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Tom tit:
Trong nghién ciru nay, tong cong 47 mau thit (23 miu thit ga va 24 miu thit lon) dwoc
thu thap tai cac cho truyén thong va siéu thi tai TP. H6 Chi Minh. Tir cic miu khio sat,
phén 1ap dwoc 32 chiing Salmonella spp. Két qua cho thiy, 94% cac chiing phan lap
mang gen dic luc invA. Ty 1€ khang khang sinh cuia cac chung Salmonella spp. phan lap
ghi nhan la ciprofloxacin (81,3%), tetracycline (81,3%), chloramphenicol (68,8%),
ampicillin (56,3%), trimethoprim/sulfamethoxazole (53,1%), cefotaxime (25%),
gentamicin (21,9%), azithromycin (9,4%) va meropenem (3,1%). Phan tich kiéu hinh
da khang khang sinh cho thay, c6 dén 75% cac chiing Salmonella spp. khang tir 3 nhém
khang sinh tré 1én, trong s nay c6 2 chiing khiang 7 nhém khang sinh khac nhau. Cac
két qua phan tich kiéu gen trén cac chiing c6 kiéu hinh khing twong trng ghi nhén sy
hién dién cia gen tet4 & 25/26 ching khang tetracycline; gen sull & 8/17 va sul2 & 9/17
ching khang sulfamethoxazole; gen cmlA & 7/22 ching khang chloramphenicol; gen
blaTEM & 4/8 chung va blaCTX-M & 2/8 ching khang cefotaxime; gen khang
fluoroquinolone qua trung gian plasmid (PMQR), aac(6’)-Ib-cr va gnrS dwgc ghi nhan
1an lwot 13 6/26 chiing va 10/26 chiing khang ciprofloxacin. Két qua ciia nghién ctru cho
thay ty 1¢ lvu hanh cao ciia cic chiing da khang khang sinh. Nhirng dir liéu nay nhan
manh sy cin thiét ciia viéc ting cwdong giam sat va kiém soat an toan thue pham nhiam
han ché sy lan truyén vi khuin khang khang sinh va bao vé sirc khée cong dong.
Tir khéa: da khang thudc, khang khang sinh, Salmonella spp., thit ga, thit lon.
Chi sé phén logi: 1.6, 4.3
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Abstract:
In this study, a total of 47 meat samples (23 chicken samples and 24 pork samples) were
collected from traditional markets and supermarkets in Ho Chi Minh City. From the
surveyed samples, 32 Salmonella spp. isolates were isolated. The results showed that
94% of the isolates carried the invA virulence gene. The antibiotic resistance rates of the
isolated Salmonella spp. strains were recorded as follows: ciprofloxacin (81.3%),
tetracycline (81.3%), chloramphenicol (68.8%), ampicillin (56.3%),
trimethoprim/sulfamethoxazole (53.1%), cefotaxime (25%), gentamicin (21.9%),
azithromycin (9.4%), and meropenem (3,1%). Multidrug resistance phenotype analysis
revealed that up to 75% of the Salmonella spp. strains were resistant to three or more
antibiotic classes; among these, 2 strains were resistant to 7 different classes of
antibiotics. Genotypic analysis of the strains with corresponding resistance phenotypes
recorded the presence of the zet4 gene in 25/26 tetracycline-resistant strains; sul/l and
sul2 genes in 8/17 and 9/17 sulfamethoxazole-resistant strains, respectively; the cmiA
gene in 7/22 chloramphenicol-resistant strains; the blaTEM gene in 4/8 strains and the
blaCTX-M gene in 2/8 cefotaxime-resistant strains. Plasmid-mediated quinolone
resistance (PMQR) genes, aac(6’)-1b-cr and gnrS, were detected in 6/26 and 10/26
ciprofloxacin-resistant strains, respectively. The findings of this study indicate a high
prevalence of multidrug-resistant strains. These data highlight the need to strengthen
food safety surveillance and control to limit the spread of antibiotic-resistant bacteria
and protect public health.
Keywords: antimicrobial resistance, chicken, multidrug resistance, pork, Salmonella
Spp-
Classification numbers: 1.6, 4.3

