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TOM TAT: Salmonella (Salm) 1a vi khuan phd bién gay ngo doc thuc pham, véi hang triéu ca
nhiém khuan hang nam trén thé gidi va c6 hang trim nghin nguoi chét. Salm c6 hon 2.500 typ
huyét thanh khéc nhau, trong d6, Salmonella Typhimurium (ST) la mét trong hai typ chinh gay ngo
doc thyc pham cho ngudi. ST 1 typ huyét thanh khéng khang sinh manh nhit hién nay, né gay
thiét hai cho nganh chén nuéi va anh huong t6i sac khoe cong ddng. Thuc pham ¢ ngudn gdc
dong vat, dac biét 1a thit lon tir 1au da dugc cdng nhan la ngudn chinh lay truyén Salm & nguoi.
Trong nghién ctru nay, ba chung ST gy ngd doc thuc pham dwoc phan lap tir thit lon twoi ¢ Ha
Noi cd kha niang khang 100% véi ampicillin, streptomycin va tetracyclin, 66,67% Vi
chloramphenicol va sulfamethoxazol/trimetoprim, khang 33,33% vai gentamycin. Ngoai ra, 100%
chang ST trong nghién ciru phat hién dugc bay kiéu gen (gém aadA, avrA, gyrB, prmA, sul Il, tetA
va blaTEM/TEM) dai dién cho bay kiéu hinh khang khang sinh khac nhau. Muc do biéu hién cua
bay gen nay so véi gen dbi ching 16S rRNA déu chiém ty Ié cao trén 65%. Su xuit hién kiéu gen
khéang thudc cua cac chung ST gay ngé doc thuc pham phan lap dwoc tir thit lon 1a mot diéu dang
lo ngai khi nguoi str dung thuc pham nhidm chung vi khuan nay thi hé gen ciia n6 c6 thé xam nhap
vao hé gen clia ngudi va dan dén khang thudc o nguoi.

Tur khoa: Salmonella Typhimurium, gen khang khang sinh, thit lon twoi

bénh tat da lam tang nhanh chéng céc chung
Salm khang thu6c ¢ nguoi va dong vat va diéu

Salmonella enterica la mot trong nhitng
mam bénh thuc phim phé bién nhit lam cho
hang triéu trueong hop bi viém da day ruét, hang
nghin bénh nh&n phai nhap vién va tham chi la
chét mdi nam trén thé gisi (Pui et al., 2011; Hur
et al., 2012). Nam 1990 bit dau xuit hién
Salmonella (Salm) khang thudc va ty 1¢ khang
thudc tir ¢6 dén nay khong ngimg ting 1én da
trg thanh méi de doa nghiém trong tai stc khoe
cho con nguoi. Trong nhiéu thap ky qua, viéc
lam dung khang sinh trong chan nudi, trong
diéu tri va phong bénh trén thé gisi da tao ra
nhiéu loai vi khuan khéng thudc (Zdziarski et
al., 2003). Thit gia sc, gia cam va cac san
pham tir chung dwoc xem Ia nguyén nhan chinh
va la nguon chira rat quan trong cua Salm gay
bénh cho nguoi (Adzitey et al., 2012). Do viéc
st dung khang sinh tran lan cho gia slc, gia
cam dé kich thich ting trudng va ngin ngira
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nay tré thanh van dé nghiém trong doi voi sirc
khoe toan cau (Yang et al., 2010).

