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LOI CAM POAN

T6i xin cam doan luan an: " Nghién cuitu xdc dinh va phan tich mot 50 gen chirc
ndng trong Salmonella spp. phadn lap tir thit gia cam bang ky thudt gidi trinh tw gen
thé hé méi " 1a cong trinh nghién ciu cua chinh minh dudi sy huéng dan khoa hoc
ctia tap thé huéng din. Ludn én sir dung thong tin trich dan tir nhiéu ngudn tham khao
khac nhau va cic thong tin trich ddn dugc ghi o ngudn goc. Cac két qua nghién ciru
clia t6i duge cong bd chung véi cdc tac gia khac da dugce su nhét tri ciia dong tac gia
khi dua vao luan an. Cac sd liéu, két qua duoc trinh bay trong luan 4n 1 hoan toan
trung thue va chua ting dugce cong b6 trong bét ky mot cong trinh nao khéc ngoai
cac cong trinh cong b ctia tac gia. Luén an dugc hoan thanh trong thoi gian toi lam
nghién ctru sinh tai Hoc vién Khoa hoc va Cong nghé, Vién Han ldm Khoa hoc va

Cong nghé Viét Nam.

Ha Ngi, ngay JO thang /4 nam 2093
Tac gia ludn an
(Ky va ghi ré ho tén)
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LOI CAM ON
Ludn 4n Tién st duge thuc hién tai Khoa Vi sinh va Bién déi gen, Vién Kiém
nghiém an toan v¢ sinh thuc phim qudc gia dudi sy hudng din ctia PGS. TS. Pham
Xuan Pa - nguyén Vién Truong Vién Kiém nghiém an toan v¢ sinh thye phim quéc
gia va TS. Tran Thi Thanh Huyén - nguyén can by Vién Cong nghé sinh hoc, Hoc
Vién Khoa hoc va Cong nghé, Vién han lam Khoa hoc va Cong ngh¢ Viét Nam.

Trude tién, tdi xin bay to 1ong biét on siu sic téi PGS.TS. Pham Xuan Pa va
TS. Trin Thi Thanh Huyén da tao diéu kién gitp d&, huéng din cho tdi trong qua
trinh thyc hién nghién ciru, cong bd cac két qua nghién ctru va hoan thanh Luén 4n
Tién si.

Toi xin guri 101 cam on chéan thanh dén Lanh dao Vién Kiém nghiém an toan
vé sinh thuc phim qubc gia, tap thé cén bd Khoa Vi sinh va Bién ddi gen ctia Vién
Kiém nghiém an toan v¢ sinh thyc phém quéc gia da tao moi diéu kién thuén lgi, hd

trg toi trong sudt qua trinh thyuc hién Ludn én tién si.

Téi xin gii 101 cam on chan thanh t¢i TS. Vi Trung Nghia - Vién Karolinska,
Solna, Stockholm, Thuy Dién, TS. Tran Trung Nam - Vién Cong nghé sinh hoc, TS.
Nguyén Huy Hoang-Vién nghién ctru hé¢ gen, da tan tinh gitp d& t6i trong qua trinh
phén tich dir liéu va cong bb két qua nghién ctru ciia Ludn éan.

Qua day, toi cling xin gui 101 cam on dén Ban Lanh dao, phong Dao tao, cac
phong chire nang, cac giang vién ctiia Hoc Vién Khoa hoc va Cong ngh¢ - Vién Han
1am Khoa hoc va Cong nghé Viét Nam da tao moi diéu kién thuan loi, truyén dat kién
thire, kinh nghiém cho t6i dé ludn 4n duoc hoan thanh.

Cudi cung va vo cling quan trong, tdi xin dugc giri 1oi cam on séu sic dén gia
dinh than yéu cua tdi, cdm on ban bé nhing ngudi da ludn sat canh bén t6i, chia s¢
va tao dong luc cho toi trong sudt qua trinh thuc hién Luén én.

Mot lan nita, t6i xin chan thanh cam on!

Ha Ngi, ngay /0O thang A4 nam 202 3

Tac gia ludn an
(Ky va ghi ré ho tén)
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Salmonella dugc T6 chic Y té thé gigi -WHO coi la mét trong nhitng mam
bénh nguy hiém hang dau ddi véi sac khoe cong dong. Hang nim, tai My c6 khoang
40 nguoi chét va 8.000 truong hop bi bénh do nhiém Salmonella [1]. Tai Chau Au,
bdo cdo cua Co quan An toan thuc phdm Chau Au (EFSA) cho thay cd khoang
100.000 truong hop bi bénh do nhidm Salmonella mdi nam, déng thai ¢ khoang 700
dén 1.500 cac vu ngd doc xay ra trong giai doan nam 2016 dén nam 2018 [2]. Chi
Salmonella bao gom hai loai Salmonella enterica va Salmonella bongori. Loai S.
enterica la tdc nhan phé bién nhat gay ngd doc thuc pham trén nguoi. S. enterica
duogc chia thanh 6 phan loai véi hon 2600 tuyp huyét thanh duoc ghi nhan cho toi
nay. Hau hét cac vu ngo doc do Salmonella déu thudc cac tuyp huyét thanh thudc
phan loai S. enterica [3]. Tinh dén thoi diém hién tai, c6 1531 tuyp huyét thanh duoc
xéac dinh thugc phan loai S. enterica, trong d6 hai tuyp huyét thanh S. enterica subsp.
Typhimurium va S. enterica subsp. Enteritidis duoc phan 1ap trong hau hét cac truong

hop nhiém khuan Salmonella [3].

Theo théng ké trude day, ti 16 cac mau thuc pham nhiém Salmonella qua dudng
an udng 1én tgi 95% [4]. Mot phan nguyén nhan la cac nhém san pham thuc pham cé
kha ning bi nhiém khuan Salmonella rat da dang, tir thuc pham twoi song téi thuc
pham ché bién, d6 an lién, thirc dn déng hop, .... Theo CDC Hoa Ky (Centers for
Disease Control and Prevention — CDC), thit gia cam va tring 1a ngudn chinh bi
nhiém Salmonella, chiém trén 50% s6 mau thuc pham nhiém Salmonella tai Hoa Ky
[5]. Hién nay, nudc ta chua c6 chuong trinh giam sat Salmonella trén gia cam & quy
md quéc gia. Cac nghién ctiru chi mang tinh chat nho 1¢, thuc hién tai cac ving, mién
va chua c6 tinh phan anh dai dién. Cac di lidu giam sat an toan thuc pham & quy md
nho cho thiy 48,7% mau ga thu thap duoc & nhiéu thanh phé trén ca nudc [6] va
49,62% mau ga ¢ thanh phé H6 Chi Minh bi duong tinh véi khuan Salmonella [7].

Céc nha khoa hoc cho dén nay van chua hiéu hoan toan thau déo vé co ché lay
truyén cua Salmonella khang khang sinh gitta nguoi, dong vat va cac yéu té moi
truong. Su lay nhiém cua Salmonella khang khéang sinh giira con ngudi, dong vat hay

moéi truong dugc nghién ctu trong nhiéu cdng trinh tir trude day sir dung cac phuwong
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phap sinh hoc phéan tir nhu dién di gel truong xung [8] hay multi-locus sequence

typing (MLST) [9]. Tuy nhién, cac phwong phap trén van ton tai nhitng han ché vé
kha ning phan biét cac khuan lac hay cac chang Salmonella c6 quan hé gan giii, dic
biét trong cac trudng hop diéu tra ngd doc hay phan biét cac tuyp huyét thanh c6
ngudn gdc gan nhau. Nham khic phuc diém yéu dé, mot phuong phap nghién ciu
hién dai va wu viét hon han 12 giai trinh tu hé gen (whole genome sequencing — WGS)
duoc dua vao str dung trong cac nghién cau dich té hoc phan tir cua cac vi sinh vat
gay bénh mang gen khang khang sinh [10]. Mot nghién ciu tng dung WGS tai Pan
Mach béo cdo két qua sir dung cac phuong phap single nucleotide polymorphisms
(SNP), pangenome, k-mer va c@y phat sinh loai cho hiéu qua cao hon trong viéc phéan
loai chung va danh gia tuong quan gitta cdc chung phén lap duoc ¢ cac vu ngo doc
thuc pham gay ra do S. Typhimurium [11]. O Viét Nam, viéc ttng dung WGS cho céc
nghién ciru chuyén sau nham phan tuyp huyét thanh va phan tich chirc ning cac gen
lién quan dén khang khang sinh, gen doc luc, sy ton tai cac plasmid va cac dao SPI
cua cac chang vi sinh gay bénh, dic biét 1a cac nghién ctru danh gia vé Salmonella
trong nude con chua phd bién [12]. Xuat phat tir nhitng luan giai trén, luan an duoc
thuc hién vai tén dé tai “Nghién citu xdc dinh va phan tich mét s gen chire nang
trong Salmonella spp. phan ldp ti thit gia cam bang ki thudt gidi trinh t gen thé hé

méi” dd dugc thuc hién vai muc tiéu va ndi dung nghién ctu cu thé nhu sau:

MUC TIEU NGHIEN CUU

Pénh gia ti 1& nhiém, muc do khang khang sinh, khang chét tay ria cua
Salmonella spp. phan lap tir thit gia cam (ga, vit va ngan) thu thap tai thanh phé Ha
NOI;

Phan tich, danh gia cac gen lién quan dén tinh khang khang sinh, yéu t6 di

truyén van dong, yéu té gay doc cua cac chung Salmonella spp.

NOI DUNG NGHIEN CUU

1. Xac dinh ti 1& nhiém Salmonella spp. trong thit gia cam (ga, vit va ngan) thu
thap tai cac chg ¢ thanh phé Ha Noi nam 2019;

2. Panh gia mirc do khang khang sinh, khang chat tiy rira cua cac chiang

Salmonella spp. duoc phan lap tir thit gia cam (ga, vit va ngan);
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3. Xac dinh cac gen khang khang sinh, yéu t6 gay doc, su ton tai cac plasmid

cua mot sé chang Salmonella spp. da khang khang sinh nho ki thuat phan tich hé

gen.

PHAM VI NGHIEN CUU
Luén &n nghién ciru vé cac ching Salmonella spp. luu hanh trong 182 mau thit

gia cam (g4, vit va ngan) duoc thu thap tai 70 cho tai thanh phé Ha Noi.

NHUNG PONG GOP MOI CUA LUAN AN

1. Xac dinh duoc ty I¢ nhiém Salmonella spp. tir mau thit vit, thit ngan; va xac
dinh dwoc méi lién quan gitta sw c6 mit gen khang khang sinh, khang chat tay rira
ctia cac chung Salmonella phan 1ap tir gia cam (ga, vit va ngan) tai thanh phd Ha Nbi
nam 2019

2. Xéc dinh dugc yéu té di truyén van dong IVSs3, ISEc57, ISEC59, 1S102,
1S26 mang mét sé gen khang khang sinh floR, qnrS1, blactx-m-ss, blacTx-mes, aac (3),
aac (4).

Y NGHIA KHOA HOC VA THUC TIEN CUA LUAN AN

1. Y nghia khoa hoc:

e Cung cap duoc dir liéu khoa hoc vé ti 18 nhiém Salmonella spp. trén timg doi
tuong gia cAm: ga, vit va ngan tai thanh phé Ha Noi nim 2019;

e Cung cap dic diém khang khang sinh vé kiéu hinh va kiéu gen cac ching
Salmonella spp. phan 1ap tir gia cam (g4, vit va ngan) tai thanh phd thanh phé
Ha Noi;

e Cung cap dit liéu vé kha niang khang vai chat tay rira c6 hoat tinh hoat dong
bé mat;

e Két qua nghién ciru 1a co so khoa hoc cho cac nghién ciu vé danh gia nguy
co cac chung Salmonella spp. trong gia cam ndi riéng va cac vi khuan truyén

qua thuc pham néi chung.

2.Y nghia thyc tién:
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Luan an di danh gia duoc ti I¢ nhiém Salmonella spp. trén ga, vit va ngan

nguyén con tai thanh phé Ha Noi va mtc d6 khang khang sinh cua céc chang

Salmonella spp. luu hanh trong gia cAm vé ca kiéu hinh va kiéu gen.

Hon nira, két qua caa nghién ciu gitp hiéu rd hon vé viéc khang khang sinh
cua cac chang Salmonella spp. dé tir d6 gop phan nang cao nhan thic, cach
thire st dung khéng sinh va chét tay rira trong chin nudi gia cam, dong thoi hd

trg tich cuc cong tac dam bao an toan thuc pham néi chung.
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CHUONG 1: TONG QUAN TAI LIEU

1.1. Pic diém sinh hoc cia Salmonella

1.1.1. Mét sé diic diém chung cia Salmonella

Céc loai Salmonella gay bénh 1a van d& nghiém trong ctia nganh cong nghiép
thue pham vi ching c6 thé ton tai va phét trién ¢ diéu kién séng kha khic nghiét tir 6
°C dén 43 °C, gia tri pH tir 4,0 dén 9,5 va gia tri hoat d6 nudc thap téi 0,94 [13]. Do
vay, viéc xir Iy chiing 1a khong dé dang. Chi Salmonella bao gom hai loai Salmonella
enterica va Salmonella bongori. Loai S. enterica la tic nhan phd bién nhat gay ngo
doc thyc pham trén ngudi va dong vat. S. enterica 13 mot vi khuan ky khi tly y, Gram
am, hinh que, khong sinh bao tir [14]. Phan dong vat 1a ngudn chta S. Enterica pho

bién nhat, din dén 6 nhiém nudc va cay trong [15].

Cong thirc khang nguyén duoc sir dung dé phan loai S. enterica, tuy nhién, cac
chung thuong dugc goi bang tén tuyp huyét thanh. C6 sau phan loai cua S. enterica
gom enterica (1), salamae (l1), arizonae (I11a), diarizonae IlIb, houtenae (IV) va
indica (IV). S. bongori trudc day duoc goi la phan loai V, nhung hién dugc coi la mot
loai [16]. Phan loai S. enterica subenterica (1) chira phan 16n cac tuyp huyét thanh 1a
mam bénh ¢ nguoi [17]. Salmonella spp. 1ay nhiém sang ngudi thong qua cac phuong
thize khac nhau, chang han nhu tiép xGc véi dong vat mang mam bénh va tiéu thu
thuc pham hozc nude bi 6 nhidm. Udc tinh 94% ca nhiém S. enterica khong thuong
han & Hoa Ky Ia do thyc pham [18]. Salmonellosis biéu hién céc triéu chitng viém da
day rudt dién hinh va thoi gian u bénh cé thé tir 6 dén 48 gio [16]. Liéu lay nhiém
chua duoc thiét 1ap, nhung bénh noi chung 1 tu khoi. Nhidm khuan Salmonella xam
lan c6 thé xay ra, dic biét & nhirng nguoi ¢6 nguy co cao nhu tré em, ngudi bi suy
giam mién dich va nguoi gia. Diéu tri bang khang sinh d6i véi bénh nhiém khuan
Salmonella chi danh cho nhiing trudng hop niang hoic nhiing truong hop dé bi bién
chung [19].

Theo Quinn va cong su, Salmonella enterica gom 6 phan loai, mdi phan loai
c6 kha niang sir dung mot loai duong nhat dinh va thuong khong thay do6i. Phan loai
S. enterica subsp. enterica phan 16n ton tai va gay bénh cho dong vat dang nhiét.

Chung Ién men va sinh ra khi trén moi truong chira duong Glucoza, Mannit, Mantoza,
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Galactoza, Dulcitol, Arabonoza hay Sorbitol. Tuy nhién trong phan loai S. enterica

hau hét khdng 1én men Lactoza hay Saccaroza. Pa sb cac vi khuan giéng Salmonella

khéng hoa long gelatin, khong phan giai uré, khdng san sinh Indol (indol am tinh).

Hinh 1.1. Salmonella spp. [20]

1.1.2. Pgc diém hinh thai

Theo Bergeys Manual [21], Salmonella la nhiing hinh que, hai bao dau tron,
kich thuéce khoang 0,4-0,6 um x 1,0-3,0 um, Gram am, khéng hinh thanh bao tu. Ba
s6 cac chung Salmonella ¢ khoang 7-12 chiéc 16ng roi xung quanh than trir tuyp
huyét thanh S. Gallinarum-pullorum khong cé 16ng roi. Long roi gitp chiing chuyén
dong (di dong) trong mai truong séng. Lng roi ¢é cau tric dang tron, dai, diém gdc
tr mang té bao chat. Vi cau trdc tir cAc soi protein hinh xoan nén céc 16ng roi thuc
hién duoc viéc co gian va di dong. LOng roi co tinh khang nguyén dac trung, chung
c¢6 nhom gen ma hoa dac trung quy dinh. Hon nita, bao quanh than ngoai cua
Salmonella cé céc 16ng dang nho hon, con goi 1a Fimbriae hay Pili -16ng nhung. Léng
nhung vaéi kich thude khoang 0,01- 0,03 x 1,0pum, ¢6 khoang 250 - 400 16ng nhung/01



.
vi khuan, ching vuon thing ra xung quanh bé mat té bao. Léng nhung la dang protein

va c6 tinh khang nguyén dic trung - khang nguyén Vi [22]. Fimbriae gilp té bao vi
khuan c6 kha ning bao dinh 1én bé mit (adhesion) thanh ruét (biéu mé rudt) va xam

nhap vao 1ép niém mac.