1. it van dé

Salmonella 13 mot trong cac nguyén nhan phd bién gy ra bénh lién quan dén duong
tiéu hoa. Chi Salmonella gdbm hai loai chinh: Salmonella enterica va Salmonella bongori, v6i
hon 2500 serovar khac nhau. Salmonella con dugc phan loai thanh hai nhom: thuong han
(typhoid) va khong thuong han (non-typhoid). Cac serovar Salmonella khong thuong han
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(NTS - non-typhoidal Salmonella) 1a nguyén nhan gy ra tiéu chay voi triéu ching tir nhe dén
ning. Theo T chirc Y té Thé gi¢i (WHO), uée tinh hang nim c6 khoang 93,8 triéu ca nhiém
Salmonella NTS vé6i khoang 155.000 ca tir vong. Salmonella hién dién nhiéu trong cic mau
thuc phém séng nhu thit, thit gia cAm, rau cu tuoi va sira [1]. Tai Viét Nam, cac nghién ctru
giam sat cho thiy Salmonella hién dién véi ty 18 nhiém trong cac mAu thit tir 30 dén 41% [2],
dac biét, ty 1¢ nhiém cao duoc ghi nhan & cac chg ban 1€ so voi trang trai [3]. Thém vao do,
mat d6 nhidm Salmonella trong cic miu thit cling & murc rat cao, cu thé: 3,2 log MPN/g &
mau thit g, 2,4 log MPN & mau thit lon [4]. Do d6, viéc ché bién thuc pham khong dung
cach, khong dam bao an toan thyc pham, cung voi diéu kién nhiét do nong am, dan dén
Salmonella 14 nguyén nhan gy ra cac vu ngd doc tap thé hang loat tai Viét Nam [5].

Bén canh do, viéc lam dung khang sinh trong chan nudéi la mot thyc trang ¢ Viét Nam.
Hé qua 1a sy ton du khang sinh trong thuc pham, sy hinh thanh cia cac ching vi khuan khang
thudc va nguy co lay truyén cic gen khang khang sinh sang cac chung vi khuan khac. Pa co
rat nhiéu nghién ctru diéu tra vé tinh hinh khang khang sinh cta Salmonella & Viét Nam.
Nghién ciru ciia T.K. Nguyen va cs (2021) [6] di thu thap tong cong 3055 mAu tir cac trang
trai tai khu vuc déng bang song Mekong trong khoang tir naim 2017 dén 2020 cho thiy cac
chung Salmonella phan 13p khang véi cac loai khang sinh chloramphenicol, tetracycline,
ampicillin, va sulfamethoxazole/trimethoprim. Nghién ctru cia T.H.A. Vu va cs (2021) [7]
cho thiy su dé khang véi cac khang sinh nhu ciprofloxacin, ceftazidime vin con ¢ muc thap
(<10%). Tuy nhién, trong cic nam gan day, ty 1& Salmonella khing v6i khang sinh
ciprofloxacin (nhém quinolone) - mot loai khang sinh duong udng dugce sir dung dé diéu tri
cac truong hop nhidm NTS xam 1an ¢ Viét Nam ghi nhan ting dan 21,6% [8]. Pang chu ¥,
nghién ctru ctia D. Starkova va cs (2025) [9] trén 49 ching Sal/monella phan 1ap tir thit lon,
g va bénh pham & nguoi trén dia ban TP. H6 Chi Minh cho thay cac ching nay co ty 16 dé
khang cac loai khang sinh nhu quinolones, polymyxin, beta-lactam, aminoglycoside dac biét
cao (>90%).

Su gia tang tinh khang khang sinh ctia Salmonella trong nhitng nim gan day tic dong
manh dén strc khoe cong dong, vi dan dén ting chi phi diéu tri cling nhu tiém an nguy co that
bai diéu tri de doa tinh mang. Trudc tinh hinh cac vu ngd doc thuc phém xay ra lién tuc, trong
d6 ¢6 nhiéu vu ngd doc ghi nhan tai TP. HO Chi Minh, nghién ctru nay dugc thuc hién nham
diéu tra ty 18 nhiém va kha ning khang khang sinh ctia cac chiung Salmonella phan 1ap trén
cac mau thit ga, thit lon dugc thu thap tai cac chg va si€u thi trén dia ban thanh phé. Két qua
ctia nghién ctru gbp phan cung cip thém céc thong tin vé tinh hinh khang khang sinh cua vi
khuan Salmonella.