Trong nhimg nim gan day, nghién ciu vé
cac chung Salm phén lap & Viét Nam va céac
nuéc khéc cho thiy, su khang thudc cua céc
chang Salm ngay cang ting (Van et al., 2007;
Vo et al., 2010; Yang et al., 2010; Wannaprasat
et al.,, 2011). Trong cac loai Salm, serovar
Enterltldls va Typhimurium la hai loai phd bién
nhat gay bénh truyén tir dong vat sang nguoi. 0
Viét Nam, khang khang sinh da duoc tim thiy &
vi khuan phan lap tr nguoi, trong do co
Salmonella enterica serovar Typhimurium va
c4c mam bénh khac gay tiéu chay (Isenbarger et
al., 2002; Ehara et al., 2004; Nguyen et al.,
2016). Nghién ctu trén cac mau thit lon cho
thay ty 1& nhiém Salm khéa cao & mién Bic, Viét
Nam (39,6%) (Thai & Yamaguchi, 2012), tai
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Sai Gon (69,7%) (Nguyen et al., 2016), ¢ Lao
(34,6%), Thai Lan (47,4%) (Sinwat et al.,
2016), c6 nhiéu Salmonella serovars dwoc xac
dinh, trong d6 c¢6 Salmonella serovars
Typhimurium. Bén canh d6 cac ching Salm con
c6 kha niang khang cao véi nhiéu loai khang
sinh  nhu tetracycline (53.3%), ampicillin
(43,8%), chloramphenicol  (37,5%), and
trimethoprim/sulfamethoxazole (31,3%)
(Nguyen et al., 2016). Cac chung Salm phan lap
duoc trong bao cdo cua Yang (2010) khang vai
sulfamethoxazole (67%),
trimethoprim/sulfamethoxazole (58%),
tetracycline (56%), nalidixic acid (35%),
ciprofloxacin  (21%) va ceftriaxone (16%)
(Yang et al., 2010). Cac chung Salm gay ngo
déc thuc pham c6 kha nang khang thudc 1a méi
lo ngai ddi voi an toan thuc pham va suc khoe
cta con ngudi. Vi vay nghién ctu nay tap trung
xac dinh tinh khang thudc cua cac chung
Salmonella Typhimurium (ST) phén lap tir thit
lon tuoi ban 1é& & mot s6 cho tai Ha Noi, tim
kiém mot sb gen dai dién cho tinh khang khang
sinh va danh gia biéu hién cua cac gen do.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Ba typ ST duoc ki hiéu S181, S361va S384
phan lap tir thit lon twoi tai mot s6 chg & Ha Noi
do Phong Hé gen hoc Vi sinh, Vién Nghién ciru
Hé gen cung cip. Cac loai khoanh gidy khang
sinh cua BioRad (France) gém: ampicillin
10pug, ceftazidime 30ug, gentamycin 10ug,
streptomycin  10pg,  ciprofloxacin  5ug,
chloramphenicol 30 pg, tetracyclin 30 pg,
sulfamethoxazol/trimetoprim 23/75 ug, colistin
10 pg va polymycin B 300 units. Cac loai hoa
chit ding trong tach chiét RNA (bo kit RNeasy
Mini, Qiagen, Puc), tong hop cDNA (bo
ProtoScript® First Strand cDNA Synthesis Kit,
New England Biolabs, Hoa Ky), thanh phan
chay phan ang PCR (Thermo Scientific, Hoa
Ky).

Kiém tra tinh khang khang sinh

Ba typ ST dugc lam khang sinh d6 khoanh
gidy theo phuong phap Kirby - Bauer (Bauer et
al., 1966). Pha hon dich vi khuan nong d¢ 0,5
MCcF, cy lén bé mat dia thach Muller-Hilton.
bt khoanh gidy khang sinh 1én dia thach, sau

d6 dem nuéi ¢ ta am 37°C trong 24 gio. Po
duong kinh vo khuan va so sénh véi tiéu chuan
danh gia cua Vién Tiéu chuan 1am sang va
phong thi nghiém Hoa Ky (The Clinical and
Laboratory Standards Institute, CLSI: 2015).
Téch chiét RNA téng sb

Ba typ ST dwoc nudi ciy lai trén mdi truong
thach dinh dudng Nutrient Agar (Sigma, Hoa
Ky). Tang sinh trong moi truong Brain Heart
Infusion Broth (BHI) (Sigma, Hoa Ky) dé thu
dugc canh khuan dat nong d6 10° dung tach
RNA. Quy trinh tich RNA tong s thuc hién
theo huéng din cua bo kit RNeasy Mini
(Qiagen, CHLB Puc). RNA tong sé dugc dién
di kiém tra trén gel agarose 1% va do nong do,
do tinh sach trén may Nanodrop & budc séng
260 nm va 280 nm. Mau RNA thu dugc bao
quan ¢ ta am 80°C.

