Trong d6 ty I¢ chung E. coli phan lap
tir cho Tay Loc (44,4%) cao hon & cho Bén
Ngu (24,4%) (p < 0,05). C6 dén 97,2% sb
chang mang it nhat 2 gen khang thudc, dic
biét ¢ 8 va 3 chung mang cung lic 7 va 8
gen KKS. Ty 1é cao cac chung mang cung
lGc tir 3 dén 5 gen. Trong d6 26,2% (47/180)
chung mang cuing ldc 43 gen khéang thudc,
28,3% (51/180) chung mang cung luc 4 gen,
va 17,2% (31/180) chung mang 5 gen khang
thudc (Bang 7).

Trong nghién cttu nay, 9 gen khéang
thuéc dugc phan tich cho két qua dwong
tinh véi ty 1é khac nhau, thé hién rang cac
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chung E. coli phén lap dugc mang da dang
cac gen khang thudc. Ty 1& cao (97,2%) céc
chung phan lap dugc mang da gen khang
thuéc (mang it nhat 2). Cac chung mang
nhiéu gen gay ra kha ning khang thudc da
dang hon déng ké so vai cac phan lap chang
khac (Tang va cs., 2011). Gen blaTEM va
blaCMY-2 quy dinh kha nang san sinh f-
lactamase khang cac khang sinh B-lactam,
trong do balTEM va blaCMY-2 cho ty 1é
duong tinh cao lan luot 12 26,7% va 36,7%.
Céc nghién ciru trude day ciing cho két qua
tuong tu (Enne va cs., 2008; Duc va cs.,
2024; Gongalves va cs., 2024), cac gen san
Xuit B-lactamase ciing duoc mo ta la co ché
khang AMP trong cac chuang E. coli thu
duoc tir ca dong vat va san pham dong vat.
C6 bén 1op acetyltransferase AAC(3) co
lién quan dén kha ning khang gentamicin &
E. coli (Magnet va Blanchard, 2005). Trong
nghién ciru nay, strA, aadA, aadB dia duoc
phét hién trong sb cac chung khang STR va
GEN. Nhiing gen khang thudc nay ciing da
dugc xac dinh trong E. coli khang GEN thu
dugc tu dong vat (Lungu va cs., 2023;
Agusi va cs., 2024; Tran va cs., 2024). Céc
chung phén lap tir heo va thit heo, gen aadA
phd bién nhat trong s6 céc chung khéang
STR, trong khi ¢ dong vat khac, gen aadA
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va gen strA/B duoc phat hién vai ty 1€ trong
duong nhau (Trongjit va cs., 2016; Heo va
cs., 2020). Gen catA quy dinh tinh khang lai
CHL ciing dugc phat hién trong nghién cuu
nay. Trong khi CHL da bi cam sir dung trén
dong vat nhung viéc phéat hién gen nay tu
cac chung E. coli tr mau thit cho thay
nhitng ching nay van c6 kha ning cao
khéng lai CHL. Cho dén nay, céc gen lién
quan dén kha ning khang TET da duoc giai
trinh ty trong vi khuan Gram am. Mic du
tetA chiém wu thé, mot ty 1& tuong ty cua
céc gen tetA va tetB da dugc phat hién trong
sb cac chung E. coli khang TET phan lap tur

san phim dong vat (Dandova va cs., 2024).
Sy pho bién cua cac gen khang thudc & cac
chung E. coli phan lap duoc phu hop véi cac
nghién ctru trudce day o khu vuc Bong Nam
A (Trongjit va cs., 2016; Lawal va cs.,
2024). Mac du nghién ctru nay phat hién su
phd bién caa céc gen KKS ¢ cac chang E.
coli phan lap dugc tur thit heo béan tai cac
cho nhung khong phan anh dugc nguon lay
nhiém. Vi vay, can phai tién hanh thém
nghién ciru & xac dinh cac ngudn E. coli
khang thudc tiém an duoc tim thiy trong
thit heo sau khi giét mo.