2. Vat liéu va phwong phap nghién ciru

2.1. Phén ldp vi khudn Salmonella spp.

Tong cong 47 mau thit tuoi séng, bao gdm thit ga (23 mau) va thit lon (24 mau), dugc
thu thap theo phuong phap ldy mau ngiu nhién tir 5 cho truyén thong va 5 siéu thi phan bd
tai cac khu vuc khac nhau trén dia ban TP. H6 Chi Minh trong thoi gian tir thang 2 dén thang
4/2025. Mbdi mau c6 khdi lwong tir 100 dén 200 g. Bdi véi mau tai chg, thit dugc thu thap truc
tiép tir quiy ban; dbi véi siéu thi, cac miu bao gom thit tai quiy va thit di dong goi sdn. Ngay
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sau khi 1y, tit ca cac mau duoc cho vao tai zip vo tring, bao quan trong thung gitt lanh (2-
8°C) va van chuyén vé phong thi nghiém dé xir Iy trong vong 24 gio.

Céc chung Salmonella spp. duoc phan 1ap dua theo tiéu chuan ISO 6579-1:2017 [10].
Mau thit (25 g) duoc nghién nhuyén va nudi cdy trong (i) méi trudng tién ting sinh Buffered
peptone water (BPW) (Himedia, An D¢), u & 37°C trong 18-24 gid; (ii) ting sinh chon loc
trén moi truong Muller-Kauffmann Tetrathionate-Novobiocin broth (MKTTn) (Oxoid, M¥)
37°C trong 24 gid va Rappaport Vasiliadis soy peptone broth (RVS) (Himedia, An Do), u &
41°C trong 24 gid va (iii) cdy trai trén dia thach Xylose Lysine Deoxycholate (XLD) va
Brilliant Green agar (BGA) (Oxoid, M¥), i & 37°C trong 18-24 gid. Cac khuén lac nghi ngd
duoc dinh danh dya trén dic diém nudi céy va cac thir nghiém sinh héa theo ISO 6579-1:2017.
Céc chang Salmonella spp. phan 1ap dugc lwu giit & -70°C trong méi truong BHI bd sung
15% glycerol.

2.2. Phwong phdp thwc hién khdng sinh dé

Céc chung Salmonella spp. phan 1ap duoc kiém tra tinh khang khang sinh bang phuong
phap Kirby-Bauer trén thach Mueller-Hinton Agar (Himedia, An D). Cac khoanh gidy tam
khang sinh duoc str dung trong nghién ciru bao gdm: ampicillin (AMP, 10 pg), cefotaxime
(CTX, 30 pg), azithromycin (AZM, 30 pg), chloramphenicol (CHL, 30 pg), ciprofloxacin
(CIP, 5 pg), gentamicin (GEN, 10 pg), meropenem (MEM, 10 pg), tetracycline (TET, 30 pg)
va trimethoprim/sulfamethoxazole (SXT, 30 pg) (Nam Khoa, Viét Nam). Két qua xac dinh
mirc 46 nhay cam hay dé khang cua vi khuan Salmonella spp. dbi véi khang sinh dia theo
tiéu chuan Vién Tiéu chuan vé xét nghiém 1am sang (Clinical and Laboratory Standards
Institute - CLSI) [11]. Chang chuan Salmonella enterica serovar Enteritidis (ATCC 13076)
dugc st dung lam chung ddi ching.

2.3. Phdn irng chubi polymerase (PCR) phdt hi¢n gen invA va gen khdng khing
sinh

DNA khuén duoc thu nhan bang phuong phép ly giai nhiét (boiling lysis method): Mot
khuan lac don dugc huyén phu trong 200 pl nudc khong chira nuclease (nuclease-free water).
Huyén dich vi khuan dugce dun ¢ 100°C trong 20 phut dé ly giai té bao, sau d6 dugc lam lanh
nhanh trén d4 trong 5 phut va duoc ly tdm & 10.000 x g trong 3 pht. Phan dich n6i chira DNA
duoc thu nhan, chuyén sang tube méi. DNA duogc bao quan & -20°C va duge st dung cho
phan tng PCR [12].