Phwong phiap phin &ng chudi polymerase
phién mé ngwec (RT-PCR)

Dau tién, tién hanh tong hop ¢cDNA nhu
sau: Hiéu chinh mau RNA dat nong d6 1 pg/ pl.
Bién tinh RNA & nhiét 6 75°C/ 5 phut, lay ra
dat ngay vao hop da trong 5 phat. Chuan bj hdn
hop cDNA gom: 5 X buffer (4 pl); 0.1M DTT
(4 pb); ANTP (2 pl); Random Primer (2 pl);
RNase Inhibitor (0,5 pl); M MLV-RT (1 pl).
Luong dugc tinh cho 1 mau. Cho 11,8 pl hdn
hop ¢cDNA + 8,5 ul mau RNA da hiéu chinh
(nong d6 1 pg/ pul). U & nhiét do 37°C/ 60 phuit.
Bién tinh & nhiét d6 95°C/ 5 pht, ldy ra dat
ngay vao hop da bao trong 5 phat. San phim
cDNA dugc bao quan & -20°C.

RT-PCR: Phan itng RT-PCR duoc thuc hién
V&i cac thanh phan va ndng d6 nhu sau: 1X dém
PCR (d4 bao gom 1,5 mM MgCl, 200 uM
dNTPs, 5 pmol mdi méi, 1 U Taqg DNA
polymerase 5U, 1 pg mau cDNA va bd sung
nude khir ion dé tong thé tich phan émg 1a 20 pl.
Chu trinh nhiét: 94°C/5 phat, 25 chu ky
(94°C/30 gidy, nhiét do gin mdi twong Gng Vi
teng gen ¢ bang 1/45 gidy, 72°C/45 giay),
72°C/10 phit.
Phwong phap xir ly s6 liéu

Mtre d6 biéu hién cua cac gen duoc phan tich
bing chuong trinh Quantity One (Bio-Rad). Cac
s6 liéu dugc thong ké bang phuwong phap phan
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tich phuong sai mot nhan t6 (One-way
ANOVA). Su khac biét c6 y nghia giita cac gen
khang khang sinh cta 3 typ ST dugc phan tich

bang cac hé sé trong hdi quy boi tuyén tinh
(Bonferroni's Multiple Comparison Test) vai do
sai khac p<0,05 (GraphPad Prism Version 5.01).

Bang 1. Trinh ty mdi va nhiét d6 gan moi cua cac gen sir dung trong nghién cau

o Nhiét do Kich
Nhoém khéng sinh Gen Trinh tu moi (5-3) gan moi  thudc sdn
(°C)  pham (bp)
Tetracycline tetA ; gﬁi?i’égﬁg%%égm.;&; 55 494
Sulfonamides sul 1l E gi;%gggfggggéﬁﬁ?ﬁgg 57 434
swomyein  awa | STCASSACOAMCIASCTC g5
Goamyein w0 | STISACONCAMGOACETE g5
Betalactams blaTEMITEM [, G o A o 57 310
Fluoroquinolones  gyrB ; gg%gi?g’g;%&%@r%g%g. 55 219
colin  pma L SSCCAOACTICTAS 55y
Péi ching 16SIRNA | SCCTACBEBre0Creene 56 550

KET QUA VA THAO LUAN

O Viét Nam, c6 dén 7% dugc pham duoc st
dung trong ndng nghiép la khang sinh. Rat nhiéu
khang sinh st dung trong diéu tri A dwoc s
dung trong chan nubéi nhu: p-lactams,
aminoglycosides,  macrolides, tetracyclines,
(fluoro) quinolones, phenicols, pleuromutilins,
lincosamides, sulfonamides va
diaminopyrimidine (trimethoprim) (An, 2009).
bac biét, hién nay polymixins (colistin), mot
thudc hang dau dung dé diéu tri nhiém khuan da
khang thudc va rifampicin, thudc ding trong diéu
tri lao ciing dugc su dung trong chan nuoi
(Nguyen et al., 2013). Trong nghién ctru nay 10
loai khang sinh gom ampicillin, ceftazidime,
gentamycin, streptomycin, ciprofloxacin,
chloramphenicol, tetracyclin, sulfamethoxazol/
trimetoprim, colistin va polymycin B da duoc
chon dé kiém tra kha niang khang khang sinh cua
3 typ ST (S181, S361, S384) duogc phan lap tur
thit lon tuoi tai mot s6 cho ban 1é & Ha Noi. Két
qua & bang 2 cho thiy ca 3 typ ST déu khang
100% vai ampicillin, streptomycin va tetracyclin,
khang 66,67% v&i  chloramphenicol  va
sulfamethoxazol/trimetoprim, khang 33,33% vai
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gentamycin. Tét ca 3 typ ST khong c6 kha ning
khang vai 4 loai khang sinh gom ceftazidime,
ciprofloxacin, colistin va polymycin B. C6 thé
thy rang cac ching ST phan Iap tir thit lon tuoi
trong nghién ctu cta chang toi c6 kha ning
khang duoc vai nhiéu loai khang sinh va két qua
tuong tu ciing dugc phan &nh trong bo céo cua
Van (2007), nghién cau cua ho da chi ra
Salmonella serovar Typhimurium phén lap tur thit
lon dugc mua tir cc cho va siéu thi & thanh phd
H6 Chi Minh khang duwoc véi ampicillin,
tetracyclin,  gentamycin,  sulfamethoxazole,
trimethoprim,  streptomycin, kanamycin va
amoxicillin (Van et al., 2007). Nhém nghién cuu
cuia White (2001) phén lap duoc 8 ching
Salmonella enterica serotype Typhimurium tir
cac mau thit dugc mua & khu vuc Washington,
trong d6 ¢6 4 chung STDT104 duoc phan lap tir
cac mau thit lon va ching déu khang 100% véi 5
loai  khang  sinh  gom  ampicillin,
chloramphenicol, streptomycin,
sulfamethoxazole va tetracycline (White et al.,
2001). Theo mot bao cdo cua Lertworapreecha
(2012), cac chang ST phan lap duoc tur thit Ion
ban lé tai mot s6 cho thuoc mién Nam Théi Lan
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c6 kha ning khang véi ampicillin (100%),