1.1.3. Tinh chdt nudi cdy

Theo ISO 6579 va USDA MLG, Salmonella 1a vi khuan hiéu ky khi ty tién,
do vay ching d& dang nudi trong phong thi nghiém. Ching c6 thé sinh truéng &
khoang nhiét do rong tir 06 °C dén 43 °C, khoang nhiét d6 ti uu phan lap 12 35 - 37
°C. Thuyc hién ciy ¢ 43 °C gilp loai trir cac vi khuan nhiéu (vi khuan nén) trong khi
cac chung Salmonella van phat trién tét. Salmonella sinh truéng trong dai pH tir 6
dén 9, pH tdi wu cho su phat trién 1a 7,6. Khi ting sinh vi khuan trong canh thang
dém peptone (Buffered Peptone Water) va canh thanh Rappaport Vassiliadis, canh
thang ting sinh s& van duc do sy phat trién cua vi khuan nhe, thoi gian nudi ciy
khoang 18 dén 24 gio toan bo huyén phu s& duc déu, trén bé mit canh thang dém
peptone ¢ 16p mang mong, phan day éng nghiém RV c¢é cin. Hién nay, trén thi
truong c6 rat nhiéu loai méi trudng ting sinh (canh thang ting sinh) chon loc dugc
cac nha khoa hoc sir dung trong nghién ciru va phan lap Salmonella tir mau nhu méi
trrong thach BGS, thach XLT4 va thach MacConkey. Hinh thai cac chung
Salmonella khoang 24h/35 °C: khuan lac dang tron, 16i, bong (dang S), véi mau hong
trén thach BGS, mau doé vdi tAm den trén XLT4. Trén thach XLT4 hoac thach XLD
hoic thach SS hoic thach HE s& hinh thanh khuan lac tim den do hinh thanh H»S.
Trén thach phat mau (CHROM agar) cua hdng Merck/Oxoid/3M, cac chung
Salmonella nudi tai diéu kién 24h/37 °C ¢ hinh thai khuan dang S véi mau tim hong.
Khi thir nghiém hoa sinh st dung thach ba dwong TSI -Triple Sugar Iron, chung
Salmonella dién hinh (thudc S. enterica) hinh thanh méi truong bazo trén phan
nghiéng cua thach hinh thanh mau do (pH=7,3), phan day ctua dng nghiém hinh thanh
mau vang do méi trudng chuyén trang thai acid (pH=6,8) vi vi khuan chi sir dung
duong 1am co chét 1én men (1én men duong glucose). Doc theo que cay va khuéch
tan & giira dng nghiém c6 mau den do viéc sinh ra H2S. Néu tiép tuc nudi cay thi phan
mau den s& khuéch tan toan bo 6ng thach thi viéc quan sat mau do su 1én men hinh

thanh acid s& khéng ré mau vang hoic mau vang bi mo di, tham chi 1am mat mau



vang.

1.1.4. Sirc dé khang cia Salmonella

Salmonella khong thé ton tai & nhiét do cao ciing nhu chat tiy riza manh. Tai
diéu kién 50 °C duy tri trong mét gio hoac 70 °C duy tri trong 20 phat, 100 °C duy
tri 2 phat hozc dudi diéu kién anh sang mat troi chiéu thang trong 05 gid vi khuan co
thé bi tiéu diét. CAc chét tay raa thong thuong c6 kha nang loai bo vi khuan: dung
dich hén hop Phenol 5% va Formon (ti 1¢ 1:500) s& loai duoc vi khuan trong 15- 20
phat. Tuy nhién, cac chang Salmonella c6 thé séng sot 1au dai trong diéu kién lanh,
vi khuan c6 thé séng st trong bot thit téi 08 thang [23]. Mot diéu dic biét, trong cac
dang nuéc tinh (nuéc ti dong khong luu thong), hoic trén canh dong trong co véi
diéu kién am va khdng bi chiéu sang truc tiép tuyp huyét thanh S. Typhimurium cé
thé séng sot trén bay thang. Trong than dong vat chét, cac chung Salmonella c ton

tai trén mot tram ngay, déi véi thit wép mudi ching cé thé ton tai tir 6 - 8 thang [24].

1.1.5. Phan logi ciza Salmonella

Theo so do phan loai ciia White—Kauffmann—Le Minor, Salmonella bao gém
hon 2600 tuyp huyét thanh, trong d6 hau hét (khoang 1600 tuyp huyét thanh) trong
s6 ching thudc phan loai enterica [25]. Mac di nhiéu tuyp huyét thanh (hon 200) da
dugc xac dinh la tac nhdn c6 kha nang gay bénh & nguoi, nhung Salmonella
Enteritidis (S. Enteritidis) va Salmonella Typhimurium (S. Typhimurium) la hai tuyp

huyét thanh phd bién nhét gay bénh nhiém khuan Salmonella ¢ nguoi [26].

Khoa phan loai Salmonella di trai qua nhiéu lan sira doi. Ban dau, chi
Salmonella duoc chia ra nhiéu loai, mdi loai 12 mét tuyp huyét thanh, c6 cau tric va
cong thire khang nguyén bé mat O, H khac nhau. Cach goi tén nay do Kauffmann dé
Xuat nam 1952. Theo d6, tén loai dugc viét nghiéng, vi du S. Typhi. Nhuoc diém cua
khoa phan loai nay la khédng tap hop duogc cac vi khuan co dic diém hoa sinh, kha
nang nhiém bénh giéng nhau vao cing mot nhdm. Vi thé, nhiéu thuat ngir dung dé
phan loai Salmonella chinh xac hon di dugc dé xut dua vao dic diém gay bénh trén
1am sang, dic diém sinh héa va mdi lién quan & cap do phan ta, lai phan tc ADN-
ADN. WHO va CDC cua My sau nhiéu lan d3 di dén viéc dinh tuyp huyét thanh

Salmonella nhu sau: Chi Salmonella duoc chia thanh hai loai la Salmonella enterica
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va Salmonella bongori. S. enterica dugc phan thanh 6 dudi loai do 1a enterica,

salamae, arizonae, diarizonae, houterae, indica, duoc danh vai s La ma: I, 11, 1la,
I1Ib, IV va VI. Do duéi loai c6 nhiéu tuyp huyét thanh khac nhau nén duéi loai nay
phan loai dén tuyp huyét thanh. V& mat di truyén, cac tuyp huyét thanh trong cuing
loai c6 su khac biét viing gen tién hoa l1a 3,8-4,6% nhung su khéac biét vé axit amin
thap hon, tir 0,7 dén 1,3%. C6 thé cac tuyp huyét thanh duoc tién hoa tir mot to tién,
trong qué trinh séng, ching thu nhan cac gen tir ca thé khéac va hinh thanh nén sy
khac biét va tién hoa thanh céc tuyp huyét thanh méi. Nham phan biét mdi tuyp huyét
thanh khdng phai 1a mot loai riéng biét nguoi ta dat viét tén cua tuyp huyét thanh co

chir cai dau viét hoa va khdng viét nghiéng.

Tén cua tuyp huyét thanh Salmonella con duoc dat theo cong thirc khang
nguyén O, H va Vi. Theo cach nay, sé la ma dau tién ky hiéu cho dudi loai, sau dau
cach 1a cong thirc khang nguyén O sau d6 dén dau “.” va dén pha 1, hoic pha 2 caa
khang nguyén H, cudi cung 1a khang nguyén Vi. Dau gach ngang (“-”) chi 1a khang
nguyén khdng cé. Vi du S. Chameleon dugc viét dudi dang S. IV 16:24,z32:-. S.
Enteritidis: 1 9,12:gm:-.

1.1.6. Khd ndng gdy bénh caa Salmonella

Bénh nhidm khuan Salmonellosis 12 mot bénh nhiém tring do vi khuan
Salmonella gay ra, 1a mét trong nhitng bénh lay truyén qua thuc pham phé bién va
phan b rong réi nhat, véi hang chuc tridu truong hop mac bénh & ngudi trén toan thé
giéi mdi nam [27]. Mot sb tuyp huyét thanh Salmonella gay bénh dic trung cho nguoi
nhu tuyp huyét thanh Typhi, Paratyphi A, B va C. Trong khi d6, mot sb tuyp huyét
thanh c6 kha ning gay bénh Salmonellosis trén ca ngudi va dong vat (ching nhiém
vao thirc dn cho ngudi va dong vat). Mot sé tuyp chi gay bénh trén dong vat nhu tuyp
Typhisuis. Khi con ngudi tiéu hda cac thuc pham va nude udng bi nhidm Salmonella,
ching xam nhap thong qua dudng tiéu hda gay cac chiéu trimg nhu sot, giam nhip
tim, huyét 4p, hoic mang cac diu hiéu bénh thuong han rat dién hinh. Tai Hoa Ky,
c6 hon 1,35 triéu ca nhiém khuan Salmonella mdi nim khién hon 26.500 ca nhap vién
va 420 ca tir vong [28]. U'dc tinh cac ca nhiém Salmonella khang thuéc do Salmonella
khong thwong han va Salmonella tuyp huyét thanh Typhi gay ra la khoang 216.600

Va Céc ca tir vong lién quan dén Salmonella khang thudc 1a gan 75 ca mdi nam [29].
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Salmonella khdng gay bénh thuong han di cho thay kha nang khang 3% d6i vai ca

ciprofloxacin va ceftriaxone (khang sinh chi yéu dugc sir dung dé diéu tri nhiém

trung Salmonella) va 5% khang véi nam loai thudc tro 1én.

1.1.7. Cau tric h¢ gen cia Salmonella

Kich thudc toan bo hé gen cua loai Salmonella dao dong khoang 3,39 Mb dén
5,59 Mb chira khoang 3.969 dén 9.898 gen. Bén canh d6, Salmonella con c6 1 téi 2
plasmid tdn tai trong hé gen véi cac kich thude khéac nhau (tir 2 — 200 kb) [30].

Saimonelia typhi

4,800,037 bp

Hinh 1.2. Biéu di&n vong tron caa hé gen S. Typhi. Vong bén ngoai duoc danh du
bang megabase. Vong tron ¢ pham vi tir 1 (vong tron bén ngoai) dén 9 (vong tron
bén trong). Vong 1 va 2, cac gen trén mach xudi va mach nguoc; vong 3 va 4, gen
dugc bao ton ¢ E. coli; vong tron 5 va 6, cac gen dic hiéu caa S. Typhi so Voi
E.coli; circle 7, pseudogenes; circle 8, ham luong G+C; circle 9, d6 l1éch GC ((G -

C/G +C); mau kaki biéu thi c4c gia tri >1; mau tim <1).
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Tat ca cac gen dugc ma héa mau theo chirc ning: xanh dam, kha ning giy

bénh/thich tng; mau den, chuyén hoa ning luong; mau do, chuyén thong tin; mau
xanh dam, ciu trdc mang/bé mat; mau luc lam, sy xudng cap cua cac dai phan tir;
mau tim, suy thoai cua cac phan ta nho; chuyén héa mau vang, trung tam/trung gian;
mau xanh nhat, bé diéu chinh; cac yéu té mau hong, thé thuc khuan/IS; mau da cam,

dugc bao ton theo gia thuyét; xanh nhat, chwa rd chirc ning; nau, pseudogenes [31].

Khi danh gia trinh tu hé gen caa Salmonella cho thay trinh ty DNA cua chung
vi khuan nay mang tinh bao thu cao va chi c6 mot sé ving dic biét co su bién doi
trong hé gen. S tich lily cac gen trong qua trinh tién hda cua chiing do cac nhém gen
thudc SPI, cac yéu t6 di truyén van dong, cac plasmid rat phong phu va thuong bién
d6i gitra cac tuyp huyét thanh [32] (Hinh 1.3).

£3
i < 2
: : :
2 3 g 383 g
2 2 = 8 - = 2Z23 m g o
s 83828 .e33%3583% 2 3 i i
fe il BEisiivi Bilydsatigas. 1%y
:E§553«9§§=§..’a§§ §8o03d 5522tz e 88
52';33E§’§§?°23gvagfﬂiiii"‘g‘.‘:g(}t:-‘;g
H % g8 X3 ZZ5 % 8§zt %
E,é's??: %z‘wﬂii§§§w‘.—§§ é%ﬁc,:a__sg
£ 888%3 ~§§zé§!g~¥§gg H $3:53:98%¢%28
PR e g e 383262 $ 83 22333353553%%
I Y I B - T T S Y V. S S B L B, S S
$. bongor str NCTC 12419
S arizonae str RSK2980
S Javiana str GA_MMO4042433 | T il f.’:
S Typhi ste Ty2 ’,3,2 .

. Typhi s CT18
5. Gallinaeum st 287/91 | B 4 o
S, Enteritidhs st P125109 ; R g’;\‘ s . “ . ;e r
5.Dubln strT_0z021853 (SRR I
. Welteveeden st Hi_N0S-537 |
5. Paratyphi A str ATCC_9150 .
S. Paratyphi A st AKU_12601
S. Newport st SL317 £
S Newport ste SL254 z :
5, Kentucky sts CVM29188 |
5. Kentucky 3t COC_191 |
. Madarstr 1059066 (1)

S Hadar str 18_BelaNagy a

$. Tennessee str COCO7-0191 Bl i 1
S Vischow ste SLas1 (1) ) ) S5 m
§ Paratyphi € str RKS4594 | g
$. Choleraesuts str SC.867
S, Saintpaul str SARAZY 3 3 )
S Sointpaul ste SARA23 mﬁw 3 Tuong déng giita cac chung
S Schwarzengrund str SL480 . _
S Schwarzengrund str CVMI9633
5. Heidetberg st 56466, (1 ;ﬂ( [ 65.0 % 100.0 %
$. Heidelberg st SL476. SIS IR
S, Paratyphi 8 str 987
5. Agona sts SL483 |
S, 4151124 str CVM23701
S, Typhimurum str SL1344 NCTC 3347
S, Typhimurium ste OT104 NCTC) 3348

sao chép gen trong mdi chung

S, Typhimurium str 140285 3.2% 53%
S. Typhinmurium st D23580
S, Typhitmorium str LT2

Hinh 1.3. Dir liéu BLAST cua 35 hé gen S. Enterica: sé lwong ho gen duogc tim
thay chung gitta cac chung Salmonella va miic 6 sao chép gen trong mdi loai bang

cach so sanh BLAST tat ca theo cip & cap do axit amin [32].
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Trong nhiéu thap ky, cac nha khoa hoc d nghién ciru su trong ddng trong hé

gen gitra vi khuan Salmonella va Escherichia coli. Hé gen cua hai chang vi khuan
nay c6 nhiéu diém tuong dong [33], tuy nhién hé gen cua Salmonella c6 chira cac yéu
t6 gay doc (virulence factor — VF). Su khéc biét giita hé gen cua hai chung vi khuan
nay nam & sb lugng cac gen gia c6 thé 1én toi 200 gen. Trong sé nhitng gen gia phat
hién duoc trong hé gen cua Salmonella, mot phan 16n 12 gen khong hoat dong, mot
phan c6 lién quan t&i cac gen giir nha (housekeeping genes) va mot phan hién dang
duogc gia dinh c6 lién quan tgi nhitng yéu té gay doc, cac gen sinh doc t cua vi khuan
[31]. C4c gen gia nay c6 ngudn gdc tir viéc dich chuyén khung dich ma khién cac gen
bi bat hoat, hay tir cac yéu té di truyén chuyén vi, hoic cac doan gen chuyén ngang
tir thuc khuan thé [30], [31].

1.1.8. Plasmid

Plasmid la cac phan trt ADN mach kép, thuong ¢ dang vong. Plasmid cé kha
nang tu sao chép va co thé truyén gitra cac loai vi khuan khac nhau. Plasmid thudng
chaa cac gen hay nhém gen mang lai mot wu thé chon loc nao d6 cho vat chu vi
khuan, vi du nhu c6 céc gen khang thudc hoic doc luc. Pic diém nay gidp cac loai
plasmid dé dang truyén giira cac vi khuan tir cac ngudn khac nhau va khu vuc dia ly
khac nhau. Viéc thu nhan cac plasmid mang gen khang thudc hoic doc luc co thé
lam thay d6i dang ké ty 1& xuat hién cua cac dong vi khuan doc luc hodc da khang
thudc. Sy xuét hién cac dong vi khuan nhu vay ngay cang da dang va phuc tap ca vé
kiéu cach va mic do. Chinh vi vay, ngoai cac nghién ciu dich t& hoc phan tir caa
cac dong vi khuan khéac nhau thi cin mé rong hon nita nghién ciru chuyén sau vé
dich t& hoc phan tir céc plasmid cd thé truyén gitra cac dong vi khuan. Déi voi muc

dich nay, hé thong phan tich plasmid duoc cho 12 vo cung can thiét.

Ké tir nam 2005, cac nha khoa hoc di thiét lap dugc mot so do phan tich don
Vi sao chéb dua trén ki thuat PCR dé huéng téi phan tng multiplex PCR cua don vi
sao chép tir cac ho plasmid chinh xuat hién trong thanh vién ho
Enterobacteriaceae[34]. Phuong phap nay ban dau phat trién dé phat hién cac cac
don vi sao chép cua plasmid thudc 18 nhom khong tuong thich (Inc) cua cac loai

Enterobacteriaceae [35]. Gan day, cac don vi sao chép mai va cac loai plasmid duoc
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xac dinh bang phuong phap giai trinh tu gen thé hé méi, diéu nay da mé rong PBRT

dén kha nang nhan dang thanh cdng 25 don vi sao chép khac nhau [36]-[38]. Vé
mit 1am sang, khong phai tat ca cac ho plasmid déu xuat hién véi tan suat nhu nhau
& cac chung vi khuan duong rudt. Déi véi cac plasmid thudong xuyén xuat hién, so
d6 phan tich duya trén trinh tu d duoc dua ra dé xac dinh cac plasmid scaffold lién
quan. IncF, Incll, IncN, IncHI2 va IncHI1 la cac plasmid hién dang duoc phén loai
dwa trén MLST (pMLSTL http://pubmlst.org/plasmid/) [36]-[39]. Bé trich xuat

théng tin cé lién quan tir mot luong 16N dir liéu dugc tao ra, mot cong cu tin sinh hoc

truc tuyén dé sir dung 1a ResFinder - mot ngudn truc tuyén mo dé xac dinh céc gen
khang khang sinh trong dit liéu giai trinh ty thé hé tiép theo va du doan cac kiéu hinh

tir cac kiéu gen [40].
1.2. Tinh hinh nhiém, khang khang sinh, khang chat tay rira & Salmonella

1.2.1. Tinh hinh nhiém va khang khang sinh trén thé gigi

Salmonella 1a mot mam bénh quan trong gay ra cac bénh truyén nhiém & dong
vat va nguoi. Hang ndm, nhiém khuan Salmonella khéng chi 1am giam ning suét san
Xuit, gay chét gia cam ma con 1am 6 nhim chudi thirc dn ctia con nguoi, dan dén
thiét hai kinh té nghiém trong trong nganh chin nudi gia cam, ciing nhu 13 van dé stc
khoe cong ddng nghiém trong. Theo CDC (M¥) hang nim xay ra khoang 1,35 triéu
ca nhiém Salmonella, 26.500 ca nhap vién va 420 ngudoi chét [41]. Mac du nhiéu bién
phép phong ngira va kiém soat khic nhau da dugc thyc hién, bao gom cac chuong
trinh str dung vic-xin va khang sinh di duoc thyc hién thi nhiém khuan Salmonella
van 1a mét trong nhitng van dé quan trong nhat trén toan thé gisi. Nghién cau thiy sy
lwu hanh cua Salmonella trén thit gia cam khoéng giam di theo thoi gian ma chi khac

nhau gitra c4c qudc gia trén toan thé gidi.