Thanh phan cua phan tmg PCR gom: 12,5 ul Master mix 2X (PhuSa Genomics, Viét
Nam), 1 pl méi xudi, 1 ul moi nguge, 5 ul DNA khuén mau va nude khong chira nuclease
(nuclease-free water) vira du thé tich 25 pl. Diéu kién khuéch dai PCR gdém giai doan bién
tinh ban du & 95°C trong 5 phiit, tiép theo 40 chu ky gom bién tinh & 95°C trong 30 gidy, bat
cip & 50-60°C trong 60 gidy va kéo dai & 72°C trong 60 gidy; kéo dai cudi cung & 72°C trong
5 phut. Trinh ty mdi va nhiét do bit cip twong tng clia gen inv4 va cac gen khang khang sinh
dugc trinh bay trong bang 1.

San phim PCR duoc dién di trén gel agarose 2%. Thang chuin DNA duoc sir dung
trong nghién ctru 1a HyperLadder 100 bp (Bioline, Anh Qudc) va 100 bp DNA ladder (Phu
Sa Genomics, Viét Nam).
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Bang 1. Trinh tw mdi phat hién gen ddc lwc invA va cac gen khang khang sinh.

Nhiét db Kich Tai li€u
Gen muc tiéu Tén gen Trinh ty mdi (5°-3’) bf'ltl-cz'l : thuée tham
P (bp) khio
AACGTGTTTCCGTGCGTAAT
oc 1 invA ° 262 1
Gen doc lye s TCCATCAAATTAGCGGAGGC 60°C 6 [13]
CATTTCCGTGTCGCCCTTATTC
blaTEM 52°C 800
CGTTCATCCATAGTTGCCTGAC
A TTGAGCAAATTAAA
blaSHV GCCGCTTGAGC ¢ 52°C 713
Gen khing ATCCCGCAGATAAATCACCAC ”
beta lactam blaOXA GGCACCAGATTCAACTTTCAAG 520C 564
4 GACCCCAAGTTTCCTGTAAGTG
TTAGGAARTGTGCCGCTGYA )
blaCTX-M CGATATCGTTGGTGGTRCCAT 52°C 688
Gen kha CGCCACGGTGTTGTTGTTAT
SUHERE i 55°C 394 [15]
Chloramphenicol GCGACCTGCGTAAATGTCAC
TGGTGA
i GGTGACGGTGTTCGGCAT soc cal
Gen khéng GCTAGGCATGATCTAACCCT 6]
Sulfamethoxazole TCAACATAACCTCGGACAGT
sul? 50°C 707
GATGAAGTCAGCTCCACCT
GGCCTCAATTTCCTGACG
Gen khang 372
Tetracycline tetd 33°C [17]
Y AAGCAGGATGTAGCCTGTGC
ATGACTGAGCATGACCTTG
6)-Ib- 50°C 900 18
aac@ ) To-er - CCATGTACACGGCTGG [18]
Gen khéng GACGTGCTAACTTGCGTGAT
\ gnrS 50°C 388
Fluoroquinolone AACACCTCGACTTAAGTCTGA [19]
) TTCTCACGCCAGGATTTGAG soc 1
qanr TGCCAGGCACAGATCTTGAC

3. Két qua va ban luin

3.1. Phén ldp vi khudn Salmonella spp.

Sau khi nu6i céy trén cac moi truong chon loc va thuc hién cac thir nghiém sinh hoa,
nghién ctru da phan 1ap duoc 32 chung Salmonella spp. tir 47 mau thit khao sat (hinh 1). Trong
d6 6 15 chiing tir mau thit ga (15/23; 65,2%) va 17 ching tir mau thit lon (17/24; 70,8%).
Toan bd 32 ching phan 1ap duoc st dung dé phan tich gen doc luc inv4, tinh khang khang
sinh, kiéu hinh da khang thudc va phat hién cac gen khang khang sinh. Két qua PCR cho thiy,
30/32 (94%) chung Salmonella spp. phan 1ap mang gen ddc luc invA véi kich thude san pham
khuéch dai 1a 262 bp (hinh 2). Gen inv4 md héa mot protein mang tham gia vao qua trinh
xam nhap té bao biéu mo cua vi khuan va duoc xem 13 mot trong nhimg gen doc lyc dic trung
cia Salmonella. Do ¢4 muc d0 bao ton cao va hién dién & phan Ioén cac
serovar Salmonella (99,4%), gen invA di dugc st dung rong rai 1am muc tiéu dé phat hién
va xac nhan nhanh Salmonella spp. [20].