Bdng 6. Ty 1€ (%) mang gen khang khang sinh ¢ E. coli phén lap duoc

Gens AnCyu BénNguy  DongBa Tay Loc  Tinh chung
(n=45) (n=45) (n=45) (n=45) (n=180)
sull 31,1 35,6 42,2 33,3 35,6
tetA 37,8 28,9 33,3 35,6 33,9
aadA 26,7 31,1 24,4 31,1 28,3
aadB 35,6% 24,42 42,2% 44,4b 36,7
StrA 33,3 33,3 28,9 28,9 31,1
blaTEM 24,4 33,3 17,8 31,1 26,7
blaCMY-2 40,0 35,6 28,9 42,2 36,7
catA 26,7 31,1 37,8 24,4 30,0
dfrAl 26,7 22,2 24,4 20,0 23,3

*sull gen quy dinh tinh khang lgi sulfonamides, tetA gen quy dinh tinh khang lgi tetracycline, strA,
aadA nhizng gen quy dinh tinh khang lgi streptomycin, aadB gen quy dinh tinh khang lgi kanamycin
and gentamicin, blaTEM, blaSHV gen quy dinh tinh khang lai cdc khdng sinh nhom B-lactam nhw
penicillin, ampicillin), catA gen quy dinh tinh khang lgi chloramphenicol, dfiA1 gen quy dinh tinh
khang lai trimethoprim.

Bdng 7. Ty 1€ mang da gen khang khang sinh cua E. coli phan lap dugc (n = 180)

Ty I¢ tich liy

S6 gen S6 ching mang gen (%)

0 0 100,0

1 5 100,0

2 25 97,2

3 47 83,3

4 51 57,2

5 31 28,9

6 10 11,7

7 8 6,1

8 3 1,7
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3.3. Twong quan giiis cac kiéu hinh, kiéu
hinh va kiéu gen, cac kiéu gen & E. coli
phéan lap dwoc

Bdng 8. Tuong quan giira kiéu gen va kiéu hinh khang khang sinh cua E. coli phan lap dugc
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CAc gia tri thé hién moi tieong quan (Correlation Pearsons-CP) V& Méi tuwong quan ¢6 ¥ nghia

thong ké duroc biéu thi bang ddu hoa thj véi sai khac thang ké ¢ cac mizc khac nhau

(***p < 0,001; **p < 0,01; *p < 0,05).

S6 ligu duoc trinh bay & Bang 8 bac
16 mirc d turong quan giira hai trang thai dé
khang khac nhau (dé khang va min cam)
trong quan thé cac chung E. coli phan lap
dbi voi cac khang sinh dugc thi, tuong
quan gitra thudc tinh dé& khang cua mot
khang sinh véi mot khang sinh khac, tuong
quan giira thé hién khang khang sinh cac
chung voi sy cO mat cia gen tuong ng
duoc xét nghiém, cling nhu twong quan gitra
sy cO mat cua hai gen ma hda tinh khang
khang sinh gitra cac chang E. coli phéan lap
dugc. Tir Bang 8 cho thay cac tuong quan
khac nhau gitra muc d6 khang cua ting cap
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khang sinh khac nhau ¢ E. coli. Cac mdi
tuong quan thuan 1a pho bién duoc phét
hién, nhu gitta kha nang khang AMP va kha
nang khang vai GEN (CP =0,26; p <0,001),
STR (CP = 0,23; p < 0,001), TET (CP =
0,29; p<0,001), SXT (CP=0,16; p < 0,05);
va CHL (CP = 0,40; p < 0,001); gitra TET
vGi SXT (CP =0,17; p <0,05), CHL (CP =
0,37; p < 0,001). Ngugc lai, chi phat hién
méi twong quan nghich giira CFL véi CHL
(CP =-0,1, p <0,05). Trong khi d6 chi phat
hién méi twong quan thuan gitra mic do
khang CFL vai kha nang mang gen sull (CP
=0,15; p <0,05); va mdi twong quan nghich
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gitta mic d6 khang AMP vé6i kha nang
mang gen dfrAl (CP = -0,16; p <0,05).
Khong phét hién méi twong quan thuan giira
kha ning mang cic gen khang thudc o E.
coli, chi phat hién méi tuong quan nghich
gitra aadAl véi blaTEM (CP = -0,16; p <
0,05); aadB véi strA (CP =-0,16; p < 0,05);
blaTEM vsi dfrAl ((CP = -0,18; p < 0,01);
va gitra catA voi dfrAl (CP = -0,19; p <
0,01). Nghién ctu cua (Rosengren va cs.,
2009) ciing cho két qua twong dong véi két
qua cua nghién nay, mdi twong quan duong
gitra kiéu hinh khang véi AMP va STR,
TET va SXT (p < 0,001). Liéu phap phdi
hop giira cac khang sinh c6 co ché tac dung
khéc nhau la giai phéap hiéu qua dé giam tinh
trang da khang thudc va dé phong gia ting
mic d6 khang thudc khi sir dung mot licu
don (Dai va cs., 2017) Tuy nhién, trong
nghién ctru ndy, cac méi twong quan muc do
khéng giira cac loai khang sinh déu 1a twong
quan thuan, trong khi té hop da khang thudc
phd bién nhat duoc phét hien gom AMP-
STR-CHL va AMP-TET-CHL (13 chung,
7, 2%); tiép dén la cac to6 hop AMP-GEN-
STR-TET-SXT-CHL (8 chung, 4,4%);
AMP-STR-TET-CHL (6 ching, 3,3%). Két
qua nay cho thay mirc 6 khang thubc ¢ cac
chang E. coli 1a rat dang lo ngai khi chiing
truyén 1ay cho nguoi tiéu ding. Khi d6 s&
giam sy lya chon céc loai khang sinh dé
diéu tri bénh do E. coli va cac bénh phé bién
khac. Két qua cua nghién ctu chi phét hién
mot mdi twong quan nghich gitra CFL va
CHL (CP = -0,17; p < 0,05), diéu nay cho
thy viéc cam str dung CHL, nhung van con
ton tai chung mang gen catA c6 thé Ia tiém
nang thiic day sy gia ting mirc d6 khang lai
CFL. Hién tugng khang chéo gitra cac loai
khang sinh cling dugc nghién cuiru trude day
chi ra (Marshall va Levy, 2011; Fair va Tor,
2014). Nghién ctru cua (Fair va Tor, 2014)
cho thay sy hién dién cua E. coli san xut f-
lactamase c6 lién quan dén viéc gay ra tinh
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trang khang vai cac nhdm cephalosporin,
gentamicin va quinolone.