Theo nghién ctru cua Abdi va cong su thuc hién tai Nam Ethiophia tir nam
2014 - 2015, 270 mau tir cac ngudn khac nhau bao gom tim bong 16 hau mdn cua ga
(n = 244), tim bong cua tay ngudi (n = 9) va chat don chudng (n = 17) duoc thu thap
tir ba trung tdm nhan giéng ga, cho thay ti I¢ nhiém Salmonella 14 16,7% [42]. Mot
nghién ciru do Raji va cong thuc hién cho thiy ti 16 mau duong tinh voi Salmonella

la 8,6% (n=500) [43]. B&o céo cua Zhisiri va cong su ghi nhan ti 1¢ nhiém Salmonella
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trén thit ga 1a 51% (n=200) [44]. Nghién ctru thuc hién tai Trung Quéc bai Wang va

cong sy cho thay 17,6% (n=420) mau thu thap tai néng trai va 10 md gia cam nhiém

Salmonella enterica [45].

Theo nghién ctru cua Tingting Cao va cong su thuc hién tai sau tinh caa Trung
qudc nam 2019 véi két qua: ty 16 nhim Salmonella trong mau ga la 10,5%, lon 1a
24,4%, vit la 23,3% va stra la 29,4%; cac chung Salmonella khang ampicillin cao
(59,60%) [46].

Mot s6 nghién ctu doc 1ap khac nhau da dugc thuc hién trén toan thé gioi danh
gia ti 1& nhiém Salmonella trong thuc pham & cac nudc thuoc Pong Nam A va chau A.
Daénh gia ti 16 nhiém céc tuyp huyét thanh Salmonella va Salmonella spp. ¢ ga, c4c san
pham gia cam 1a diéu can thiét dé dam bao an toan thuc pham khi chung duoc tiéu thy
rong rai trén toan thé gisi. Su phan bd cua céc tuyp huyét thanh Salmonella trong céc
san pham twong Gng tir cac qudc gia chau A khéc nhau, bao gém: Campuchia, Trung
Quéc, Iran, Nhat Ban, Malaysia, Myanmar, Singapore, Han Quéc va Thai Lan. Trong
bdi canh tang truong kinh té nhanh chéng ¢ chau A, dic biét & Trung Quéc, cac nha
phan tich chi ra rang luong tiéu thy thit ga cua chau A trong sé gia ting trong tuong lai
[47] nén viéc lay nhiém Salmonella cang can dugc chéi y hon nita. Nhiéu tuyp
Salmonella khac nhau c6 thé lay nhiém cho gia cam thong qua lay truyén doc, ngang
va lay nhiém chéo [48]. Bang 1.1 cho thdy muc ti 1& nhiém Salmonella duoc tim thay

trong cac mau duoc chon tir cac quéc gia chau A khac nhau.

Bang 1.1. Ty I& nhiém Salmonella spp. trong c&c san pham thit ga va gia cam & mot

sb nudc Chau A

Nuwée S0 lugng S6 mau Ti 1 phan trim I\\Igu_(‘)n

mau dwong tinh  dwong tinh (%) tai li¢u
Campuchia 187 78 41,7 [49]
&”g‘cg 1152 601 52,2 [50]
Iran 452 111 24,6 [51]
Nhat Ban 821 164 20,0 [52]

Malaysia 191 79 41,4 [53], [54]



https://pubmed.ncbi.nlm.nih.gov/?term=Cao%20T%5BAuthor%5D

15

Nutc S0 lwgng S6 mau Ti 1é phan trim I\!gu_ﬁn
mau dwong tinh  dwong tinh (%) tai liéu
Myanmar 141 138 97,9 [55]
Singapore 270 52 18,1 [56]
Han Quéc 330 65 19,7 [57], [58]
Théi Lan 195 79 40,5 [49]

Dua trén cac nghién ctru, ty 1& nhiém Salmonella cao duoc quan sat thay ¢ cac
nudc dang phat trién nhu Myanmar, Campuchia, Thai Lan va Malaysia. Ty 1¢ mac
bénh khac nhau & mdi quéc gia co thé 1a do su khéc biét trong quan 1y vé sinh, nd luc
cua Chinh phu, k¥ thuat phan tich cua cac phong thi nghiém, quy dinh quan ly, thu
thap mau, thu thap dit liéu va béo céo v.v.[52]. Cac nha nghién ciru ciing ghi nhan
rang thit ga ban 1¢é tai Yangon, Myanmar c¢6 97,9% nhiém khuan Salmonella [55].
Thuc hanh vé sinh kém va diéu kién chwa dam bao vé sinh tai cac quay hang trong
cho 12 nguyén nhan chinh dan dén ty 18 & nhiém cao nay. Ngoai ra, toc do luan chuyén
thit ga cham, nhiét do bao quan khéng phu hop va do dung khong dugc khir tring c6
thé gop phan lam cho vi khuan Salmonella gay bénh phat trién trong thit ga. Singapore
c6 ty 1é nhiém khuan Salmonella thap nhat trong sé cac quéc gia duoc nghién ctu

nho nhitng nd luc cua Chinh phi nham dam bao an toan vé sinh thuc pham [56].

Mtc d6 nhidm Salmonella trong thit ga va cac san pham gia cam ciing khac
nhau tdy thudc vao loai cira hang gia cam (siéu thi va cho thuc pham tuoi séng). Nhin
chung, ty 1& nhiém Salmonella trong c4c mau thyc pham twoi séng & cho cao hon so

vé6i cac mau thuc pham tir siéu thi, dao dong tir 25,0 dén 53,9%.

Salmonella rat dé lay lan gitra c4&c mau thit ga, cac san pham gia cam va c6 thé
lay lan mam bénh trong toan bo chudi san xuat ndng san. Viéc xac dinh céac tuyp
Salmonella da tro thanh mot van dé sic khoe cong dong quan trong vi ching c6 thé
lién quan dén cac bénh khac nhau [59]. Do d6, viéc xac dinh cac tuyp Salmonella
trong cac mau gia cam la rat quan trong dé danh gia dich bénh va giam sét dich t&
hoc. Trong cac cong trinh nghién ciu khac nhau, sy phan bé cua tuyp Salmonella la
khac nhau. Nhu di trinh bay trong Bang 1.2., mdi quéc gia c6 cac tuyp Salmonella

khac nhau. lwabuchi phat hién ra rang S. Infantis 1a tuyp Salmonella phd bién nhét &
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Nhat Ban (81, n = 452; 17,9%) [52], trong khi Shafini bao cao rang tuyp Salmonella

phd bién nhat & Malaysia l1a S. Enteritidis (25, n = 62, 39,7%) [54]. Nguoc lai, mot
nghién ciru khéc cua Abatcha tir Malaysia cho thay S. Corvallis 1a tuyp huyét thanh
phd bién nhat & ga (7, n = 17; 41%) [53]. Lee ciing phat hién ra rang S. Typhimurium
(12, n = 18, 66,7%) la tuyp huyét thanh phé bién nhat & Han Quéc. [60]. Thompson
la tuyp chiém wu thé & Iran va S. Albany & Myanmar [51], [55]. Tai Nhat Ban, c6 27
tuyp dugc phat hién, 24 & Myanmar, 11 & Singapore, 8 & Malaysia, 5 ¢ Iran va Han
Qudc, 11 ¢ Singapore va 8 & Malaysia. Ty Ié nhiém khuan Salmonella rat khac nhau
do dia 1y, phuong phap 1dy mau, loai miu va phuong phap phan 1ap phat hién
Salmonella [61].

Bdng 1.2. Sy phan bo céc tuyp huyét thanh Salmonella & gia cam

N | Loai , P Tai
Ving/nwéc miu Tuyp huyét thanh Salmonella (n) ligu
Iran
Mansoura Thit ga Thompson, Enteritidis, Typhimurium, Hadar, chua rd
[51]
Gan Thompson, Enteritidis, Typhimurium, Newport, chua rd
Tim Thompson, Enteritidis (4), Typhimurium (2), Newport (5)
Nhat Ban
Infantis (39), Nigeria (26), Wien (24), Limete (10), Uppsala
. (10), Canada (9), Adime (5), Abony (4), Brezany (4), Lomita
Hokkaido (4), S, Rissen (4), Reading (3), Derby (3), Tripoli (3), Eko [52]
(2), Montevideo (2), Stanley (2), UN (16)
Aichi. Gifu Thit ga Infantis (42), Kalamu (35), Manhattan (25), Uppsala (24), Canada
i ' (13), Schwarzengrund (11), Stanleyville (11), Eko (6), Finaghy
Mie
(5), Brezany (2)
Miyazaki, Oita, Schwarzengrund (32), Stanleyville (26), Kalamu (21), Manhattan
Saga (8), Canada (6), Uppsala (5), Brezany (4), Eko (4), Finaghy (2)
Malaysia
Thit oa Enteritidis (20), Hadar (14), Gallinarum (6), Dublin (5), Stanley [54]
Selangor, e (4), Anatum (1), Choleraesuis (1), Typhimurium (1)
Negeri
Sembilan A b3
Gf‘/ité?]m Enteritidis (4), Hadar (1), Dublin (1), Stanley (1)
‘ySén
pham thit Enteritidis (1), Stanley (1), Anatum (1)

ga
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Vung/nuée Il;::;:':: Tuyp huyét thanh Salmonella (n) l-li—;:
Myanmar
Albany (53), Kentucky (15), Braenderup (14), Indiana
(11), Virchow (5), Brunei (5), Weltevreden (4), Derby
. (3), Typhimurium (3), Enteritidis (3), Wagenia (3), Diogoye
Yangon Thit ga (2), Bareilly (2), Lexington (2), Stanley (2), Agona (2), Hindmarsh [55]
(2), Cerro (1), Yoruba (1), Mbandaka (1), Newport (1), Stuttgart
(1), Paris (1), Apeyeme (1)
tTuhSE gi: Saintpaul (17), Brancaster (11), Albany (6), Stanley (5), Agona
Singapore dAnV (4), Typhimurium (3), Gaminara (2), Bovismorbificans (1), Give [56]
10 & (1), Newport (1), Weltevreden (1)
anh
Han Québc
Chungcheong, 88
Cveoreane  Nguyén  Typhimurium (12), Hadar (2), Rissen (2), Virchow (1), Bareilly (1) [57]
yeongsang, con
Gyeonggi

Ghi chii: n la s6 lwong chiing

Trong khi d6, mot loat cac nghién ciru vé s nhay cam khang sinh & Salmonella
c6 ngudn gc tir gia cam da duoc tién hanh ¢ nhiéu qudc gia khac nhau. Su nhay cam
khang sinh cua cac chang Salmonella c6 ngudn gbc ga va cac san pham gia cam & Al
Cap, Iran, Nhat Ban, Malaysia, Myanmar, Singapore va Han Quéc, nhu thé hién trong
Bang 1.3. Ngoai trir nghién ctru dugc thuc hién & Nhat Ban, tat ca cac nghién ciru déu
sir dung thir khoanh gidy khang sinh dé danh gia kha ning khang khang sinh cta
Salmonella spp. dugc phan Iap tir thit ga va cac san pham gia cam. Nhin chung, cac

chang Salmonella tai mdi quéc gia da thé hién cuong do khang thude khang sinh khac

nhau.
Bang 1.3. Su phan bo khang khang sinh ¢ gia cam cac nudc chau A
S6 lwgong Nguf‘)n
Nwée  miu(vie T puong Khang khang sinh (n; %) tai
. phap a
chi) liéu
I(Thit o AMC (6;5,4%); AMP (13; 11,7%); CHL (4; 3,6%); KAN
Iran gava long A (41; 36,9%); NA (103; 92,8%); STR (63; 56,8%); TET [51]
93) glay (90; 81,1%); TMP (76; 68,5%); SXT (68; 61,3%)
. 452 (thit ~ Phalodang  AMP (81; 17,9%); BCM (222; 49,1%); CFZ (26; 5,8%);
Nhat ban N [52]
ga) thach  CTF (9; 2,0%); CST (13; 2,9%); DSM (313; 69,2%); GEN
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Sé_lu(_rng Phuong _ Ngu_f")n
Nuée mau (vt phap Khéang khang sinh (n; %) tai
chii) liéu
(2; 0,4%); KAN (180; 39,8%); NA (72; 15,9%); OXY
(72,6%); TMP (217; 48,0%)
Khoanh AMX (3; 27,3%); AMP (8; 72,7%); CFP (3; 27,3%); CIP
Malaysia 11 (thitga) .z (3; 27,3%); ERY (11; 100,0%); NA (1; 19,1%); PEN (11;  [62]
g1y 100,0%); STR (1; 9,1%); VAN (1; 9,1%)
138 (thit AMC (24; 17,4%); AMP (65; 47,1%); CRO (5; 9,6%);
Myanmar  ga nguyén Khoanh  CHL (32; 61,5%); CIP (13; 9,4%); GEN (11; 8,0%); LIS [55]
con) gidy (8; 5,8%); NOR (1; 0,7%); STR (68; 49,3%); TET (75;

54,3%); TOB (12; 8,7%); SXT (97; 70,3)

AMC (8; 15,4%); AMP (41; 78,8%); CRO (5; 9,6%);

Singapore 52 (thit ga) Kh?f"”h CHL (32; 61,5%); CIP (2; 3,8%); GEN (12; 23,1%): NA  [56]
g1y (16; 30,8%); TET (32; 61,5%); SXT (29; 55,8%)
o Khoanh  AMP (1 5,6%); CFZ (1; 5,6%); CTX (1; 5,6%); CAZ (1;
; 18 (thit ga) 5,6%); NA (7; 38,9%); STR (32; 61,5%); SXT (29; [57]
Quoc giay 55,8%)

Ghi chii: n la sé lwong chiing khdng khdng sinh

Theo cac nghién ciru trong Bangl.3., Salmonella spp. khang ampicillin (AMP)
da duoc quan sét thdy ¢ tat ca cac qubc gia dugc nghién cau (Iran 12 11,7%; Nhat
Ban 1a 17,9%; Malaysia la 72,7%; Myanmar la 47,1; Singapore la 78,8%; Han Quéc
1a 5,6%). Biéu nay cho thy ring AMP duoc st dung nhu mét loai khang sinh chinh

trong nganh chin nudi gia cAm & cac quéc gia nay [56], [62].

Ngoai AMP, khang axit nalidixic (NA) dd dugc tim thay ¢ tit ca cac qudc gia
dugc nghién ciru ngoai trir Myanmar. D3 ¢ bao cdo rang ty 1é khang NA cao cua
chang Salmonella ¢ Iran 12 do viéc lam dung NA dé thiic diy ting truong va diéu tri

bénh nhiém khuan Salmonella [51].

Erythromycin (ERY) thugc nhdm macrolid, tac dung phd rong. Su chuyén vi
cua gen khang ERY tir mot plasmid khong tiép hop sang mét plasmid tiép hop da gop
phan gia taing mic d6 khang thudc manh cua vi sinh. Két qua 1a n6 cé thé truyén tir
vi khuan nay sang vi khuan khac [61], [63]. Thung phat hién ra rang Salmonella hoan
toan khang ERY. Diéu nay c6 thé dugc giai thich 1 do str dung sai ERY, gay ra hién
tuong khang thudc [62]. Do d6, ERY khéng con dugc khuyén khich si dung trong

nganh chan nuéi nhu 1a trong nganh chan nubi ga.
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Theo nghién ctu cia Anuradha Jeewantha Punchihewage-Don va cong su

thay ty & nhiém khuan Salmonella da giam xudng con khoang 6% trong vong 14 nim
tr 11,5% va 9,7% tuong (tng & ga tay va thit ga xay ban Ié [64]. Salmonella khang da
thuc (MDR) tir ga ty xay béan Ié (36%) cao hon so véi ga ban 1¢ (20%). Cac chung
Salmonella da khang tir ga tay (46,7%) c6 kha ning khang it nhat 3 loai khang sinh
cao hon so voi ga (14,6%) duoc ldy mau qua manh trang [65]. Salmonella da thé hién
kha ning khang nhiéu loai khang sinh trong moi nhém/phan nhém khéng sinh bao
gom aminoglycoside, aminopenicillins, B-lactam, cephalosporin (thé hé tha ba)
cephamycin, phenicols va tetracycline [66]. Khang da thuéc (MDR) trong sé cac

chang Salmonella phan 1ap ¢ nguoi van cao tir nim 2008 dén 2014 & muc 9,3%.

Céc tuyp huyét thanh Salmonella chiém wu thé dwgc phan lap tir thit ga 1a
Kentucky, Enteritidis, Typhimurium, Infantis va Heidelberg [67]; [67]; [68]. Céc
tuyp huyét thanh chiém wu thé duoc thu thap tir ga tay 12 Reading, Kentucky, Agona,
Hadar va Ouakam [68]. Cac typ huyét thanh pho bién nhat cia Salmonella gay nhiém
trung ¢ nguoi la Enteritidis, Typhimurium, Newport, 14,[5],12:i:-, Javiana va
Heidelberg. Bat ké ngudn gdc (théng thuong hay hitu co), S. Heidelberg c6 kha ning

khang hai hoic nhiéu loai khang sinh cao hon [69].

Ceftriaxone 1a nhém Cephalosporin thé hé 3, ¢ phd rong trén nhiéu vi khuan
Gram am va thudng duoc st dung dé diéu tri bénh nhiém khuan Salmonella. 11,1%
cac chung Salmonella phéan lap ¢ ga tay va 8,7% cac chung Salmonella phan lap ¢ ga
d3 khang lai ceftriaxone vao nam nam 2014[70]. Céc typ huyét thanh pho bién nhat
cua Salmonella khang ceftriaxone la Typhimurium, Newport, Dublin, Heidelberg va
14,[5],12:i:- [71]. Béo céo vé cac méi de doa khang thudc khéang sinh ¢ Hoa Ky nim
2019 cho thay tinh trang khang ceftriaxone & vi khuan Salmonella khong thuong han
dang gia tang va dat gan 10% ddi véi ciprofloxacin vao nim 2017 [72]. Ceftriaxone
dugc tim thay trong nhoém khang sinh Extended-Spectrum Cephalosporins (ESC).
ESC 1a khang sinh nhom p-lactam can thiép vao qué trinh chuyén hoa téng hop thanh
té bao [70]. Vi khuan di thich nghi va phat trién kha nang khang lai beta-lactam bang
cach téng hop beta-lactamase, enzym nay sé& tach vong beta-lactam va 1am bat hoat
khang sinh [73]. Cac gen B-lactamase phd bién lién quan dén tinh khang cua
Salmonella la blaTEM, blaSHV, blaCMY, blaCTX-M va blaOXA-1. Cac gen
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blaCMY va blaCMY -2 thudng duoc phuc héi tir cac chang vi khuan Salmonella phan

lap tr nguoi. Céc tuyp huyét thanh cua Salmonella Newport, Heidelberg va

Typhimurium c6 lién quan dén tinh dwong tinh véi blaCMY.