DOI: 10.31276/VJST.2026.4009 Khoa hoc tw nhién | Khoa hoc s song
Khoa hoc nong nghiép | Thu y

TSI  Urea  LDC
Hinh 1. Hinh thai khuan lac nghi ngd Salmonella spp. trén mdi truong XLD (A) BGA
(B); két qua dinh danh sinh héa (C).

18 19 21 22 23 24

P15 16 17 20

gen invA
(262bp)

Hinh 2. Két qua PCR phat hién gen invA & cac chiing Salmonella spp. phan lap.

3.2. Két qua phdn tich kiéu hinh khdng khdng sinh cdc chiing Salmonella spp. phin
lap

Ty 1€ khang khang sinh & cac chung Salmonella spp. phan lap dugc ghi nhan nhu sau:
ciprofloxacin (81,3%), tetracycline (81,3%), chloramphenicol (68,8%), ampicillin (56,3%),
trimethoprim/sulfamethoxazole (53,1%), cefotaxime (25%), gentamicin (21,9%),
azithromycin (9,4%) va meropenem (3,1%). Hau hét ty 1& dé khang véi cac loai khang sinh
thir nghiém cua cic ching Salmonella spp. phan 1ap tir hai nhdém mau khong khac biét co
nghia thong ké (bang 2). Tuy nhién, dang luu ¥ ¢6 mot khang sinh co ty 18 dé khang & ga cao
hon & lgn 14 ciprofloxacin (OR=5,55), nhung su khac biét chua dat mic y nghia thong ké
(p=0,178), diéu ndy co6 thé do c¢& mau con han ché. Can co6 nhiing nghién ctru v6i c& mau 16n
hon dé khang dinh xu hudng nay.
Bang 2. Ty 1€ khang khang sinh ciia cac ching Salmonella spp. phan lap.

Tong so ching

Thit ga (n=15) Thit lon (n=17) Fisher’s exact test

o (n=32)
Khang sinh
So So o
, % ; % 8o ching % OR 95%CI  p-value
chiing chiing
0,27-
AMP 9 60 9 52,9 18 56,3 1,32 6.82 0,735
0,35-
CTX 5 33,3 3 17,6 8 25 2,27 0,423
18,15
MEM* 1 6,7 0 0 1 3,1 - 0,03-00 0,469
CIP 14 93,3 12 70,6 26 81,3 5,55 0.52- 0,178
s El E} El 294,67 s
GEN 3 20 4 23,5 7 21,9 0,82 0,1-5,98 1,000
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TET 12 80 14 82,4 26 81,3 0,86  0,1-7,69 1,000
0,12-

SXT 7 46,7 10 58,8 17 53,1 062 o 0,723
0,14-

CHL 10 66,7 12 70,6 22 68,8 084 o 1,000

AZM 3 20 0 0 3 9,4 - 0,49-0 0,092

*: ching nghi ngd khang véi khang sinh meropenem; OR: ty s& chénh; Cl: khodng tin cy.

Két qua nghién ctru phil hop véi bao cdo cia D. Starkova va cs (2025) [9], trong do,
cac chung Salmonella khong gy thuong han (NTS) ghi nhan ty 1¢ dé khang cao voi nhiéu
nhom khang sinh thuong dugc st dung nhu ampicillin, tetracycline, ciprofloxacin,
chloramphenicol va trimethoprim/sulfamethoxazole. Nghién ctru cua N.T. Nhung va cs
(2024) [2] cho thay, tir nam 2000 dén nam 2020, ty 1é cac ching NTS khang véi nhom khang
sinh quinolone ghi nhan mtrc ting 15,6%. Theo huéng dan, nhém khang sinh fluoroquinolone
(ciprofloxacin) va cephalosporin thé hé 3 (cefotaxime/ceftriaxone) 1a nhitng nhom khang sinh
dau tién duoc sir dung trong diéu tri Salmonella xAm 1an. Do do, ty 1¢ cac chung Salmonella
dé khang cao vai cac nhom khang sinh nay canh bao van dé nghiém trong trong an toan thyc
pham va sirc khoe cong dong. Bén canh do, nghién ciru nay ghi nhéan trong 32 chung phéan
1ap, c6 1 chung Salmonella nghi ngd khang véi khang sinh meropenem, day la nhém khang
sinh cubi cung trong diéu tri cac truong hop nhiém Salmonella ning.