streptomycin  (100%), tetracyclin  (50%),
chloramphenicol (0%), sulfamethoxazol/
trimetoprim  (0%) va gentamycin  (0%)

(Lertworapreecha et al., 2012). Trong c6ng bo
ciia Thai & Yamaguchi (2012), tir cdc mau thit
lon va thit ga twoi duoc thu thap ngau nhién tir
cac cho cua 3 tinh phia Béc, Viét Nam gdom Bic
Ninh, Ha No6i va Ha Tay da phan lap dugc 9
ching ST. Pa s6 cac chung nay déu khang duoc
vaGi cac khang sinh nhu: ampicillin, kanamycin,
nalidixic  acid, neomycin,  sulfonamides,
streptomycin va tetracyline (66,7%),
chloramphenicol, ciprofloxacin, gentamicin va
trimethoprim  (55,6%), amoxicillin-clavulanic
acid (44,4%) va norfloxacin (11,1%) (Thai &

Yamaguchi, 2012).

Nhu vay, kha ning khang khang sinh cta
chiing ST trong nghién ctru nay nhin chung thap
hon so vai két qua d& cong bo caa White et al.
(2001) nhung cao hon so véi két qua da cong b
cua Lertworapreecha et al. (2012). Khi so sanh
vaGi bao cdo cua Thai & Yamaguchi (2012), ty 1é
khang vai ampicillin, streptomycin, tetracyclin
va chloramphenicol trong nghién ctu cua chang
toi la cao hon, nhung khang véi ciprofloxacin,
gentamicin, trimethoprim va sulfonamides la
thdp hon. Ngoai ra, trong cong bé cia Thai &
Yamaguchi (2012) con chi ra cac chung ST con
c6 kha ning khang vai nhidu loai khang sinh
khac nhu kanamycin, nalidixic acid, neomycin
va norfloxacin.

Bang 2. Téng hop két qua khéang cac nhém khang sinh va chira cac gen khang thudc coa 3 typ ST

phén lap dugc

STT  Ténchung Khéng khang sinh Gen khang khang sinh

1 ST(S181)  AMP, STR, TET tetA,  sul I, avrA, aadA,
blaTEM/TEM, gyrB, prmA

2 ST(S361) AMP, STR, CHL, TET, SXT tetA, sul Il avrA, aadA,
blaTEM/TEM, gyrB, prmA

3 ST(S384)  AMP, STR, GEN, CHL, TET, SXT tetA, sul Il avrA, aadA,

blaTEM/TEM, gyrB, prmA

AMP: Ampicillin, STR: Streptomycin, GEN: Gentamycine, CHL: Chloramphenicol, TET: Tetracyclin, SXT:

Sulfamethoxazol/Trimetoprim.