Ciprofloxacin 1a mot loai khang sinh quan trong duoc st dung dé diéu trj cac
treong hop nhidm khuan Salmonella ning, ty 16 khang thube da giam xudng dudi 2%
ké tir ndm 1997 trong thit ban 1¢ [74]. Mac du hiém gap, nhung da co trudng hop ghi
nhan cac chung khéang ciprofloxacin, mét phan caa nhém khang sinh fluoroquinolone
[74]. Mac du khong vuot qua 4%, nhung ty 1€ khang axit nalidixic & nguoi da tang tir
0,4% nam 1996 1én 3,5% vao nam 2014 [71]. Pay co thé 1a mot nguyén nhan gay lo
ngai vi axit nalidixic (mot quinolone don gian) 1a mot chi s6 twong quan véi dot bién
dau tién trong hai dot bién khang hoan toan ciprofloxacin [64]. Vi khuan c6 dugc kha
nang khang axit nalidixic nhd chuyén gen thong qua plasmid. Plasmid ma hoa kha
ning khang quinolone c6 thé chuyén théng qua gen gnr. San pham gen gnr bao vé

truc tiép DNA gyrase khoi su tc ché quinolone.

1.2.2. Tinh hinh nhiém va khang khang sinh tgi Viét Nam

Viéc lay nhiém Salmonella trén cac doi twong thuc pham tai Viét Nam rat phd
bién. Trong nghién cau cua Ngd Hoang Tuan Hai va cong su trén cac mau thit lon
thu thap trong khu vuc quan Cau Gidy, thanh phd Ha Noi di xac dinh duogc ty 18
nhiém Salmonella tai c4c cira hang kinh doanh thit lon truyén théng 1a 70,7% [75].
Con sb nay & cac cira hang hién dai, quay hang dich vy an udng lan luot 13 58% va
80,5%. Trong mot nghién ciru vé Salmonella thuc hién viéc giam sat ti 1& nhidm ti
cac mau thu thap trong chudi ché bién thit lon ¢ Thiru Thién Hué, tac gia Takeshi va
cong su thay ty 18 duong tinh Salmonella spp. cua thit lon ban I¢é tai cac cho 1a 32,8%
[76]. Tac gia Nguyén Thi Anh Pao vao nim 2021 cong bd ti 1& nhiém Salmonella
duoc phét hién trong 75% mau nudc séng, 57,1% mau nudc tudi, 17,5% mau rau va
2,5% mau nudc da [77], mot nghién ctu khéac cua tac gia nay nam 2016 chi ra ti I¢
nhiém Salmonella cao dwoc phat hién trong cac mau thit lon (69,7%), gia cam
(65,3%), thit bo (58,3%), tdm (49,1%) va cac mau ca nudc ngot (36,6%) [78]. Mot
nghién ciu khéc [79] thuc hién véi 341 trang trai gia cam va lon (117 trang trai ga,
118 vit, 104 trang trai lon) thudc ving Bong bang séng Ciru Long, Viét Nam véi tong

s6 1349 mau, trong d6 739 ching Salmonella da duoc phan lap. Nghién cau di chi
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ra ty 1& phd bién ciia Salmonella ¢ cap trang trai 1a 73%, trong d6 ti 1& dwong tinh cao

nht twong Gng Vai trang trai vit (94,3%), tiép theo 1a trang trai lon (91,3%) va trai
ga (64,7%). Bén canh d6 két qua nghién ctru cling cho thdy mirc do phé bién cao nhat
ctia Salmonella trong cac mau tir trang trai vit (69,9%), tiép theo Ia lon (65,4%) va ga
(32,0%) [79].

Murc d6 nhay cam khang sinh cua cac chung Salmonella phan lap dugc trén
thuwe pham nhitng nam gan day tai Viét Nam ciing gay cha ¥ va dang lo ngai. Khao
st trong céc trang trai chin nudi gia cam tai ving Pong bang Séng Ciu Long cho
thay cac khang sinh polypeptide, tetracycline, penicillin va aminoglycoside 1a nhitng
loai khang sinh duoc su dung boi hau hét céc trang trai, trong khi penicillin,
lincosamide, quinolone va sulphonamide/trimethoprim 1a nhiing hop chat duoc st
dung nhiéu nhét [80]. Viéc st dung khang sinh pho bién trong chin nudi va chua
duoc kiém soat nghiém ngat tai Viét Nam dan té6i tinh trang vi khuan khang khang
sinh ting va lay lan trén cic khu vuc, cic trang trai chan nuéi [81]. Trong nhiéu
nghién ctru trén ddi tuong thit, hai san lvu hanh trén thi treong ban 1é trong nude ghi
nhan ti 1¢ cac chung Salmonella phén Iap dugc c6 kha nang khang khang sinh 1én
chiém 59-89% [77]-[79], [82]. Céac khang sinh phd rong nhu tetracycline,
trimethoprim—sulfamethoxazole, chloramphenicol va ampicillin 1a nhing nhém
khang sinh ¢4 ti I¢ khang cao nhat dugc ghi nhan trong nhiéu nghién cau. [77], [83],
[84]. Pic biét trong nghién ctru cia Holohan va cong su vao nam 2002 thiy gen mcr
lién quan dén tinh khang khang sinh colistin ciing dugc tim thay trong 18/65 chung

Salmonella phén lap [82].
1.2.3. Tinh hinh khéng chit tay rira & Salmonella

Nham ngan ngira va kiém soét su gia tang cua vi sinh vat trong méi truong san
Xuit, cac ké hoach 1am sach duoc 4p dung thudng xuyén bang céach sir dung céc loai
dung dich tay rira va khir trang [85].Tuy nhién, viéc sir dung rong réi cac hda chat
nay c6 thé vd tinh chon loc ra nhdém vi khuan so hitu dong thoi kha nang khang khang
sinh va céc hop chat khang khuan khac [86]. Nhém céac chat tay rira bao gom céc hop
chat amoni bac bén (QAC) da duoc duoc sir dung trong c4c trang trai, moi truong va

san xuat 1a Benzalkonium chloride (BKC) va cetylpyridinium chloride (CPC) [87],
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[88]. Cho dén nay, cac trudng hop Salmonella khang BKC va CPC di duoc b4o cdo

va mot trong nhimg co ché chinh caa tinh trang nay 1a sy ton tai caa Salmonella mang
gen khang chat tay ria [89]. Trong do, gacE va qacEA 1a hai gen phd bién duoc tim
thdy trong nhdm nay; chiing thuc ho gen SMR va nam trong ving bao tén dau 3' trén
mét sb integron cua vi khuan Gram am nhu Salmonella [90], [91]. Su biéu hién cac
gen nay ¢ Salmonella dugc chiang minh trong chi sé MIC cao twong dong véi kha niang
dé khang chat tay rira. Hién nay tai Viét Nam, cac nghién cau vé kha ning khang QAC
va sy phan bé cua gen lién quan trén d6i twong vi khuan Salmonella con rat han ché.
Vi vay, luan an da tién hanh nghién ciru ndy nham kiém tra sy phan b caa hai gen
gacE-gacEA va mdi tuong quan cua ching véi kha niang khang QAC & cac chung

Salmonella phan 1ap tir c4c san pham gia cam ban lé.

Benzalkonium chloride (BKC) la mot QAC dang cation, hoat dong bé mit,
thuong duge sir dung 1am chét tay rira trang trai trong san xuat nong nghiép. Cho dén
nay, tinh khang BKC d duogc bao cdo ¢ nhiéu loai vi khuan khac nhau, vi dy, Listeria
monocytogenes [92] va Staphylococcus spp. [93] va mét trong nhitng co ché chinh tao
nén tinh khang d6 13 thu nhan cac gen khang thudc [94]. qacE va gacEA1 1a nhing gen
quy dinh kha ning khang QAC va thudc nhuém nhu ethidium bromide. qacEA1 13 mot
phién ban d6t bién cua gacE, duong nhu c6 mdt phan chirc ning nhu mot chat van
chuyén da thudc [95] va dugc phan bd rong trong nhiéu vi khuan Gram am do vi tri ctia
no trén ving 3” dugc bao ton ciia cac integron loai 1 [96]. Trong nhiing thap ky qua, tinh
trang khang BKC vai gia tri MIC ctia BKC 1a >30 pg/mL va >20 pg/mL; gia tri MIC &
nhiéu chiing vi khuan phén 13p tir nha may ché bién thuc pham duogc xac dinh [97].

Hoat tinh khang khuan cuta cetylpyridinium chloride (CPC) 1an dau tién duoc
mo ta trong nghién ciru cia Wm[98]. C. Lee Huyck 13 ngudi dau tién chimg minh tac
dung ngin ngira vi khuan hoidc diét khuan cua CPC trong khoang miéng bang cach do
do pH giam trong nudc bot sau khi nhai keo cao su c6 duong [99]. Trong thuc hanh
nha khoa 1am sang, CPC chi yéu duoc str dung nhu mot thanh phan khang khuan trong
cac san phém khong ké don nhu nudc stic miéng va kem danh rang, dugc ban trén thi
truong dé giam tich tu mang bam[100], [101], [102]. Hon nita, su két hop ciia CPC véi
cac chat sat tring khac nhu CHX hozc hdn hop nhiéu QAC trong nhitng nim gan day
dé tang kha ning hoat dong khang khuén khi sir dung trong nuée suc miéng [101].
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Céc integron loai 1 13 cac integron dugc tim thdy thudng xuyén nhét va duoc

coi 1a tac nhan chinh gay ra tinh trang khéng nhiéu loai thudc & vi khuan Gram am[103],
[104]. Cac integron bao gdm hai phan doan duoc bao ton (5° CS va 3° CS) dugc phan
biét bang mot ving bién doi thuong chira mot hodc nhidu phan mang gen. 5° CS chira
gen tich hop (intl1), vi tri tich hop (attl1) va bo khoi dong (Pant) [103]. 3” CS thuong
bao gdm gacEdelta, sull ma hoa kha ning khang sulphonamide va ORF5 chua rd chiic
ning [96]. Cac bang gen dugc tim thiy trong cic ving bién doi 1a di dong va thuong

ma héda cho tinh khang khang sinh.

Céc gen lién quan tinh khang khang sinh va QAC déu dugc mang trén cac
integron loai 1, diéu nay lam day 1én mdi lo ngai rang kha nang khang phoi nhiém QAC
c¢6 thé dong chon khang khang sinh bang cach chon céac integron loai 1. Piéu nay tao
ra mot 6 chira vi khuan khang khang sinh tiém tang trong méi truong c6 QAC bao gém
c4 cac trang trai chin nudi. Nhimg lo ngai cu thé nay di duoc lam rd bai mot nghién
ctru vé cac ching vi khuan phan 1ap tir méi trudng xung quanh bi 6 nhiém QAC cho
thidy méi lién hé gilta viéc tang tan s integron loai 1 va ting kha ning khang QAC
[105]. Tuy nhién, su pho bién cta cac gen qacE/qacEA1 va mbi twong quan ctia chiing
véi cac integron loai 1 va kha nang khang khang sinh ¢ cac chung Salmonella tir cac

trang trai noi QAC duoc st dung rong rai da khong dugc bao cao.
1.3. Co ché khang va cac ho gen lién quan dén tinh khang é Salmonella

1.3.1 Co ché khéang khang sinh & Salmonella va he khang sinh Beta lactam

Hién nay, tinh trang khang khang sinh ngay mot pho bién va anh hudéng rat
I6n dén qué trinh diéu tri. Nguyén nhan chinh cua thuc trang nay l1a viéc lam dung
khang sinh dan dén su tich tu du lwong thudc trong méi truedng. Tir d6, nhiéu chang
vi khuan dugc phat hién cho thay kha ning thich nghi va khang thudc, 1a nguyén nhan
chinh caa mam bénh lién quan dén tinh khang khang sinh nguy hai truc tiép anh

hudng dén stc khoe nguoi dan, ganh nang kinh té.

Trai qua qué trinh tién hoa lau doi, Salmonella da tich liy duoc sb luong Ién
cac co ché trao doi chat va tu vé c6 thé biéu hién dé chdng lai cac tdc dong khéc nhau
tir bén ngoai, bao gom ca khang sinh [106]. Tuy nhién co ché khang khéang sinh c6

thé dat duoc bang cach dot bién & cac loci nhidm sic thé khac nhau 1a mot phan cua
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hé gen 18i chang han nhu dao gen. Ngoai ra, kha ning nay c6 thé c6 dugc théng qua

cac gen khang ngoai sinh duoc mang bagi cac yéu té di truyén di dong theo chiéu
ngang phé bién giita cac vi khuan [107]-[109].

Vi khuan khang thuéc c6 thé chdng lai tac dung cua nhiéu loai thudc khang
sinh khac nhau, tuy nhién, co ché khéng thudc cia chung duoc chia thanh bon loai
chinh bao gém: (1) han ché su hap thu thudc; (2) sira d6i phan ta muc tiéu caa khang
sinh; (3) 1am bét hoat thudc; (4) bom thai khang sinh ra khoi té bao. Dya vao ciu trdc
khac nhau giita vi khuan Gram am/dwong, co ché khang thudc cua ching ciing cho
thay su khac biét khi ca bén co ché déu dugc tim thdy & vi khuan Gram am. Trong
khi d6, chi ¢ co ché (2) va (3) dugc tim thay & vi khuan Gram duong khi khong thé
han ché sy hap thu thudc (khéng c6 mang ngoai LPS) va khong cho thiy kha ning
phl hop Véi cac co ché bom thai khang sinh [110], [111].
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Dbi véi cac loai khang sinh nhim vao qué trinh tong hop axit nucleic
(fluoroquinolones), co ché khang thudc thong qua sira doi DNA gyrase (vi khuan
Gram am - vi du: gyrA ) hoic topoisomerase IV (vi khuan Gram duong - vi du grlA

) dé thay ddi trong cau tric cta ching, diéu nay lam giam hoic loai bé hoan toan kha



nang lién két thudc khang sinh cua cac thgih phan trén [113], [114].

Céc d4o gen la cac vi tri c6 tinh bao ton duoc tim thdy ¢ cac vung phu trong
hé gen cua Salmonella. Chung duoc coi la nén tang cho sy tién héa caa chi nay khi
mang lai mot s6 lgi thé vé dic tinh cho vat chii thong qua doc lec va cac gen khang
da thudc (MD) [115]. P4o gen 1 (dao gen Salmonella SGI-1) chira cac gen lién quan
dén MD véi streptomycin, spectinomycin, sulfonamides, chloramphenicol,
florfenicol, tetracycline va khang sinh -lactam. Ngoai ra, cac gen nay con dugc mang
trong cac yéu té di dong nhu integron loai 1 duoc tim thay & cum khang khang sinh
nam & dau 3' cua dao [116], [117]. Theo do, ké tir nam 1980, SGI-1 ¢6 lién quan dén
chung da khang DT 104 duoc phan lap nhiéu tir nguoi va cac loai dong vat trong san

Xuat thyc pham & hau hét cac noi trén thé gisi [118].

Theo nghién ctu cia Heuer va cong su, stc dé khang cua cac ching
Salmonella c6 dugc thdng qua cac yéu té van dong nhu plasmid, chiém ty I¢ truyén
gen cao va co loi cho su séng sot cua vi khuan chii [119]. Nhitng plasmid nay thuong
ma héa cho ca hai yéu té doc hre va tinh MD twong tu nhu cac dic diém trén dao gen,
tuy nhién, plasmid con c6 thé dugc chuyén gen theo chiéu ngang va mang nhiéu yéu
t6 di dong khac nhu transposon va integron. Do vay, su xuat hién cua nhiing plasmid
nay da lam tang sy da dang kiéu hinh, mang lai nhiéu loi thé vé thé chat trong qua
trinh thay d6i méi truong va tao ra co hdi rong ma cho nhoém té bao vat cha [116],
[120]. Hién nay, plasmid dugc phén loai theo cac nhom khong tuong thich (Inc) dua
trén mirc d6 lién quan giira cac plasmid khac nhau trong ciing mét loai vi khuan [121].
Mot s6 loai don vi sao chép phd bién nhu IncC va IncA c6 lién quan dén tinh khang
MD, ngoai ra, su hién dién cua p-lactamase phd rong cé trong Salmonella phan lap
tir thuc pham da va dang 1a cin nguyén cho cac dot bung phat bénh [117], [121],
[122].

Integron 1a hé thong tai t6 hop tw nhién tao thanh mot trong nhimng co ché hiéu
qua nhit d¢é tich liiy khang khang sinh. Céu tric ctia chung két hop mot sé khung doc
mo dudi dang cac bang gen ma hoa nhidu dic diém lién quan dén tinh khang thudc
[116], [123]. Yéu t5 di dong nay bao gdm ba phan chinh: mot gen ma hoa integrase
(intl), mot vi tri tai t6 hop chinh (attl) va mot chat thuc ddy phién ma cac gen bit

dugc (Pc) [124]. Integron rat quan trong chil yéu vi ching chiu trach nhiém vé MD;



26
nghién ciru cua Rodriguez (2012) cho thay mot s6 yéu td quyét dinh tinh khang thude

u tién lién két véi integron va dong thoi bao gdm nhitng chét chiu trach nhiém khang
streptomycin, trimethoprim, sulfafurazole va mot s6 aminoglycoside [120]. Integron
loai 1 ¢6 su xuat hién phd bién vé cac nghién ciru mat 1am sang va trong thuc pham
co nguén géc dong vat va dac biét, chung co mbi lién quan mat thiét dén su hién dién
ctia MD. Mic du ban than cic integron khong phai 13 yéu té di dong, tuy nhién chung
c6 thé duogc lién két véi cac phan tir transposon c6 kha ning chuyén tir don vi sao
chép nay sang mot don vi sao chép khic. Ngoai ra, transposon thudng dugc tim thay
trén plasmid, diéu nay dong nghia véi sy ting cuong hon nita qua trinh Iy lan ctia
c4c cassettes gen khang khang sinh [124]. Dya vao kha nang lién két nay cua integron
v6i cac yéu td di dong va gen khang thude, Cambray d3 c6 nhitng két luan lién quan
dén su phan tan nhanh chong cila chung gitta cac nhém vi khuan khac nhau khi dugc

tim thdy trong cung méi trudng ¢ phat hién khang sinh [125].