Trong cac nhom khang sinh thir nghiém, gentamicin 1a khang sinh duoc sir dung phd
bién trong chin nudi lon, ga ¢ Viét Nam [4]. Ty 1é dé khang véi gentamicin trong nghién ciru
nay ghi nhan 1a 21,9%. Nghién ctru ctia D.H. Phu va cs (2022) [21] phan tich cac dit li€u cong
b vé tinh khang thudc tai Viét Nam cho thay ty 18 dé khédng v6i gentamicin ghi nhan ddi véi
vi khuén E. coli va Salmonella phan 1ap trong thuc pham véi ty 1& twong g 13 18,2-35% va
6,4-12,3%.

Két qua phan tich kiéu hinh khang khang sinh trong bang 3 cho thay, c6 dén 75%
(24/32) céc ching Salmonella spp. phan 1ap duogc 1a cac ching da khang thudc (multidrug-
resistant, MDR) [22]. Pang chu ¥, trong s6 nay c6 2 chung khang 7 nhém khang sinh khac
nhau. Ty 1& cac chung Salmonella spp. da khang thuéc (MDR) ghi nhan trong nghién ciru nay
tuong dong v4i cac nghién ctu trudc day tai Viét Nam trén cic mau thuc pham va ngudi
bénh, cho thdy cac ching Salmonella da khang dang luu hanh rong rii trong cong dong [21,
24]. Piéu nay c6 thé lién quan dén ap luc chon loc tir viée sir dung khang sinh trong chin nudi
va diéu tri. Ty 1é MDR cao la mot canh bao dbi voi cong tac kiém soat khang khang sinh va
an toan thyc pham, do c6 thé 1am han ché hiéu qua diéu tri va gia ting nguy co lan truyén vi
khuan khang thudc sang ngudi [2].

Bang 3. Cac kiéu hinh khang da khang sinh ciia cic chiing Salmonella spp. phan lap.

S6 lrgng khing sinh khang thuéc  Kiéu hinh khang khang sinh MDR S6 chiing (%)
TET 1(3,1

Khang 1 loai khang sinh CIP 3 8: 4;
AMP-CIP 1(3,1)

Khang 2 loai khang sinh TET-CHL 2 (6,3)
TET-CIP 1(3,1)
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TET-CHL-CIP 2(6,3)
Khang 3 loai khang sinh TET-CIP-SXT MDR 13.1)
TET-AZM-CIP 1(3,1)
AMP-CTX-TET-AZM 1(3,1)
AMP-TET-CHL-CIP 13,1)
Khang 4 loai khang sinh AMP-CHL-SXT-CIP MDR 1@3,1)
TET-CHL-SXT-CIP 13,1
TET-AZM-CIP-GEN 13,1

AMP-TET-CHL-SXT-CIP 6 (18,8)
Khang 5 loai khéng sinh AMP-CTX-MEM-SXT-CIP* MDR 13,1
AMP-TET-CHL-SXT-GEN 13,1
AMP-CTX-TET-CHL-CIP-GEN 1(3,1)
. s, . AMP-CTX-TET-CHL-SXT-GEN 2 (6,3
Khang 6 logi khdng sinh AMP-TET-CHL-SXT-CIP-GEN MDR | E3,1;
CTX-TET-CHL-SXT-CIP-GEN 1(3,1)
Khang 7 loai khang sinh AMP-CTX-TET-CHL-SXT-CIP-GEN MDR 2(6,3)

AMP: ampicillin; CTX: cefotaxime; AZM: azithromycin; CHL: chloramphenicol; CIP: ciprofloxacin; GEN: gentamicin; MEM:
meropenem; TET: tetracycline; SXT: sulfamethoxazole/trimethoprim; *: ching nghi ng& khang v&i khéng sinh
meropenem.