Trong nghién ctru nay cling phat hi¢n mét
s6 méi twong quan giira hai gen khang thudc
nhu tuong quan gitra aadA va blaTEM;
aadB voi strA  (CP =-0,16; p < 0,05);
blaTEM v¢i dfrAl (CP =-0,18; p < 0,05).
Do d6, cac gen nhu blaTEM, aadA, aadB,
StrA va dfrAl, c6 lién quan dén kha ning
khang B-lactam, aminoglycosides va
trimethoprim, & nhiing gen thuong duoc
phat hién ¢ E. coli (Wyrsch va cs., 2016;
Sodagari va Varga, 2023; Duc va cs., 2024).
Trong hau hét cac trudong hop, nhiéu gen
khang cua cac nhém nay tao thanh mot phan
cua bang gen dugc mang bagi transposon va
plasmid, din dén tinh da khang va khang
chéo céc loai khang sinh ¢ E. coli (Garcia-
Migura va cs., 2014). biéu nay cho thay su
luu hanh ccua cdc chung mang gen khang
thudc trong san pham dong vat méi trudng
c6 nguy co lay nhiém cho nguoi thong qua
thuc pham (Yahiaoui va cs., 2015; Stange
va cs., 2016). Do tan suét cao cac chang E.
coli da khang thudc chang to rang vi khuan
nay phai tiép xuc thudng xuyén voi mot sé
loai thuéc khang khuan. Bic biét, khang
sinh duoc su dung trong thoi gian dai dan
dén tiang ap luc chon loc 1&n quan thé vi
khuan (Byrne va cs., 2024).

4. KET LUAN

Cac chung E. coli phan lap tur thit heo
ban tai mot s6 cho trén dia ban thanh phd
Hué c6 muac do khang cao voi ampicillin
(70,0%), chloramphenicol (52,8%). C6 su
khac nhau vé ty 1& khang véi ampicillin,
streptomycin, va
sulfamothoxazone/trimethoprim gitra cac
cho (p < 0,05). C6 dén 75,6% chung E. coli
phan lap dugc khang it nhat hai loai khang
sinh va 2,2% chung E. coli khang dén 7 loai.
Trong do, cac td hop da khang phd bién Ia
AMP-STR-CHL va AMP-TET-CHL
(13/180; 7,2%); AMP-STR-TET-CHL
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(6/180; 3,3%); va AMP-GEN-STR-TET-
SXT-CHL (8/180; 4,4%). Cao nhat co
36,7% chung E. coli mang gen blaCMY, va
thap nhat 1a sé chung mang gen dfrAl
(23,3%). Mdi twong quan gitra tinh khang
lai mot s loai khang sinh ciing duoc phét
hién. E. coli phéan lap tir thit heo c¢d mirc do
KKS cao, s6 ching da khang thudc rét pho.
Vi vy, can ¢ cac bién phap ngan chan kip
thoi va hiéu qua lan truyén vi khuan khang
thudc qua thuc pham nhu thit heo dwoc ban
tai cac cho truyén thong. Cac bien phap gom
sir dung khang sinh mét cach hop ly va cé
trach nhiém; chi sir dung khi can thiét, theo
huéng dan.
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