Khang khang sinh ho B-lactam

B-lactam 1a mét trong nhitng nhom khang sinh dugc quan trong nhét hién nay.
Khéang sinh thudc nhém nay déu ¢ chung mét cau tric 16i, cu thé bao gém mét vong
B-lactam bén canh. Theo nhiéu nghién ctu, dé khang B-lactam xay ra théng qua ba
co ché chinh bao gém : (1) ngin chin sy twong tac giita PBP muc tiéu va khang sinh
bang cach diéu chinh kha ning lién két véi PBP (thuc hién qua su thay doi cac PBP
hién c6 hoac thu nhan cac PBP khac); (2) su hién dién ciia bom dong chay cd thé xa
thai thudc p-lactam ra khoi té bao; (3) thuy phan B-lactam bang phan tng sir dung
enzym [-lactamase [126], [127]

Céc B-lactamase (ban dau duoc goi I penicilinase va cephalosporinase) bat
hoat thudc B-lactam bang céch thay phan mé vong tai mot vi tri cu thé trong cau triic
vong B-lactam, tir day giam kha ning lién két véi cac protein PBP muc tiéu. Ngoai
ra, cac B-lactamase duoc biét dén c6 tinh lan truyén rong rai va cé thé bat hoat bat ky
loai thubc B-lactam nao hién nay. Chinh vi vdy, san xuat B-lactamase 1a co ché dé
khang pho bién dugc sir dung chinh boi vi khuan Gram am véi B-lactam, dong thoi
1a co ché khang khang sinh quan trong nhat ddi vai cac loai thudc penicillin va
cephalosporin [128], [129]
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Céc enzym B-lactamase duoc phan loai dva trén cau tric phan tir va/hoic dic

diém chirc ning cua ching. Vé mit ciu trac, ching duoc xép vao bén 16p chinh bao
gom A, B, C hoic D. Trong d6, c6 ba nhom chirc ning dya trén tinh dic hiéu cua co
chat: cephalosporinase, serine B-lactamase va p-lactamase metallo (phu thudc vao
k&m). Cac enzym nay ciing ¢ thé duoc biét dén bai ho enzym cua ching; vi du: ho
TEM (duoc dat tén theo bénh nhan dau tién), ho SHV (bién thé sulphydryl) va ho
CTX (uu tién thary phan cefotaxime). Vi khuan Gram am c6 thé san xuét B-lactamase
tir ca bon nhém cau trac tuy nhién cac B-lactamase dugc tim thay trong vi khuan

Gram duong chu yéu tir [6p A, véi mot sb tir 16p B [130]-[133]

B-lactamase dau tién duoc phét hién tir E. coli va nam trén nhiém sac thé boi
gen ampC (khang ampicillin). Tuy rang gen nay duoc biéu hién mot cach tong thé &
murc d6 thap, nhiéu nghién ciu cho thiy cac dot bién co thé dan dén sy biéu hién qua
muc cua gen. Cac B-lactamase cia AmpC cho thay hiéu qua cao nhat d6i véi penicilin
va mot s cephalosporin thé hé dau tién. Ngoai ra, c6 mot s6 luong 16n p-lactamase
dugc sinh ra tir plasmid mang nhiéu loai gen bla (gen B-lactamase). Néu cac B-
lactamase nay dé khang véi cephalosporin thé hé sau, chung duoc chi dinh 1a ESBL
va bao gom céac thanh vién caa ho enzym TEM, SHV, CTX-M va OXA. Trong nhiing
nhom ké trén, CTX-Ms 1a nhom I6n nhit thuong duoc tim thay o E. coli, dic biét Ia
cac chung phan lap UTI. Tir 6, ta c6 thé thay vi khuan san xuat ESBL ciing c6 thé
dé khang véi nhiéu nhom khang sinh, nhung thuong ching s& nhay cam nhét véi cac
chat ic ché B-lactamase. Cac chat uc ché nay co cau triic trong tu nhu p-lactamase,
tuy nhién ching chi c6 kha nang khang khuan yéu khi hoat dong mot minh, khi hoat
dong cung B-lactam ching s& thé hién chirc ning 13 rét hon. Do vay, cac cip thudc
khang sinh/thubc &c ché B-lactamase thudng duoc sir dung bao gom amoxicillin/axit
clavulanic, ampicillin/sulbactam va piperacillin/tazobactam [126], [131], [133]-
[136].

Ngay nay, ngudi ta nhan manh rét nhiéu vao viéc phat trién nghién ciu phdi
hop thudc tc ché B-lactamase dé c6 thé dat hiéu qua tét hon, dic biét la trong cong
cudc chdng lai cac chung CRE. Mot su két hop khang sinh/thuéc tc ché B-lactamase
méi 1a ceftolozane/tazobactam, duoc sir dung chu yéu dé chéng lai P. aeruginosa va

ddng thai cho thay hira hen ¢d tac dung trén cac chang vi khuan Gram &m san xuat
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ESBL. Ngoai ra, hién nay con tdn tai cac chat uc ché p-lactamase méi khéng cé cau

tric twong tu nhu thudc B-lactam. Khang sinh dau tién trong nhom nay dugc phé
duyét sir dung 12 avibactam sir dung véi ceftazidime chéng lai vi khuan Gram am.
Ngoai ra, avibactam con dang duogc thir nghiém dé sir dung voi aztreonam chéng lai
CREs. Mot chat ac ché p-lactamase khac c6 ciu tric khéng gidng B-lactam 1a
vaborbactam. N6 da dugc phé duyét dé sir dung véi meropenem vao nam 2017 dé
chéng lai vi khuian Gram &m gay nhiém trang duong tiét niéu phic tap. That khdng
may, cho dén nay chua c6 loai thubc két hgp nao mai hon duoc thiét 1ap dé chdng lai
tryc tiép cac chung CRES. Ngoai ra, cac metallo-p-lactamase ciing dang thé hién
nhiéu bat loi khi khdng thé bi e ché khi cac enzym nay bao gom 3 nhdm khac nhau

va da dang cac ciu trac va co ché [137]-[139].
1.3.2. Gen doc lwe, ddo SPI ¢ Salmonella

Khang khang sinh trén Salmonella enterica di ting 1én ké tir nhimg nam 1980
[140]. Cac CDC Hoa Ky coi hién trang khang thudc trén Salmonella 1a méi de doa
nghiém trong d6i véi suc khoe cong dong. Bao cao gan nhat vé tinh hinh thyc té cia
CDC niam 2019 cho thay 16% chung Salmonella khéang véi it nhat mot loai khang sinh,
02% tong s6 chung da khang thubc (khang ba hodc nhiéu loai thue khang sinh [141].

U'6e tinh ¢6 téi 94% truong hop nhiém Salmonella & Hoa Ky gay nén do thyc
pham, chting té tim quan trong cua viéc diéu tra Salmonella trén thuc pham nguon
gbc dong vat [142]. Hé thdng giam sat khang khang sinh quéc gia (NARMS) theo dbi
d6 nhay cam végi khang sinh ciaa vi khuan lién quan dén dong vat, thit, san pham tur
thit va bénh truyén qua thuc pham & ngudi. Sé liéu bao cao nim 2015 cuia NARMS
chi ra 21,3% mau lién quan toi dong vat duong tinh véi Salmonella vai cac ngudn

riéng Ié tir 8% & b thit va cao nhat Ién tai téi 50% ¢ phan lon [143].

Mot sé gen khang khéang sinh nam trén cac yéu tb di truyén van dong (Mobile genetic
elements - MGEs) trong nhiéu chung Salmonella [144]. Cac yéu t6 di truyén van
dong, gidng nhu plasmid 1a nhitng yéu té gop phan lan truyén, lam da dang sé luong
gen khang khang sinh trong Salmonella va cac vi khuan ho Enterobacteriaceae khéc,
nhu Klebsiella pneumoniae va Escherichia coli [145], [146]. Pac biét, plasmid dong

vai trd quan trong mang gen khang khang sinh dwoc tim thay trong cac ca bénh nhidm
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tring tai bénh vién, bing phét cong ddng va ciing c6 lién quan dén gen khang khang

sinh trong cac chung vi sinh vat phan lap tir dong vat [147]-[149]. Céc gen khang
khang sinh aminoglycoside l1a mét trong cac ho gen thuong dugc tim thay trén cac

plasmid trong Salmonella, vi du nhu gen blactx-m-s5 (Hinh 1.5) [149], [150].
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Hinh 1.5. So sénh cac plasmid trong cac chung CTX-M-65. So sanh db hoa cua
plasmid pESI & chiing phan lap tai Y chira gen blactx-m-ss (14026835) so véi cac
chung phan lap ¢ Hoa Ky [149].

Salmonella c6 kha niang chira nhiéu plasmid lién hop 16n, c6 thé mang gen
khang khang sinh v&i mot sé loai khang sinh, bao gom B-lactam, tetracycline,
aminoglycoside va quinolone [151], [152]. Trong mét té bao c6 thé chira nhiéu
plasmid. Tuy nhién cac plasmid ctia cung mot nhom co6 ho hang thuong khéng co kha

nang cling ton tai - khong tuwong thich (incompatible) trong ciing mot ching. Trong



30
khi plasmid cua cac nhém khac nhau thudng cé thé cung ton tai [153]. Su khdng

tuong thich ¢ thé duoc dy doan bang céch phan loai plasmid dya trén cac gen lién
quan dén phan @ng ma ching chtra [154]. Plasmid cia mét s6 nhom khéng twong
thich khac nhau c6 lién quan dén nhiéu gen khang khang sinh trong Salmonella va
cac vi khuan khac [155]. Mot vi du vé plasmid IncA/C duoc phan 1ap tir Salmonella
c6 lién quan dén cac gen khang aminoglycoside, p-lactam, chloramphenicol,
sulfisoxazole, tetracycline va trimethoprim [156]. Cac phan lap nhiém tring ¢ nguoi
dugc phan 1ap gan day tir nhitng ndm 1960 lién quan dén plasmid loai F, 11, X1 va N

la nhitng nguwoi mang gen khang B-lactam sém trong Salmonella [157].

Tich hop cling di dugc chang minh 1a quan trong ddi véi su truyén cua AR
trong ca phan 1ap 1am sang va néng nghiép cua Salmonella [158]. Tich hop c6 cau
trac duge xac dinh rd bao gom: gen integrase, xuc tac cho su tich hop cua céac gen
méi, vi tri tai to hop attl noi cac gen méi tich hop va mot chét thuc day dé biéu hién
cac gen hop nhat. Cac gen két hop duoc goi 1a bang gen va thuong 1a gen khang
khang sinh [146]. Su sap xép cua cac gen nay duoc st dung dé gan cho ching cac sb
dua trén co sé dit liéu Integrall cua cac chudi integron da biét [159]. Miac du khéng
di dong doc lap, tich hop c6 thé duge huy dong bai cac nguyén t khac, nhu plasmid
hoac transposon [160]. Nghién curu cia Hoffman va cong su ciing da cho ching ta
céi nhin tong quat vé cac gen khang khang sinh duoc tim thay trén cac plasmid IncA/C
khac nhau, chtra céc gen khang cac loai khang sinh khac nhau dugc thé hién tai Bang
1.4 [156].

Bang 1.4. Kiéu hinh va gen lién quan khang khang sinh cua plasmid IncA/C trong
cac tuyp huyét thanh Salmonella [156].

Tuyp huyét | Kentucky Newport Typhimurium Agona Heidelberg Infantis

thanh CFSAN0074 | CFSAN00742 | CFSAN007405 CFSAN00742 | CFSANO000405 |CFSAN007427
28 5 6

Kiéu hinh STR-FI FOX- STR- FOX- AXO- AXO- CHL- FOX- AXO- - CHL- GEN-

khéng khdng | AMC- AMP- FIS- TET- CEP- CHL- STR- AMC- CHL- GEN- KAN- STR-

sinh FOX- TET- COT- TIO- KAN-TET-TIO | AMP-FOX- - AMC- AMP- FIS- TET-
TOI- AXO- AXO- CEP- AMC- AMP- FIS- TET- TIO | KAN-STR-FIS- | AMC- AMP-
CHL- GEN- CHL- AMC- NAL- STR- FIS TET-TIO FOX- AXO-
KANS AMP TIO

Beta-Lactam blacmy—s, blagmy—" blagmy—" blacmy— blacmy—", blawem-1 blacmy-2,

blaem 1 blaem 1



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
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VI, aph(3')-la

Tuyp huyét | Kentucky Newport Typhimurium Agona Heidelberg Infantis

thanh CFSAN0074 | CFSAN00742 | CFSAN007405 CFSAN00742 | CFSANO000405 |CFSAN007427
28 5 6

Aminoglyco | strA, strB, aa | strA, strB,aad | strA, strB, aadB StrA, strB StrA, strB, aadAl | strA, strB, aad

sides dB aph(3)-la A2 , aadB, aac(3")- Al, aac(3)-VI

Tetracycline

S

tetR(A), tetA

tetR(A), tetA

tetR(A), tetA

tetR(A), tetA

tetR(A), tetA

tetR(A), tetA

Chloramphe floR, cmlA floR floR, cmlA floR floR, cmlA floR

nicols

Ut ché tong sull, sul2 sull, sul2, sull, sul2 sul2 sull, sul2 sull, sul2

hop Folate dfral2

QAC quack, sugE | quack, suge” quack, sugE= Sugk quacEZ, sugE= quack, suge

ION thuy merA~, merE | merD, merE, m | merC, merD, mer , merD=, merE=, merE~, merP,

ngan * merP, mer | erP, merT, mer E, merP, merT, merP, merT, mer merT, merR

T, merR R,merA, merB, | merA, merB, mer R, merB, merC merA*, merB,
merB, merC, merC, R, merC, merD>,
merD

Mic di da nghién citu mdi lién hé duoc thiét lap gitta plasmid va gen khang
khang sinh, nhung su pho bién va dic diém cua plasmid c6 chira gen khang khang
sinh trong cac chang phan lap tir dong vt it duoc biét dén [144]. Xem xét ty 18 nhidm
tring do thuc pham cao ¢ Hoa Ky va ting su khang khang sinh, viéc hiéu bic tranh
hoan chinh vé AR trong Salmonella la rat quan trong. Dé diéu tra mdi quan hé nay,
193 chung S. enterica lién quan dén dong vat caa cac tuyp huyét thanh da dang va ho
so khang kiéu hinh, dugc NARMS thu thap tir nam 1998 dén 2011, da dugc chon cho
nghién ctiru nay. Phén tich trinh tu toan bo hé gen (WGS) da xac dinh plasmid, gen
khang khéang sinh, tich hop va cassette AR (ARC) c6 trong cac phan lap nay. Dé xac
dinh mirc d6 lién quan hién tai cua cac ARC nay, dir liéu hé gen c6 san cong khai cua
S. enterica tir thuc pham dong vat dugc thu thap bai Co quan Thanh tra va An toan
Thuc pham USDA (FSIS) tir ndm 2014 dén 2018 (n = 6681), da dwoc phan tich cho
thay su hién dién cia ARC. Pay 1a phan tich WGS dau tién vé phan 1ap tir bo suu tap
dong vat NARMS, dai dién cho 15 nim déu tién cta chuong trinh nay. Két hop voi
phan tich dir liéu WGS tir 5 ndm gan day nhat cia cac phan lap HAACP FSIS, day 1a
nghién ciru toan qudc nhat vé AR trong Salmonella lién quan dén dong vat thic pham.

Cac ho cia ARC va MGE duoc xac dinh trong nghién ciru nay cai thién sy hiéu biét


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5545573/table/T2/?report=objectonly#TN1
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cua ching ta vé khang khang sinh & thuc pham dong vat Hoa Ky. Tir d6, ¢6 thé gidp

ching ta du doan va ngan chan su lay lan thém cta AR trong Salmonella.

DPao mam bénh cua Salmonella (SPI) 1a cac phan doan di truyén duoc nghién
ctu ky ludng gop phan vao nang cao hiéu qua 1ay nhiém. Chung chira nhiéu gen ma
hoa céac yéu té doc luc, bao gdm mét sé loai hé théng bai tiét (T1SS, T3SS va T6SS),
chat két dinh, protein hiéu &ng va cac yéu t6 khac lién quan dén su xam nhap cua vi
khuan, sinh bénh hoc dudng rudt, sy séng soét va ting sinh ndi bao [161]-[163]. Viéc
thu nhan SPI c6 thé dat duoc théng qua chuyén gen ngang tir c4c loai vi khuan khac va
la mot “budc nhay luong tir” trong qua trinh tién hoa cua Salmonella [161], [164],
[165]. Hién tai cho tdi nay, 23 SPI da dugc bao cao [161], [166]-[170]. Cac SPI nay
da dang Vé ciu tric va chirc ning, va tham chi cing mot SPI ¢d thé cé cau tric khac
nhau trong mot tuyp huyét thanh nhat dinh, cho thay mot loat cac yéu té co thé lay
truyén c6 kha ning lién quan dén qué trinh tién hoa lién tuc cua SPI va tinh dac hiéu
cua vat chia [9,10]. Mot nghién ciru ciia Suez cho thay rang trong s6 21 SPI dau tién,
SPI-1 dén -5, -9, -13 va -14 duoc bao ton trong cac chung huyét thanh Salmonella
khong thwong han xam 1an (iNTS), trong khi cac chiing khac bién dbi theo céc tuyp
huyét thanh khac nhau [163]. Vi du, S. Typhimurium LT2 mang 13 SPI, trong khi S.
Typhi mang 17 SPI [166]. Gan day, ching toi di phan tich 61 ching S. Dublin duoc
phan 1ap tir ngudoi, bd bénh va thit bo ban Ié cuing véi 13 tuyp huyét thanh khac va két
qua cho thay rang tat ca cac chung bat ké tuyp huyét thanh nao déu mang SPI-1 dén 6,
9 va 11. Khong c6 chang nao mang SPI-1 dén 6, 9 va 11. SPI-7, 15, 20 va 21. Tat ca
céc chiing S. Dublin va mot chung S. Enteritidis mang nhiéu SPI nhat (n = 15) so V6i
c4c tuyp huyét thanh khac [171]. Céc nghién ciru trude dy vé cau hinh SPI d duoc
thuc hién bang microarray, PCR, hoac giai trinh tu khung doc mé (Open Reading
Frame ORF) ctia cac SPI cu thé vai s6 luong chang phan lap va tuyp huyét thanh han
ché. Céch tiép can nhu vay c6 nhitng han ché va co thé cung cap mét buc tranh khong
chinh x&c vé cau tric va to chtc caa SPI. Do cdng nghé giai trinh tu toan b hé gen da
tré nén nhanh hon va ré hon, nén c6 thé xac dinh toan dién SPI va cac dic diém hé gen

khéc véi s6 lugng 16n céc dong phan lap va tuyp huyét thanh quan tam.
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CHUONG 2: POI TUQONG, NOI DUNG, NGUYEN LIEU VA

PHUONG PHAP NGHIEN CUU
2.1. Péi tweng, dia diém, thoi gian nghién cieu

2.1.1. Déi twong

- 182 mau thit g3, vit va ngan nguyén con dugc thu thap & cho trén dia ban
mot s quan thuéc Thanh phd Ha Noi.
2.1.2. Pia diém

- Bia diém Iy mau: Cho trén dia ban 05 quan tai Tp. Ha Nai.