3.3. Két qud phén tich kiéu gen khding khdng sinh cdc chiing Salmonella spp. phin
lap

Pé danh gia méi tuong quan giita kiéu hinh va kiéu gen khang khang sinh, nghién ciru
tién hanh phén tich sy hién dién mot s6 gen khang khang sinh pho bién (hinh 3). Cac gen ma
hoa cho enzyme B-lactamase dugc phan tich trong nghién ctru nay bao gom: blaTEM, blaOXA
(ma hoa enzyme B-lactamase pho hep); blaCTX-M va blaSHV (ESBL - extended spectrum B-
lactamase khang voi khang sinh cephalosporin pho rong (thé hé 3, 4)) [23]. Két qua & bang 4
cho thay, trong nhom ching Salmonella ¢6 kiéu hinh khang cefotaxime (thudc nhém
cephalosporin thé hé 3), gen blaTEM va blaCTX-M duoc ghi nhan 1an luot 13 4/8 va 2/8 ching.
Céc gen khang khac nhu blaSHV va blaOXA khong phat hién & cac ching nay. Nghién ctru
cua H.C. The va cs (2023) [24] phan tich trén dong trinh tu Sa/monella ST34 v&i 454 b gen
cho thiy su tiép nhan plasmid da khang mang gen blaCTX-M-55 lién quan dén sy lan truyén
va mé rong cua Salmonella ST34 tai Viét Nam. Ngoai ra, nhém gen khang nay thuong lién
quan dén plasmid nén c6 thé truyén ngang giira cac vi khuan thudc ho Enterobacteriaceae.
Két qua nghién ctru cta T. Nakayama va cs (2022) [25] ciing cho thdy, cac gen blaCTX-M va
blaTEM 1a cac gen khang pho bién nhat hién dién & cac ching E. coli ESBL phan 1ap tir cac
mau thit ga tai Viét Nam.
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Hinh 3. Dién di do phén tich sain phim PCR Kkhuéch dai cac gen khang khang sinh tir
cac ching phan 13p trén gel agarose 2%. (A) blaTEM, (B) blaCTX-M, (C) cmlA, (D) tetA,
(E) sull va sul2, (F) gnrS, (G) aac(6’)-1b-cr.

Bang 4. Mdi twong quan giira kiéu hinh va Kkiéu gen khang khang sinh.

S6 chiing mang gen/

Nhém khang sinh Gen khang téng sé chiing Ty 1€ (%)
blaTEM 4/8 50
Cefotaxime blaOXx4 o8 0
blaCTX-M 2/8 25
blaSHV 0/8 0
Chloramphenicol cmld 7/22 31,82
Tetracycline tetA 25/26 96,15
. . sull 8/17 47,06
Trimethoprim/sulfamethoxazole W o7 52.94
aac(6’)-lb-cr 6/26 23,08
Ciprofloxacin qnr4 0/26 0
qnrS 10/26 38,46