Su biéu hién cua gen doi chirng 16S rRNA
(housekeeping gene) tuong tu nhau gitta cac
mau nén cé thé dua vao d6 dé so sanh muac do
biéu hién cta timg gen khang thudc manh hay
yéu giita ba chung Salmonella Typhimurium
S181, S361 va S384. Muc do biéu hién cua céac
gen aadA, avrA, gyrB, prmA, sul Il & 3 miu
S181, S361 va S384 ngang nhau, khéng cé su
khéc biét gitra cac mau. Su biéu hién cua 5 gen
ké trén déu chiém ty I¢ cao trén 65%. Trong do,
su biéu hién manh nhét cua gen chi thi khang
streptomycin (avrA), trung binh khoang 80,50%
(hinh 1), sau d6 dén fluoroquinolones (gyrB) la
80,45% (hinh 2), sulfonamides (sul 1I) la
79,39% (hinh 3), gentamycin (aadA) 1a 77,67%
(hinh 4), colistin (prmA) 1a 68,64% (hinh 5).

Mic do biéu hién cua gen tetA va
blaTEM/TEM & 3 mau S181, S361 va S384 la

c6 su khéc biét. Mirc do biéu hién cua gen tetA
chi thi khang Tetracyline & miu S361 cao gap
7,45 1an so v6i mau S181, & miu S384 cao gap
7,98 1an so v4i mau S181 ¢ mirc do sai khéc
dang tin cay (p<0.05) va khong c6 su khac biét
gitta mau S361 va S384 (hinh 6). Va tuong tu
nhu phan tich & gen tetA, blaTEM/TEM, chi thi
khang p-lactam ciing c6 muc do biéu hién &
mau S361 va S384 cao hon so véi mau S181 lan
luot 12 4,17 1an va 5,17 lan véi p<0.05 (hinh 7).
Hai gen tetA va blaTEM/TEM biéu hién manh &
hai mau S361 va S384 so véi mau S181 mot
phan 1a do miu S361 va S384 c6 kiéu hinh
khang tetracyline manh hon mau S181 trong thi
nghiém thir kha nang khang khang sinh. Ngoai
ra, con mot sd yéu to khac anh huong dén kha
ning biéu hién cua gen khang thudc nhu moi
truong, thoi diém (két qua khong chi ra trong
nghién ciru nay).
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Hinh 7. Biéu hi¢n ciia gen blaTEM/TEM 50 V6i
gen doi chirng 16S rRNA

Tac gia Hoang Hoai Phuong (2008) d& phat
hién 7 gen khang sinh trén 11 chung Salmonella
spp. khang da khang sinh thiy c6 ty I¢ cao cua
blaTEM (90,9%), sul2 (72,7%), tetA, tetB, va
sull cung 1a 63,6%, gen dugc phat hién it hon la
clmA (45,5%) va blaSHV (18,2%) (Hoang et al.,
2008). O nghién cttu caa Thong (2011) c6 88
mau duong tinh véi Salmonella va da phat hién
dugc 10 trong s6 17 gen khang thudc bang phan
rng PCR gdm cac gen sau: blaTEM, strA, strB,
aadA, sull, sulll, tetA, tetB, floR, va cmlA
(Thong & Modarressi, 2011). Adesiji (2014)
nhan thay ca 20 chang khang tetracycline déu
mang gen tetA chiém 100%, cac gen tetB, tetC
va tetG lan luot la 30% (6), 35% (7), va 50%
(10). Trong 18 chung khang cotrimoxazole phat
hién thiy cac gen sull, sul2 va sul3 vai ty 1€ lan
luot 12 18 (100%), 14 (77,8%) va 4 (22,2%). C6
6 chung khang véi chloramphenicol nhung lai
6 toi 10 trong sé 14 ching da khing thudc
duong tinh véi gen floR va cat2, trong khi
duong tinh v&i gen cat3 la 2 chang (30%).
Trong 14 chung da khang duoc kiém tra c6 8
chiang (61%) mang gen cmlA va 9 chang (69%)
mang gen cmIB (Adesiji et al., 2014). Thai &
Yamaguchi (2012) ciing d4 tim thay 14/ 17 gen
khang khang sinh (blaTEM, blaOXA-1, blaPSE-
1, aadAl, sull, tetA, tetB, tetG, cmlAl, floR,
dfrAl, dfrA12, aac(3)-1V va aphAl-1AB) trong
nghién ciu. O hau hét cac truong hop, cac gen
khang xuat hién trong cac kiéu hinh khang
khang sinh twong ng. Tuy nhién, kha nang
khang thap VGi nhém

fluoroquinolone (norfloxacin va ciprofloxacin)
va cephalosporins thé hé 3 (Thai & Yamaguchi,
2012).