- Pia diém tién hanh nghién ctu: Khoa Vi sinh vat (dugc di tén 1a Khoa vi
sinh va Bién d6i gen tir ngay 01 thang 01 nam 2020 dén nay) cua Vién Kiém nghiém
an toan vé sinh thuc pham quéc gia, Bo Y té.

2.1.3. Thei gian thuc hién
- Tir thang 4 nam 2019 dén thang 6 nam 2022;

- Thoi diém lay mau thit ga, vit va ngan nguyén con: thang 9 va thang 10 nim
2019;

- Thoi gian phan tich mau: thang 9 va thang 10 nim 2019;

- Thoi gian thir nghiém khang khang sinh: tir thang 9 dén thang 10 nim 2019;

- Thoi gian giai trinh ty va phan tich dir liéu hé gen, thuc hién céc thi nghiém
khang dinh: tir thang 10 nam 2019 dén thang 6 nam 2022.

2.2. Mi trwdong, hoa chat, dung cu thi nghiém

2.2.1. Méi trweong nudi cay

Peptone water (Merck, Germany), Rappaport vassiliadis (Merck, Germany),
TT broth (Merck, Germany), XLD agar (Merck, Germany), BGS agar (Merck,
Germany), TSI agar (Merck, Germany), LIA agar (BD, USA), BHI broth (Merck,
Germany), TSA agar (BD, USA), Muler Hinter (Merck, Germany) va cac méi truong
khac.



) 34
2.2.2. Chang chuan

Salmonella Typhimurium ATCC 14028 (Virgina, USA); Escherichia coli
ATCC 25922 (Virgina, USA); Escherichia coli ATCC 8739 (Virgina, USA).

2.2.3. Khang huyét thanh Salmonella.

Khang huyét thanh da gia O va khang huyét thanh da gia H (Difco, USA).

2.2.4. Khang sinh

Khoanh gidy khang sinh cua Liofilchem discs (Roseto degli Abruzzi (TE),
Iltaly): ciprofloxacin (viét tit 1a CIP, 5 ug): AmpC disc kit: cefotaxime (viét tat 1a
CTX, 30 ug); cefotaxime 30 pg + cloxacillin (viét tit 1a CTC); chloramphenicol (viét
tat 1a C, 10 pg); ampicillin (viét tit 1A AMP, 10 pg); cefuroxime (viét tat 1a CXM, 30
ug); ceftriaxone (viét tit 1a CRO, 30 pg); ESBL disc kit (acc. to CLSI); ceftazidime
(viét tat 1a CAZ, 30 pg), ceftazidime + clavulanic acid (viét tit a CAL, 30 + 10 pg),
); imipenem (viét tat 12 IMI 10 pg); nalidixic acid (viét tit 1a NA, 30 pg); ceftazidime
(viét tat 1a CAZ, 30 pg); ceftazidime 30 pg + cloxacillin (viét tat 12 CAC); gentamicin
(viét tat 1a CN, 10 pg); tetracycline (viét tit 13 TE, 30 pg); meropenem (viét tat Ia
MRP, 10 pgtrimethoprim (viét tit 13 TM, 5 ug). cefoxitin (viét tit [a FOX, 30 pg);
cefazoline (viét tit 1a CZ, 30 ug); cefotaxime (viét tat 1a CTX, 30 pg), ceftazidime
(viét tat 1a CAZ, 30 ug), cefotaxime (viét tit 1a CTX, 30 ug); cefotaxime + clavulanic
acid (viét tat 1a CTL, 30 + 10 pg);

Xac dinh diém wc ché (gia tri MIC) cua chung st dung Liofilchem discs
(Roseto degli Abruzzi (TE), Italy): cefuroxime (CXM 0.016-2256mg/L); ceftazidime
(CAZ 0.016-256 mg/L); cefixime (CFM 0.016-256 mg/L); cefotaxime (CTX 0.016-
256 mg/L); ceftriaxone (CRO 0.016-256 mg/L), colistin (CS 0.064-1024 mg/L);
ceftazidime/ceftazidime+clavulanic acid (CAZ/CAL 0.5-32/0.064-4 mg/L);
cefotaxime/cefotaxime+Clavulanic acid (CTX/CTL 0.25-16/0.016-1 mg/L).

2.2.5. Dung cu, trang thiét bi may méc phong thi nghiém.
- Tu sy 180 — 200 °C;

- N&i hap ép luc;
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- Ta 4m 37 +1°C, 41,5+1 °C, 28 °C + 1 °C (Binder, Duc);

- bia petri duong kinh 90 — 100 mm;

- Pipet c6 vach loai xa hét (loai 1, 5, 10 mL);

- Noi cach thuy c6 thé duy tri nhiét d tir 44 — 47 °C;
- May Real time PCR (7500, A&B-Thermo, USA);
- May PCR (Biorap, USA);

- Vitek MS/hé thdng dinh danh Maldi TOF (BioMérieux, USA);
- Hé théng MiSeq (Illumina, USA);

- Hé thdng kinh hién vi BX63 (Olympus, Nhat Ban);
- Binh thuy tinh v6 trung, dung tich 250 — 500 ml;

- Cén ky thuat (Mettler Toledo, Thuy S¥) ;

- May dong nhat mau;

- May votex (Ika, Y);

- Thiét bi do pH (Mettler Toledo, Thity S¥) : chinh xac dén + 0.1 don vi pH &
25 °C;

- Ta lanh y sinh (PHCBI, Nhat Ban)

- Vong que ciy: bang platin/iridi hodc niken/crom c6 duong kinh khoang
3mm;

- Que cay thuy tinh;

- Céc 6ng nghiém: kich thuéc khoang 16 mm x 160 mm va 20 mm x 200 mm;

Toan bo cac thiét bi sir dung trong nghién ciu duoc kiém dinh, hiéu chuan
theo quy dinh phap luat va ISO/IEC 17025; cac thiét bi, dung cu duoc hiéu chuan,
bao tri va duoc theo dbi hang ngdy va moéi trudng thi nghiém dwoc kiém soat hang

ngay nham dam bao do chinh xé&c cho nghién cuu.
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2.3. Phuwong phap nghién ciru

2.3.1. Phwong phdp ldy mdu

Mau thit ga, vit va ngan nguyén con duoc lay mau ngau nhién tai mot s6 cho
(cac chg dugce danh mad), tai thanh phd Ha Noi: cach thac lya chon mau ngau nhién

tai ctra hang (nghién cau cit ngang).

Mdi miu dugc dung riéng ré vao 01 tGi gan mép vo tring, c6 thuc hién ma
hoa mau; nhiét d6 can duy tri khoang (04 — 08 °C) va van chuyén mau dén phong thi
nghiém dé xtr ly mau trong cuing ngay. Qua trinh ldy mau timg ddi twong gia cam (ga,
Vit va ngan) duoc tién hanh theo Bang 2.1.

Tiéu chuan loai trir: mau bi rach tem/tem bi mo khong doc dugc thong tin, tai
chtra mau da bi rach, qua trinh van chuyén mau khong dam bao duy tri nhiét o lanh
bang da gel

Tiéu chuan chap nhan: mau duoc van chuyén vé phong thi nghiém trong ngay,
mau c6 day da bién ban lay mau, tem dinh kém tirng mau chira day du thong tin veé
mAu.

Bdng 2.1. Ké hoach mua mau

STT Quan Poi twong 6 lwgng mau S6 mau lay
(galvit/ngan)

1 Ba Dinh Ga/vit/ngan 16/8/9 33
2 Cau Giay Galvit/ngan 32/3/2 37
3 Thanh Xuén Galvit/ngan 17/1217 37
4 Hoang Mai Ga/vit/ngan 20/13/7 39
5 bong Pa Ga/vit/ngan 19/11/6 36

Tong sb 182 182

Ké hoach lay mau chi tiét dugc cu thé hda vé s6 lugng mau/cho hoic cira hang

nhu trén Bang 2.2.
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Bdng 2.2. Danh sach chg

Quéan Tén chg Ma cua Dia chi Lu’gng
chg mau
Cho Ngoc Khanh GSCO01 | Ba Dinh — Tp. Ha Noi 4
Cau thang s6 2 TT|GSC02 |BaDinh— Tp. Ha Noi 1
Thanh Céng
Nha E6 TT Thanh Cong | GSC03 | Ba Dinh — Tp. Ha Noi
Chg Thanh Cong GSC04 | Ba Dinh — Tp. Ha Noi
Cua hang ngd 65 Van | GSCO5 | Ba Binh — Tp. Ha Noi
Bao
Ba
Pinh | Cho Chau Long GSCO06 | Ba binh — Tp. Ha Noi 3
Cura hang Hao Nam GSCO07 | Ba binh — Tp. Ha Noi 4
Chg Céng Vi GSC08 | Ba binh — Tp. Ha Noi 4
Cho Ngoc Ha GSC09 | Ba binh — Tp. Ha Noi 3
Cho Hoa Sen GSC10 | Ba binh — Tp. Ha Noi 3
Cho Vinh Phuc GSC11 | BaDinh — Tp. Ha Noi 3
Cura hang khu Kim Ma | GSC12 | Ba binh — Tp. Ha N¢i 2
Cho Trung Kinh GSC13 | Cau Giay — Tp. Ha Noi 2
ChAl Sam dau chg Cau | GSC14 Ciu Giéy— Tp. Ha Noi 1
Giay
Ngo 72 Duong Quéang | GSC15 Céu Giky — Tp. Ha Noi 2
Ham
Cho Nghia Tan GSC16 | Cau Gidy — Tp. Ha Noi 3
D6i dién nha 2-al8 | GSCL7 | -z . A
Nghia Tén Cau Giay — Tp. Ha Noi
. | Dau ngd d6i dién a25 |GSC18 | .. .« A 1
(C}ji’u Ngha Tan Cau Giay — Tp. Ha Noi
ia : .
” [ Cho My Binh GSC19 | Ciu Gidy — Tp. Ha Noi 5
Cho Pong Xa GSC20 | Cau Giay — Tp. Ha Noi
Dalg. ngd 2 Pham Than | GSC21 Ciu Giéy— Tp. Ha Noi 1
Duat
Cong a25 Nghia Tan GSC22 | Cau Giay — Tp. Ha Noi 1
P6i dién 79 ngd 58| GSC23 | i ..z . 1
Nguyén Khanh Toan Cau Gidy —Tp. Ha Noi
Trudc so nha 23 ngd | GSC24 Céu Gidy — Tp. Ha Noi 1

143 Quan Hoa
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Iéligng ngfn‘N’ 72 Duong | GSC25 | 3\ Giky — Tp. Ha Néi .
Cong lang Cém Vong | GSC26 | Cau Gidy — Tp. Ha Nai 1
Gan 136 Mai Dich GSC27 | Céau Gidy — Tp. Ha Noi
gg;iad}%?l S0 2 al8|GSC28 | .4 Gidy — Tp. Ha Noi 2
Chg KTT Nghia D6 GSC29 | Cau Giay — Tp. Ha Noi 1
Dbi dién 95 Pinh Thén | GSC30 | Cau Gidy — Tp. Ha Noi 1
Ng& 402 M§ Binh GSC31 | Céau Gidy — Tp. Ha Noi 2
Cho khu Bic Nghia Tan | GSC32 | Cau Gidy — Tp. Ha Noi 1
S63ngd 117 Tran Cung | GSC33 | Cau Gidy — Tp. Ha Noi 1
?g’;ngd;?" Trcg)nnéur;l;gDP GSC34 | cau Gidy — Tp. Ha Noi !
gfra hang khu Co Nhué | GSC35 | .. Gidy _ Tp. Ha Noi 1
Chg Tan Mai GSC36 | Hoang Mai — Tp. Ha No6i
fC)li"léan hang pho Tran | GSC37 Hoang Mai — Tp. Ha Noi
g\gaNlilsﬁg Pho Nguyén | GSC38 Hoang Mai — Tp. Ha Noi 2
Cho Pau mdi Pén Lir | GSC39 | Hoang Mai — Tp. Ha Noi 4
Cho Goc Bé GSC40 | Hoang Mai — Tp. Ha Noi 4
Hoang Chg Quang GSC41 | Hoang Mai — Tp. Ha No6i 2
Mai | Cho Xanh Pinh Cong | GSC42 | Hoang Mai — Tp. Ha Noi 5
Chg Pai T GSC43 | Hoang Mai — Tp. Ha No6i 3
Cira hang Truong Pinh | GSC44 | Hoang Mai — Tp. Ha Noi 4
Cho Bing A GSC45 | Hoang Mai — Tp. Ha Noi 3
Cho Thoén Thuong GSC46 | Hoang Mai — Tp. Ha Noi 1
Egic;c;ﬁl?éljgl 15b Pinh | GSCA47 Hoang Mai — Tp. Ha Noi 1
Cho Vinh Hung GSC48 | Hoang Mai — Tp. Ha No6i 3
Cho Kim Giang GSC49 | Thanh Xuan - Tp. Ha Noi 6
Cho Khuong Trung GSC50 | Thanh Xuén - Tp. Ha No6i 2
-E?l?gr? 54 Phung Khoang GSC51 | Thanh Xuén - Tp. Ha No6i 1
Cho Phung Khoang GSC52 | Thanh Xuan - Tp. Ha Noi 3
Péi dién 79 HaPinh | GSC53 | Thanh Xuan - Tp. Ha Noi 1
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125 Ha Binh GSC54 | Thanh Xuan - Tp. Ha Noi 1
44 ngd 480 Khuong GSC55 | Thanh Xuén - Tp. Ha No6i 1
binh
371 Khuong Trung GSC56 | Thanh Xuén - Tp. Ha No6i 2
374 Khuong Trung GSC57 | Thanh Xuén - Tp. Ha No6i 1
Cho Ngi Tu S& GSC58 | Thanh Xuan - Tp. Ha Noi 2
Cho Cau Lu GSC59 | Thanh Xuan - Tp. Ha Nbi 3
Cho Khwong Pinh GSC60 | Thanh Xuan - Tp. HaNoi | 11
Cho Thanh Xuan Bic | GSC61 | Thanh Xuan - Tp. Ha Noi 2
Cira hang Triéu Khuc | GSC62 | Thanh Xuén - Tp. Ha Noi 3
Cho Phtc Lai GSC63 | Péng Pa — Tp. Ha Noi 6
Cho Lang Thuong GSC64 | Péng Pa — Tp. Ha Noi 6
Cho Thai Ha GSC65 | Pong Pa — Tp. Ha Noi 4
Péng Cho Hoang Hoa Tham | GSC66 Dé,)ng ba — Tp. Ha Noi 1
Pa | Cho Buoi- Hoang Hoa | GSC67 | Dong Da — Tp. Ha Noi 3
Tham
Chg Vinh Ho GSC68 | Péng Pa — Tp. Ha Noi
Cho Lang Ha B GSC69 | Pong Pa — Tp. Ha Noi
Cho Lang Ha GSC70 | Péng Pa — Tp. Ha Noi
ngg 70 che 05 quin 182

LAy mau tai 70 cho tai 05 quan cua thanh phé Ha Noi. Mau dugc mua theo
ting dot, moi mau la thit ga nguyén con hoac thit vit nguyén con hoac thit ngan
nguyén con, mau khdng bao gdm noi tang. Mdi mau duoc lay bang cach mua va
ngudi ban bo tryc tiép vao tdi gan mép vo tring (nham tranh bi nhiém chéo do qué
trinh 1dy mau). Cac mau duoc ma hoa va dam bao day du thong tin v& miu, bao gom:
thoi gian, dia diém, diéu kién lay mau va tinh trang mau. TGi gan mép da chira mau
duoc dat vao thung chia da gel lanh. Mau duoc chuyén vé Khoa Vi sinh vat va Bién

d6i gen cua Vién Kiém nghiém an toan vé sinh thuc pham quéc gia trong ngay.

2.3.2. Phwong phdp phén 1gp va khang dinh Salmonella spp.

Mau dugc thyc hién kiém nghiém su ton tai (phat hién) Salmonella spp. theo
quy trinh USDA method (MLG 4.04) [172] muc 4.5.5 ( phan Whole Bird and Parts

Rinses). Quy trinh tém tit nhu sau:
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- MAu gia cAm nguyén con dugc dit vao trong mot tdi gan mép (hoic tdi dap

mau) chtra san 400mL dém peptone;

- Trang rira toan bo bé mat bén trong va bén ngoai mau bang viéc lic tha cong:
st dung mot tay giir phan than thit, tay con lai gitt chit miéng tai lic véi bién do 18

- 24 cm trong vong 1 phat (khoang 35 vong/phut) dé thu duoc huyén phu mau;

- R6t 30 mL huyén phil mau vao binh (ti) dd chita sin 30mL dém peptone vd

tring va mang dich huyén phu nay ting sinh & 37 °C /20-24h;

- Tur dich ting sinh khong chon loc ldy mot lwgng (0,1 mL va 0,5 mL) vao lan
luot hai moi trudng ting sinh chon loc RV, TT va u 42+5 °C /22-24h;

- Tt dich tang sinh chon loc ria Ién hai loai thach chon XLD va BGS 1 37 °C
/18-24h;

- Lwa chon khuan lac theo USDA MLG trén mdi loai thach chuyén 1én thach
TSA, thuc hién thir nghiém hoa sinh va khang huyét thanh.

Mau duong 1a mau c6 hinh thai khuan lac dién hinh trén thach chon loc, c6

phan mg hoa sinh dién hinh va ngung két véi khang huyét thanh O va H da gia.