Dbi v6i nhom khang sinh chloramphenicol, sé chiing mang gen emlA chiém 31,82%.
Trong s cac ching dé khang voi khang sinh tetracycline, gen fetd duoc ghi nhan ¢ murc rat
cao 96,15%. Trong cac chung dé khang vai trimethoprim/sulfamethoxazole, ty 1¢ gen sull va
sul2 ghi nhan duoc lan lugt 1a 47,06 va 52,94%. Céc két qua trén cho thiy su twong dong giita
kiéu gen va kiéu hinh dé khang, dic biét 1 khang sinh tetracycline. Ty 1é cao gen fetd & cac
chung Salmonella c6 thé cho thiy kha ning truyén ngang ciia gen khang tetracycline [26].
Két qua ctia chung t6i cling twong dong véi nghién ciru cia T.H.A. Vu va cs (2021) [7] v6i
cac gen khang hién dién & Salmonella nhu cmiA, tetd, sull, sul2. Tuy nhién, két qua ciing cho
thdy mot sb ching biéu hién kiéu hinh khang nhung khong mang cac gen khang duwoc khao
sat trong nghién ctru. Diéu nay co thé lién quan dén su hién dién cua cac gen khang khac nhu
floR (khang chloramphenicol); fetB, tetC (khang tetracycline); sul3, sul4 (khéng
sulfonamide). Do d0, can c6 cac nghién ctru chuyén sau hon dé lam rd co ché khang khang
sinh ¢ cac chung Salmonella nay.
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Két qua nghién ctru ghi nhén ty 1é cac gen khang quinolone qua trung gian plasmid
(PMQR - plasmid mediated quinolone resistance gene) gdm aac(6’)-Ib-cr va gnrS lan luot 1a
23,07 va 38,46%. Trudc do, cac nghién ctru cua T.H. Thai va cs (2012) [27] va A.T. Vo va
cs (2010) [28] chua phat hién sy hién dién cua cac gen khang PMQR nhu gnrd, gnrB, gnrs,
gepA, aac(6’)-Ib-cr trén cac chung Salmonella phan 1ap tir thuc pham tai Viét Nam. Tinh
khang khang sinh fluoroquinolone tai thoi diém nay lién quan chu yéu dén cac dot bién trén
gen gyrA [27, 28]. Tuy nhién, trong cic nim gan ddy, sy xuat hién cua cac gen khang PMQR,
dic biét 1a bién thé gnrSI, c6 xu hudng gia ting tai Viét Nam. Nghién ctru cia N. Holohan
va cs (2022) [29] khao sat tinh hinh khang khang sinh trén cidc mau thit lon thu thap tai cac
trang trai va cho ban 1¢ ¢ Viét Nam trong giai doan nim 2014-2019 cho thiy c6 46,49% cac
chung Salmonella mang gen gnrS1. Tuong tu, nghién ctru cia T.T. Nguyen va cs (2023) [30]
ghi nhan 7/8 chiing Salmonella phan lap tir thit vit tai Ha Noi c¢6 kiéu hinh khang ciprofloxacin
mang gen gnrS1_1. Ngoai ra, nghién ctru ciia H.C. The va cs (2023) [24] cho thay, gen gnrS1
hién dién trong cac dong vi khuan Salmonella ST34 gay bénh chinh ¢ Viét Nam nhu VN2,
VN3 va VN4. Két qua phan tich bd gen cac chung nay ciing chi ra, gen gnrSI cha yéu duoc
tim thay trén cac plasmid da khang thudc kich thudc 16n thudc nhoém IncA/C2 va IncHI2, gop
phan ting kha nang thich nghi va lan truyén tinh khang nho co ché tiép hop plasmid. Két qua
nghién ctru ciia T. Nakayama va cs (2022) [25] ciing ching minh gen gnrS ¢6 thé lan truyén
tir vi khuan E. coli sang vi khudn Salmonella thong qua tiép hop.

4. Két luan

Trong tong sd 47 mau thit ga va thit lon dugc khao sat, c6 32 mau duong tinh véi
Salmonella spp., trong sb d6, 30/32 ching mang gen doc lyc invA. Két qua kiém tra tinh man
cam khang sinh cho thay, c6 dén 75% cac chung Salmonella MDR (khang véi tir 3 nhém
khang sinh tr¢ 1én), 15,6% cac chung khang vai 6 loai khang sinh va 6,3% khang véi 7 loai
khang sinh. Cac chung Salmonella spp. phan lap d& khang véi ciprofloxacin (81,3%),
tetracycline (81,3%), chloramphenicol (68,8%), ampicillin (56,3%),
trimethoprim/sulfamethoxazole  (53,1%), cefotaxime (25%), gentamicin (21,9%),
azithromycin (9,4%) va meropenem (3,1%).

Két qua phan tich kiéu gen khang khang sinh trén cac nhém kiéu hinh khang twong
mg ghi nhéan ty 18 cac gen khang gdm tetd (25/26 ching), sull (8/17 ching), sul2 (9/17
chung), cmlA (7/22 chung), blaTEM (4/8 chung), blaCTX-M (2/8 chung), aac(6’)-1b-cr (6/26
chung) va gnrS (10/26 chung). Két qua nghién ctru cho thay can ap dung cac chién lugc “mot
sttc khoe” (One Health) trong cong tac giam sat, diéu tra nham nang cao chit luong an toan
thuc pham va bao vé sirc khoe cong dong.

LOI CAM ON

Nhoém tac gia xin tran trong cam on Truong Pai hoc Van Lang va Trung tdm Nghién
ctru trién khai Khu cong nghé cao TP. H6 Chi Minh (SHTP) di cung cip co sé vat chat va
phong thi nghiém phuc vu nghién ciru. Nghién ciru nay khong nhan bat ky ngudn tai tro' nao
tir bén ngoai.
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