Gen pmrB va pmrA ma héa mét hé théng
hai thanh phan véi mot bo cam bién histidine
kinase (pmrB) va bo diéu tiét twong (rng cua nd
(pmrA), mét khi dwoc phosphoryl hoa, kich hoat
su biéu hién gen pmr (Gunn et al., 1998). Trong
ST hai gen pmrA va pmrB d& dugc xac dinh va
cho thay n6 tao thanh mot hé thong diéu hoa hai
thanh phan chiu trach nhiém cho sy dé khang
colistin & ST (Roland et al., 1993). Piéu d6 giai
thich tai sao cac chung dwoc phéan lap trong
nghién ctru ¢6 su hién dién cta gen prmA nhung
lai khéng biéu hién kiéu hinh khang vai colistin.

Ching S181 va S361 nhay vai kiéu hinh
khang gentamycin, chiang S181 nhay véi kiéu
hinh khang sulfamethoxazol/trimetoprim nhung
lai tim thay gen khéang thubc, diéu nay c6 thé
giai thich dua theo nghién ciru cua Alberts
(2004) cho ring c6 kha ning gen nay khong
duoc biéu hién vao thoi diém phan tich
(Alberts, 2004) va canh bao trong tuong lai gan
c4c ching nay c6 tiém nang khang lai cac khang
sinh do (Biffi et al., 2014).

KET LUAN

Ba chung ST phén Iap tu thit lon tuoi ban 1¢
& Ha Noi co ty 1& khang cao véi nhiéu loai
khéng sinh va kiém tra thiy c6 biéu hién cua ca
7 gen nghién ctu dai dién cho 7 kiéu hinh
khang khang sinh, d6 la streptomycin (avrA),
fluoroquinolones (gyrB), sulfonamides (sul I1),
gentamycin (aadA), B-lactam (blaTEM/TEM),
tetracyline (tetA) va colistin (prmA). Nghién
ctu ciing d4 cung cap thém thdng tin vé viéc
khang thudc cia chung ST phan lap tir thit lon
tuoi & mot s6 cho tai Ha Noi dé gép phan kiém
Soat va giam sét tinh hinh khang thubc cua vi
khuan c6 ngudn gbc thuc pham trén dia ban.
Loi cdm on: Nghién ciu nay duoc tai trg boi
Quy Phét trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong dé tai ma sé: 106-NN.04-
2015.41.
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EVALUATION OF ANTIBIOTIC RESISTANCE GENES EXPRESSION
IN FOOD POISONING Salmonella TYPHIMURIUM ISOLATED
FROM RETAIL PORK IN HA NOI

Nguyen Thi Hoai Thu', Nguyen Thanh Viet®, Nguyen Thi Nha Quyen®,
Nghiem Ngoc Minh', Vo Thi Bich Thuy'*

YInstitute of Genome Research, Vietnam Academy of Science and Technology
’Biomedical and Pharmaceutical Applied Research Centre, Vietnam Military Medical University
*Department of Health Phu Binh district, Thai Nguyen province

SUMMARY

Salmonella is the most common bacteria causing foodborne diseases. Millions of cases of infections and
hundreds of thousands of deaths every year worldwide. Salmonella consists of more than 2,500 serovars.
Among those, Salmonella typhimurium (ST) is one of the major causes of food poisoning in humans with the
most powerful antibiotic resistance, causing damage to the livestock and affecting public health. Foods of
animal origin, especially pork have long been recognized as the primary source of Salmonella to cause human
infections. In this study, three strains of ST causing food poisoning were isolated from retail pork in Hanoi.
They were resistant to ampicillin, streptomycin, tetracycline (100%), chloramphenicol,
sulfamethoxazole/trimethoprim (66.7%), and gentamycin (33.3%). Seven genes (e.g. aadA, avrA, gyrB,
prmA, sul Il, tetA and blaTEM/TEM) encoding seven different antibiotic resistance groups were detected from
three strains of ST with the highest percentage (100%). The relative seven genes per control gene (16S rRNA)

217



Padnh gid s biéu hién mét s6 gen khang thuoc

expression were above 65%. The presence of antibiotic resistance genotypes among ST isolated from retail
pork in Hanoi is worrisome, especially, when people use food contaminated with these STs, the genomes of
the bacteria may transmit in the human genome and lead to antibiotic resistance in humans.
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