MJ3i mau gitr tdi thiéu 01 chung trong BHI-glyceron 15% ¢ -75 °C tai Khoa
VSGMO, NIFC. Cac chung sé dugce ddanh ma va sir dung cho cac phan tich tiép theo.

2.3.3. Ky thudgt MALDI — TOF dinh danh vi sinh vt

Mai chang cua mot mau dugc khang dinh lai bang viéc sir dung ky thuat Maldi

TOF. Tém tat qua trinh cy thé nhu sau:

VITEK® MS 14 hé¢ théng khdi phd, dugc str dung dinh danh vi khuan, sir dung
cobng nghé MALDI-TOF (Matrix Assisted Laser Desorption lonization Time-of-
Flight) nham dinh loai cac loai vi khuan duoc thuc hién bang ghi nhan cac dai quang
phd va phan tich cac dai quang phd véi co so dit lieu caa VITEK® MS duoc cu thé
hoa theo Hinh 2.3. So sanh phé twong ddng cuaa protein tir chung vi sinh muc tiéu véi
co sé dit liéu pho cua hon 600 chiing (ngan hang dix liéu 1VD) va khoang 4000 chung
(ngan hang dir liéu Ruo) c6 thé nhanh chéng cho ra két qua dinh loai vi sinh vat chi
trong vai phut cho mét chung, yéu cau vé lugng sinh khéi it, legng hda chat vat tu it,

chi phi thap va dua ra dinh danh téi mic do tén loai, tham chi tén chung vi sinh vat.
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MALDI-TOF MS: Nguyén Iy co ban
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Hinh 2.1. Nguyén 1y co ban dinh danh vi khuan bang hé théng VITEK MS [173]

Qua trinh thyc hién dinh danh vi khuan bang cong nghé MALDI TOF sir dung
hé théng VITEK MS theo hudng dan caa hdng may [173] nhu sau:

1

2

Chung vi sinh vat duogc ria 1én TSA: diéu kién nudi cay 37 °C/24h;

Sinh khéi vi khuan (khuan lac thuan) phét Ién tiing giéng (well) cua
khay (slide);

Str dung pipet nho 0,1 uL dung dich CHCA Ién giéng da phét sinh khoi
vi sinh;

Str dung thiét bi quét ma slide, ghi md mau vao phan mém Malditof
preparation trén may tinh;

Thuc hién chay may;

Thuc hién vao phan mém Myla, doc két qua.

2.3.4. Phwong phdp xdc dinh khd ning mdan cam véi khang sinh

Mbi chiing Salmonella duoc phan 1ap tir mau duong tinh s& dugc xac dinh kha

ning man cam vai khang sinh. Su nhay cam khang sinh caa chung Salmonella danh
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gia bang phwong phap khoanh gidy khang sinh [174]:

1

Chuan bi dung dich McFaland 0,5 dé kiém soat nong d6 vi khuan hoic
st dung thiét bi do do duc va nudi vi khuan Salmonella: 108 -~ 108
CFU/mL;

Dung tim béng v tring quét huyén phu ching Salmonella Ién thach
Muller Hinton;

Hong khé dia & nhiét 6 phong (trong box cdy) va dat khoanh gidy
khang sinh c6 chira khang sinh 18n bé mit dia chua chung vi khuan
(ndng do va cac khang sinh duogc thé hién trong Bang 2.3);

Po kich thudc vong khang (vong trong quanh khoanh giay khang sinh)
dbi chiéu voéi kich thudce cua chung chirng Esherichia coli ATCC 25922
theo hudng dan CLSI vé thir khang sinh theo Bang 2.3 [175];

Poc két qua: khang, nhay cam, khong khang theo CLSI [176].

Bang 2.3. Khang sinh va diém doc khang sinh d6

Khéng sinh Tén viét tit | khang sinh

Nong do Diém doc tiéu chuan

(M) S | R

Cephalosporin thé hé 1
cefazoline Cz 30 >15 - <14

ampicillin

Cephalosporin thé hé 2
cefuroxime CXM 30 >18 | 15-17 | <14
cefoxitin FOX 30 >18 | 15-17 | <14

Cephalosporin thé hé 3
ceftriaxone CRO 30 >23 | 20-22 | <19
cefotaxime CTX 30 >26 | 23-25 | <22
ceftazidime CAZ 30 >21 | 18-20 | <17
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Chloramphenicol C 10 >18 | 13-17 | 12
CN CN 10 >15 | 13-14 12
Nalixidic acid NA 30 >19 | 14-18 | 13
Iprofloxacine CIP 5 >26 | 22-25 | 21

2.3.5. Xdac dinh Salmonella sinh enzym f-lactamase

Nham x4c dinh cac ching c6 kha nang sinh enzym p-lactamase, AmpC P-

lactamase, carbapenemase theo huéng dan cua bo kit thir nghiém cua hang.

Chuang vi khuan Salmonella s& dugc tién hanh xac dinh kha niang sinh enzym
B-lactamase phé rong, AmpC p-lactamase, Carbapenemase trong cac thir nghiém

khang sinh twong tng vaéi tieng loai enzym [176], [177].

Tao dich ching xac dinh tinh khang khang sinh

Chuan bi dung dich McFaland 0,5 dé so sanh d6 duc (hoic bang thiét bi do do
duc) va chuan bi huyén phu Salmonella khoang 10~ 108 CFU/mL;

Dung bong tim vo tring quét déu dich huyén phu Salmonella 1én dia thach

Muller Hinton agar;

Hong kho va dat khoanh gidy khang sinh c6 chira khang sinh 1én céac dia thach

trén;

Str dung thude xac dinh kich thudc vong trong quanh khoanh gidy ( kich thudc
vong khang), d6i chiéu véi kich thudc theo hudng dan cua té chicc CLSI va EUCAST
[176], [177].

Xac dinh chung sinh enzym p-lactamase pho rong

MJi ching dugc thar nghiém su ton tai cua enzym p-lactamase phd rong sir
dung trén 4 khoanh gidy khang sinh l1a cefotaxime (CTX), cefotaxime két hop
clavulanic axit (CTL), ceftazidime (CAZ) va ceftazidime két hop clavulanic axit
(CAL). Vi kich thudc vong khdng CTL va CAL I6n hon 5mm so véi vong khang
CTX va/hoic CAZ thi khang dinh chung vi khuan sinh p-lactamase phé rong theo
huéng dan caa té chac CLSI thé hién trong Bang 2.4 [176].
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Bang 2.4. Vi khuan sinh enzym ESBL

Chiing vi khuén sinh enzym ESBL

Khéng sinh Khang dinh

cefotaxime (CTX), CTX va clavulanic axit (CTL, 40ug) Vong khang CTL,

CAL >5mm so vOi

ceftazidime (CAZ), CAZ va clavulanic axit (CAL, 40ug) vong khang CTX,
CAZ

Xac dinh chung sinh enzym AmpC B-lactamase

MJbi ching (trong 119 ching) dugc danh gia su ton tai enzym AmpC p-
lactamase bang thi nghiém khang sinh d6 véi 4 khoanh gidy khéang sinh 1a cefotaxime
(CTX), cefotaxime két hop cloxacillin (CTC), ceftazidime (CAZ) va ceftazidime két
hop cloxacillin (CAC). Véi kich thudc vong khang CTC va CAC I6n hon 5mm so
vé6i vong khang CTX va CAZ thi khang dinh chang vi khuan sinh AmpC p-lactamase
theo hudng dan cia CLSI thé hién trong Bang 2.5 [176].

Bang 2.5. Vi khuan sinh enzym AmpC p-lactamase

Chiing vi khuan sinh enzym AmpC p-lactamase

Khéng sinh Khang dinh

vong khang CTL,

CAL >5mm so vO0i

vong khang CTX,
CAZ

Cefotaxime (CTX), CTX va Cloxacillin (CTC)

Ceftazidime (CAZ), CAZ va Cloxacillin (CAC)

Poc két qua: vi khuan sinh hay khong sinh enzym B-lactamase, AmpC B-

lactamase.
2.3.6. Gidi trinh tw h¢ gen cia cac chiing Salmonella da dwoc phan ldp

Téch chiét DNA hé gen cua cac ching Salmonella dugc phan 1ap tir mau duong bang
kit PureLink™ Genomic DNA Mini Kit (Invitrogen, Thermofisher scientific) [178].

Thu nhan DNA hé gen cuaa 26 chung Salmonella dé chuan bi cho giai trinh ty
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hé gen. Cac giai doan co ban cua tach chiét DNA bao gom: (1) pha mang té bao va

mang nhan, (2) loai bo RNA, (3) loai protein va (4) tia DNA theo quy trinh cta héng
[178].

Thuc hién twong tu huéng dan cua nha cung cap PureLink™ Genomic DNA
Mini Kit (Invitrogen, Thermofisher scientific) [178].

Chuan bi thu vién cho giai trinh tu

Nham chuan bi cac mau DNA ¢ dang cac phan doan mach don, da dwoc gan

c4c trinh ty mdi, cac chi thi (trinh ty index) va sin sang cho giai trinh ty hé gen.
Do néng d¢6 DNA bing Qubit Kit

Bang 2.6. Hoa chét cua Qubit kit

Hoé chat Thé tich Nong do biéu kién luu trir

200X trong | Nhiét do phong,

Chat nhuom DNA 250ul L
DMSO tranh anh sang

Chat dém (HS Buffer) | 50ml Nhiét do phong

, 0 ng/ul trong
DNA chuan 1 imi 04 °c
dung dich TE

, 10 ng/ul trong
DNA chuan 2 Iml 04 °c
dung dich TE

Phan cit DNA hé gen va gin adapter cho phan @ng giai trinh tu (Trinh tu transposase)
- Dung dich dém cho phan cit DNA hé gen (Tagment DNA Buffer - TD);

- Enzyme phan cat DNA hé gen (Tagment DNA Enzyme - TDE).

Tinh ché san pham sau phan tng phan cat DNA hé gen bang kit QIAquick.
Bo kit tinh sach san pham PCR - QIAquick PCR purification (Qiagen) duoc
dung dé tinh sach san pham caa phan ung phan cit DNA hé gen bang cot hap thu

silica, gom cac thanh phan:
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- Dung dich dém PB gitip DNA bam dugc trén cot silica;

- Dung dich dém PE c6 chta ethanol c6 tac dung rira troi nhitng thanh phan

khong can thiét ra khoi cot;

- Nudc cat vo tring;

- Dung dich ly giai DNA (Resuspension Buffer - RSB) sau tinh ché.
Thiét Iap phan tng PCR gan chi thi (Index) st dung kit Nextera (Trinh tu moi va chi
thi)

- Hon hop hoé chit cho phan tng PCR (Master Mix - PMM);

- HAn hop mai cho phan tng PCR (PCR Primer Cocktail - PPC).

Tinh sach san pham PCR
- Hat tir dung dé tinh sach (AMPure Bead);
- Ethanol 80% (phai dung dung dich vira méi pha);
- Dung dich ly giai DNA (Resuspension Buffer - RSB) sau tinh ché.

Do ndéng d6 DNA bang KAPA kit (nM), pha lodng/normalize va pool cac mau DNA

hé gen

Nguyén ly: Thuéc nhuom khi gan vao phan tir ADN sé& phat tin hiéu huynh quang.
May do huynh quang Qubit thu tin hiéu huynh quang tir mau va chuyén né thanh
nong do bang cach duya trén cac dau do ¢ nong do da biét. Nong do ADN cua mau
duoc tinh bang cach so sanh gia tri huynh quang tuong d6i (RFU) ciia mau véi RFU

cua chat chuan,
- Hon hop méi PCR (1ml - PCR Primer Mix);
- KAPA SYBR® FAST gPCR Master Mix (5ml);

- D3y ndng do pha lodng DNA chuan tir 1-6 twrong (g véi ndng do giam dan;
(20 - 0.0002pM hay 12 x 106 - 12 x 101 phan tde DNA/ul);

- Tris-Cl 10mM, pH 8,5;

- NaOH 0,2N (vira méi pha);
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- Dung dich @ém lai (HT1).

Giai trinh tu

Phuong phap giai trinh tu gen Illumina hoat d6ng dua trén nguyén Iy tong hop
tuong ty nhu giai trinh tw DNA theo phuong phép Sanger, diém cai tién 12 giai trinh
tu HHlumina cho phép giai trinh tw mét lwong I6n cac doan DNA khac nhau song song
cuing ldc, bang cach gan cac nucleotide vao dau 3’ cua chudi DNA dang téng hop
theo nguyeén tic bd sung. Pau tién, doan gen can duoc giai trinh tu s& bi cit nhé thanh
c4c manh c6 kich thudc tir 200-600bp, sau d6 cac adapter s& dugc gan vao hai dau
cua cac doan DNA c6 kich thuéc ngan nay. Cac doan DNA gan voi adapter sau d6
duoc U Vai natri hydroxit va hinh thanh chudi don. Sau khi chuan bi xong, cac doan
DNA s& dugc nho 18n bé mat thiét bi giai trinh tu (Flowcell) va bi giit lai bang adapter
da duoc gan trude d6. DNA bam dinh trén flowcell sau d6 dugc khuéch dai va tao
thanh cac cum DNA (cluster) c6 trinh ty giéng hét nhau dé sir dung cho qua trinh giai
trinh ty. Cac nucleotide khéng gan tin hiéu huynh quang va DNA polymerase sau d6
duoc bd sung 18n bé mat flowcell, tao ra nhitng “cau ndi” DNA soi doi trén bé mat
flowcell. Sau d6, DNA soi d6i duoc phan tach thanh DNA soi don bang nhiét, dé lai
hang triéu cluster c6 trinh ty DNA gidng hét nhau. Cac moi va cac dNTP c6 gan cac
tin hiéu huynh quang tuong Gng voi 4 loai nucleotide duoc bd sung 1én bé mat
flowcell, sau d6 moi s& gin vao doan DNA can duoc giai trinh tu, ndi tiép 12 DNA
polymerase lién két vai moi va dNTP ¢6 gan tin hiéu huynh quang. Khi mot dNTP
da dugc gan voi doan DNA thi khong thé gin thém base nao nita cho dén khi base
trude d6 dugc cit khoi doan DNA. Tia laser duoc truyén qua flowcell dé kich hoat

tin hi¢éu huynh quang, sau d6 camera sé€ ghi lai tin hi¢u nay va tra I[én may tinh. [179]

Céac budc tién hanh twong tu theo hudng dan cua nha san xuat (Nextera -

lllumina), bao gom céc budc chinh nhu sau:
- Chuan bi DNA hé gen ¢ ndng d6 50 ng (2,5 ng/ul) str dung bo kit Qubit;
- Phan cit DNA hé gen va tién hanh gin adapter;
- Tinh sach san pham sau phan ang cit;

- Gin chi thi (index) cho cac phan doan DNA;
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- Tinh sach san pham sau khi gin index;

- Do néng d6 DNA bang kit KAPA va tron cac mau DNA & cing mot
nong do;

- Bién tinh va pha loang thu vién;.

- Thu vién DNA sau khi d3 dwoc chuan bi, pha lodng s& dugc nap vao
giéng dat vao may Miseq dé tién hanh giai trinh ty cac mau. Toan bo
quy trinh giai trinh ty hé gen cta cac chung Salmonella, dugc hoan
thanh trong khoang 27h.

Gennliay DNA téng s
k4 N "
s
¥ ~ 300 bp
s Gantag
= = ‘ et |
giam - chu ky >
¥ PCR nhandoan — =
<«\>\
=} ¢ Tao cum bang khuéch dai
S pha rin PCR
$ (tdng cau ndi khuéch dai)
= S

Cac doan gen san sang cho giai trinh t

Giai trinh tw bang cich téng hap
v@i cac dau cudi cé thé dao nguoc

__}gﬁgﬂ
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Hinh 2.2. Cé4c buéc giai trinh tu hé gen sir dung hé thong Hlumina Miseq [180]

2.3.7. Phan tich két qud gidi trinh tw hé gen cac chiing Salmonella

Cac doan doc (reads) duoc xuat ra
dwréi dang file fastq/ fastq.gz

i Phan meém Fastqe

De-npovo assembly

Kiém tra chat lrong cac read Velvet Cﬁ.‘; t1‘j1111 t ki(.:h
§ Scaffold. thide lon (Contigs)
gapfilling va filter
SMALT Blastn
Blastn Artemis

So ganh véi bé gen chudn

reference (Mappmg) Tim cac gen khang Tim cdc plasmid. SPI
khang sinh. zen im cac plasmid, SPI,

- . .
> . £ Logs i) V! o
Samtool ném trén yeu to di Gen doc l;_(rlc.. acac gen

DO1s : - -
l Pamtools truyen van dong tac

Samtools mpileup

Phat hien va xuat file chnra cac
dot bien diem (SNPs)

Phan mém Raxml
\L 1.7.0

Xay dung cay phat smh loa
(Phylogenetic tree)

Hinh 2.3. So do phan tich hé gen Salmonella [181], [182]

Kiém tra chat luong reads sau khi xuat

- Trinh tu hé gen cua cac chung Salmonella sau khi duoc giai s& duoc xuat ra
dudi dang céc file fastq, cu thé: file R1_fastq sé& chua tat ca cac doan doc (read) mach
xuoi, file R2_fastq s& chira tat ca cac read mach nguoc. Céc trinh tu nay trudc khi
dugc dua vao phan tich s€ dugc kiém tra xem xét c¢6 du tiéu chuan dé dua vao phan
tich cac budc tiép theo hay khéng. Ching t6i sir dung phan mém fastqc dé phan tich
va danh gia véi cac tiéu chi cu thé bao gom: céac chi sb théng ké co ban vé tong sb
reads, chiéu dai cua reads dai nhat va ngan nhat ciing nhu %GC trong cac reads;

quality score cho cac read (Phred score) [182].
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So sénh véi hé gen chuan (Mapping)
- Céc file chira cac read sau khi d3 duogc kiém tra du tiéu chuan s& duoc dua
vao so sanh véi hé gen chuan (reference sequence) cua chung Salmonella Ss046
(Accession number: NC_007384). Str dung thuat toan SMALT dé so sénh trinh tu

nucleotide v&i mét trinh ty chuan [183].

Xay dung cay phat sinh loai

Sau khi x4c dinh va tao dugc céc file VCF chia cac SNP, tién hanh loai bo cac
SNP nam trong vung trinh tu cua phage hoic cac vung trinh ty lap lai. Cac SNP duoc
tao ra tir it hon 5 read va chat lugng read khi so sanh véi trinh ty chuan nho hon 20
cling duoc loai bo. Cac SNP cua tirng chang vi khuan duoc tap hop lai va so séanh véi
nhau, sau d6 sit dung Phan mém Randomized Axelerated Maximum Likelihood
(RaxML), dé xay dung cdy phat sinh loai, dya trén thuat toan udc luong cuc dai
(maximum likelihood) [184].

De - novo assembly, tim gen khang khang sinh va plasmid mang gen khang khang

sinh

Str dung Velvet va Velvet Optimiser dé sap xép céc read va tao ra céc trinh tu
contigs (multiple contiguous sequences) kich thudc 16n gdm nhiéu trinh tu lién ké.
Velvet dya trén d6 thi de Brujin, tim kiém nhiing trinh tu ¢6 kha ning chong lap
(overlap) nhau qua thdng sé k-mer (sé nucleotide chong Ién nhau) giita c4c read. Cac
read c6 cung k-mer thi c6 thé overlap nhau va tao ra mét contigs voi kich thuéc 1on.
Mot read cd thé chira nhiéu k-mer khac nhau. VelvetOptimiser s& chon loc mot loat
c4c gi4 tri k-mer khac nhau dé tim ra gia tri k-mer nao téi wu nhét va tién hanh sap
xép céc read theo gia tri k-mer d6 dé tao ra cac contig véi kich thudc I6n hon. Sau
do, sir dung cac chuong trinh scaffold, gapfilling va filter dé tao cac contig t6i wu.

Cac contigs c6 kich thudc nho hon 100bp sé€ bi loai bo.

Str dung cong cu Blastn voi co so dit liéu chira tat ca trinh tu gen khang khang
sinh & vi khuan Gram &m va Gram duong, tién hanh so sanh trinh ty cua cac contigs

Véi co so dir liéu nay va tim cac gen khang khang sinh & c&c chung Salmonella.

Péng thoi, st dung cbéng cu Blastn, phan mém trén CGE
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(https://cge.food.dtu.dk/) cac plasmid don vi sao chép mang cac gen khang khang

sinh & cac chung Salmonella[185].

2.3.8. Phuwong phdp xdc dinh MIC cia chat tdy riva va gen ma héa khd néing khéng

chat tdy rira
Xac dinh MIC cua chat tay rira

Nong d6 trc ché téi thiéu (MIC) cua hai chat tay rira chira gdc Ammonium bac
4 (Ammonium bac 4 duoc viét tit QAC) bao gom Benzalkonium chloride va
Cetylpyridinium chloride duoc xac dinh bing phuong phap pha lodng vi cip theo
khuyén nghi caa Vién Nghién ciu 1am sang va Tiéu chuan phong thi nghiém (CLSI)
thuc hién trén dia 96 giéng microtiter bang polystyrene. Pau tién, mdi khuan lac tir
cac dia phan 1ap 1 trong dich ting sinh BHI ¢ 37 °C trong 18 dén 24 gid dé thu duoc
s6 luong té bao khoang 10° CFU/mL. Dich chia Salmonella sau d6 dugc dwa vé nong
dd 10% CFU/mL truéce khi thyc hién cac buéc thi nghiém sau d6. Khi hoan thanh qua
trinh chuan bi dich khuan, 200 pL chat tay rida QAC dugc thém vao giéng tha nhat
cua mdi hang; cung lic, cac giéng tiép theo cua cing mot hang duoc bo sung 100 pL
dich BHI. Dung dich khang khuan sau d6 duoc pha lodng hai lan théng qua viéc
chuyén 100 pL thé tich QAC & giéng dau tién sang cac giéng tiép theo; qua trinh
duoc tiép tuc sao cho ndng do cudi ciing cua QAC giam dan tir 200 ppm & giéng thir
nhat va 1,56 ppm & giéng cudi ciing. P6i ching duong cua thi nghiém bao gom 100
L dich nudi cay khuan va 100 pL dich BHI; d6i chirng am khang dinh tac dong cua
BHI véi chat tay rira ¢ chtra 100 pL thé tich QAC bo sung 100 pL dich BHI. Bia thi
nghiém sau d6 dugc 0 ¢ 37°C trong 24 gid dé xac dinh sy phét trién caa vi khuan
thong qua quan sat do duc. Trong nghién ctru nay, MIC duogc xac dinh 1a nong d6

thap nhat cua chat khang khuan c6 kha nang tc ché sy phat trién cua Salmonella.
Xac dinh sy ton tai cAc gen ma hoa kha ning khang chat tay rira bing PCR

Céc chung Salmonella dugc tach tir mau duong tinh (119 ching) dugc lay tir
-80 °C va nudi cdy trén thach TSA/37 °C /18-24h. Lya chon khuan lac don, cay Ién
dich BHI/37 °C /18-24h.

L4y 1 mL dich nudi qua dém trén BHI sdc nhiét va thuc hién phan ang PCR

nham xac dinh sy ¢6 mat cua gen gacE va gacEdelta. Cap mdi duoc sir dung ddi véi
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gen gacE va gacEA la: qacE-For (5’-AGCCCCATACCTACAAAAG-3’), gacE-Rev
(5’-AGCTTGCCCCTTCCGC-3’); qacEA-For (5’-AAGTAATCGCAACATCCG-
3’) va qacEA-Rev (5’-ATAAGCAACACCGACAGG-3’). Phan ung PCR dugc thuc

hién véi thé tich 25 pL; st dung PCR master mix 2X cua Thermoscientific

(codeK0171). Chu ky luan nhiét ciia phan ang PCR dbi véi qacE va gacEdelta 1a giai
doan 1: 95 °C trong 5 phut; giai doan 2: 30 chu ky (30 gidy ¢ 95 °C, 30 giay ¢ 56 °C
, 30 gidy & 72 °C; giai doan 3: 72 °C trong 10 phat. Cac san pham PCR dién di voi

agarose 2,0% (w/v) cd chtra thudc nhuom Redsafe (INtRON, Biotechnology, code:

21141).

Téng quan toan bo qué trinh thuc hién nghién ctu dugc thé hién trong Hinh

2.4

Gl ciim: gh, vil v ngan; 70 cho

A Al Al L

MIC: Cefylpyridiniym ghloride v

13 qudin fai Hd Noi nam 2019)

L i

- - enzalkonium chloride;
119 may dwong Salmonella/182 mav
(méi mév gifr | ching) PCR: 2 gen gack vi qackdelta

| | ‘

Pinh gis khi ning khang chat tay rira: 119 ching

SPL plasmid replicon

i hé gen khing khéng sinh,

Kiéu hinh khing khang sinh iia ching

phin lip

hinh: gacF, gacEdelta

Hinh 2.4. So db nghién ciru téng quat trong luan &n
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CHUONG 3: KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xac dinh ti 1é nhiém Salmonella spp. trong thit gia cAm (g, vit va ngan) thu

thap tai cac chg 6 Ha Noi.

Salmonella 1a loai vi khuan c6 thé gay nguy hiém do c6 kha ning gy bénh
tryc tiép trén nhiéu loai gia stc, gia cam va con ngudi. Vi khuan xam nhap vao vat
chu, gay ra cac bénh thuong han va pho thuong han, gdy bénh da day ruot. Ngoai ra,
vi khuan Salmonella ciing 1a nguyén nhan chi yéu gay ra cac vu ngd doc thuc pham,
cling nhu gy nhiém khuan duong tiéu hoa ¢ ngudi, dong vat. Viéc phan lap va xac
dinh ty I& nhidm Salmonella trong thirc dn néi chung va cac san pham thit gia sdc, gia
cam nai riéng 1 viéc 1am hét sicc quan trong dé danh gia nguy co va phong ngira rii
ro lién quan dén Salmonella. Tuy nhién, & phan anh khach quan va chinh xéac viéc
nhiém Salmonella trén mau thuc pham thi nghién cau chi tién hanh Kiém tra dinh tinh
su c6 mit cua vi khuan nay trong cac mau (khdng kiém tra dinh luong), tir d6 xac
dinh khach quan va chinh xéc tinh trang & nhiém Salmonella trong thuc pham c6

ngudn goc tir thit trén dia ban Tp. Ha Noi.

Thuc hién mua ngau nhién 182 mau thit ga, vit va ngan nguyén con duoc bay
ban tai cac cho thudc cac quan nhu danh sach dé phan lap va xac dinh dic tinh sinh
vat hoc (tinh chat hoa sinh va khang huyét thanh da gia) ctia Salmonella spp. c6 mat

trong cac mau bi nhiém.

Toan bo 182 mau dugc kiém nghiém theo phwong phap USDA MLG 4.10
[172], dong thoi thir khang dinh miu duong bang k§ thuat Maldi TOF (mdi mau
duong thir khang dinh mét khuan lac bang Maldi TOF). Cac khuan lac sau khi duoc

khing dinh s& dugc danh ma, luu tai diéu kién -80 °C cho cac nghién ctu tiép theo.

Két qua 119 mau duong tinh véi Salmonella theo phuong phap USDA MLG
4.10: két qua héa sinh dién hinh céc tinh chat cua Salmonella: TSI sinh axit
tur glucose (+); TSI sinh khi tir glucose (+); TSI sinh axit tir lactose (-); TSI sinh axit
tur sucrose (-); TSI tao hydro sulfid (+);Thuay phan ure (-);Lyzinda khi nhém
cachoxyl (+);Phan ung p-galactosidase (-);Sinh indol (-); va két qua thir nghiém

khang huyét thanh O da gia va H da gia: ngung két khang huyét thanh. M&i mau
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duong tinh Salmonella (119 miu dwong tinh) chon mét khuan lac Salmonella da thi

nghiém hda sinh va khang huyét thanh chay khang dinh bang Maldi TOF. Két qua
chay trén may Maldi TOF thiy 100% cho két qua 1a Salmonella enterica. Sau do,
danh ma 119 chang (ma gom 04 ky tu: Sxxx- “S” chit S, “x” 14 s6); nudi tirng chang
trong canh thanh BHI/37 °C/18h; b6 sung glycerol vé tring va luu & diéu kién -80 °C
cho cac thi nghiém vé khang khang sinh, khang chat tay rira va giai trinh ty hé gen.

Cac két qua vé miu duong, ma s6 chung duoc thé hién tai Phuy luc I.

Bang 3.1. Két qua phan tich Salmonella trong thit ga, vit va ngan theo quan tai
thanh phé Ha No6i nam 2019

Tén Quan S6 mau dwong | Tong s6 miu | Tilé dwong tinh
Ba DPinh 19 33 57,58%
Cau Gidy 24 37 64,86%
Hoang Mai 26 37 70,27%
Thanh Xuén 27 39 69,23%
Péng Pa 23 36 63,89%
Téng 119 182 65,38%

Két qua phat hién Salmonella thé hién trong Bang 3.1 cho thay: trong tong s6
182 méu dugc kiém tra c6 119 mau thit gia cam phan lap duoc Salmonella spp., chiém
ty 18 65,38% tong s6 mau duong tinh. Theo Bang 3.2 cho thy ty 1& phan lap duoc
Salmonella sp. & ga la 62,50%, ti 1€ ¢ vit la 72,34% va ti I¢ & ngan la 64,52%. Ti Ié
nay cho thay viéc nhiém Salmonella Ia rat phd bién trén thit gia cam. Mac du c6 mot
su chénh léch khong dang ké giira ti 1é nhiém Salmonella spp. ¢ cac loai gia cam
trong thir nghiém. Tuy nhién, dé két luan vé su khéc biét that su giita cac san pham

gia cam nay, ching ta can cac nghién ctru sdu hon.

Theo Bang 3.1 thi hau hét s6 quan déu ¢ ti 1é nhiém cao hon 55 %, diéu do

cho thay trén 50% sé gia cam ching ta 4n 1a nhiém Salmonella spp. Bac biét, quan
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Hoang Mai va quan Thanh Xuan ti I& nhidm khoang 70%. Mic du, gia cam thuong

dugc ché bién chin dé st dung nhung véi mét ti 1& nhidm cao nhu vay sé dé gay lay
lan sang cac thuc pham khéc va kha ning gay ngo doc rat dang lo ngai. Can ctr Quyét
dinh s6 46/2007/QD-BYT ¢ trén 60% cac mau thit khong dat tiéu chuan.

PO TH| Ti LE MAU GIA CAM (GA, VIT VA
NGAN) DUONG TiNH SALMONELLA NAM
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W Seriesl 62,50% 72,34% 64,52% 65,38%

Hinh 3.1. Ti I& nhim Salmonella trén gia cim gdom: g4, vit va ngan nim 2019

Piéu nay phan nao giai thich duoc nguyén nhan xay ra nhitng vu ngéd doc thuc
pham lién tuc xay ra trong ca nudc trong thoi gian qua. Két qua nay co tinh tuong
{rng cao so Vi mot vai nghién ciru duoc cong bb gan dy. Trong mot diéu tra vé phat
hién va phan lap cac chung Salmonella spp. tir cac mau thu thap dugc trong cac giai
doan khac nhau trong toan bo chudi ché bién thit lon tai thanh phd Hué, tac gia
Takeshi va cong su [186] di cong b ty 1& nhidm Salmonella spp. tir thit lon ban 1¢
tai cac cho chiém t6i 32,8%. DS Ngoc Thiy va cong su [187] trong mét nghién ctu
khac vé ty 18 nhidm vi khuan khac nhau trong cac loai thit twoi tai cac cho tu do trén
dia ban thanh phd Ha Noi di xac dinh 30% tong s mau thit thu thap nhidm
Salmonella spp., trong d6 c6 47,1% ¢ thit ga, 27,3% & thit lon va 19% & thit bo.
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Theo db thi Hinh 3.1, ta thay ti I& nhidm Salmonella cua ga, vit va ngan ciing

c6 sy khac biét nhat dinh: Két qua nghién ctiu chi ra 63% mau thit ga nguyén con bi
nhiém Salmonella. Ty 1& phat hién ga nhiém Salmonella trong nghién ctu nay cao
hon so véi két qua ciia mot s6 nghién ctru trude day duoc thuc hién tai thanh phd Ha
Noi. Ty Ié lay nhidm trong nghién ciru cia Nghiém va cong sy. tién hanh nim 2016,
Vv6i €& mau 30, cho thay ty 1é ga nhiém Salmonella la 36% [187]. Trong khi nghién
ctu cua Nghiém va cong su va nghién cau caa Tran va cong su da phan tich
Salmonella trong 25gr thit g&/mau theo phuong phap ISO 6579; ching t6i da kiém
tra toan bo than thit ga dya trén phuong phap FSIS MGL4.10 [172]. Su khac biét vé
ty 1& nhiém Salmonella c6 thé do su khac biét vé vi tri 1ay mau, thoi gian 1ay mau,
phuong phap 1dy miu ciing nhu phuong phép phat hién Salmonella. Tuy nhién, phat
hién cia nghién ctu cia chung t6i ciing gidng véi cac nghién ctu trude day duoc
thuc hién ¢ cac khu vuc khac trén thé gisi va ¢ thanh phd khac cua Viét Nam nhu
thanh phé H6 Chi Minh. Theo bao cdo, ty 1& 6 nhiém Salmonella trong thit ga la
63,6% & Trung Québc (n = 475) [188]; Salmonella duong tinh 14 65,7% (n = 105) &
Thai Lan trong nim 2014 va 2015 [186]; 77,63% ¢ thanh phé HO Chi Minh [189].
Két qua nghién ctru voi do tin cay cao khi ¢d mau Ion (n=182) (khi so véi c& miu va
quy md cua cac nghién ctru khéac) sé phan anh chinh xac va khach quan kha nang
nhiém Salmonella trén dia ban. Hon nita, ty Ié nhiém Salmonella trong nghién ctru
ctia chung toi dao dong tir 47% dén 75% va thay doi tly theo cac khu vuc quan huyén
khac nhau trong khu vuc thanh phd Ha Noi. Luan giai thém vé sy khéc biét vé ty 18
6 nhiém Salmonella giita cac quan, huyén co thé do Idy mau tir cac 10 giét mé gia
dinh khac nhau, su quan ly kém vé sinh déi véi khau ché bién thit, dong géi xu ly va

van chuyén dén céc cho truyén thong, cira hang...

Trong nghién cau nay, 72% mau vit nguyén con duoc phat hién duong tinh
véi Salmonella. Ty Ié Ivu hanh cua Salmonella trong mau vit trong nghién ctu nay
cao hon so véi cac nghién ctru trude ddy ¢ cac ving khac nhau cua Trung Québc. Theo
nghién ciru ciia Zhengquan, két qua duong tinh voi Salmonella tai cac cira hang ban
I&¢ & mién Nam Trung Qudc 13 41,4% [190], trong khi mot nghién ciru khac duogc cong
bd boi Li va cong su ¢ tinh T Xuyén (Tay Nam Chin) thu dwoc 7 (26,9%) mau

duong tinh vai Salmonella tai mét chg dia phuong [191]. Su khac nhau vé ty 1€ luu
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hanh Salmonella c6 thé do su khac biét vé vi tri ldy mau, thoi gian Idy mau, phuong

phap lay mau ciing nhu phwong phap phat hién Salmonella. Tuy nhién, két qua nghién
ctru cta ching toi cho thiy su twong tu nhu két qua cua cac nghién ciu trude day
duoc thuc nghiém trén cac mau gia cam khac, bao gom ca thit ga. Mot nghién cau
cua Zhang va cong sy nim 2018 ¢ Trung Quédc cho thiy 6 nhidm Salmonella trong
thit ga 1a 63,6% (n = 475) [192]; Salmonella duong tinh 1a 65,7% (n = 105) ¢ Thai
Lan vao nim 2014 va 2015 [193]; tai thanh phé H Chi Minh, Truong Huynh Anh
Vii. béo cdo 77,63% (n = 76) Salmonella trong thit ga [7]. Ngoai ra, ty 1& nhiém
Salmonella trong nghién citu cta ching t6i dao dong trong khoang 69% dén 74% va
khac nhau gitra cac quén, trong d6 Ba Pinh c6 ty 1¢ thap nhat 12 69% trong khi Cau
Gidy cd ti 1é cao nhat trong cac quan. Tuy nhién su chénh léch 5% nay khéng qua
I6n. Két qua nay cho thay co so giét mo gia dinh kém vé sinh c6 thé 12 nguyén nhan
dan dén mutrc d6 khéac nhau cua Salmonella trong thit vit. Do d6, cac chién luoc nang
cao an toan thuc pham can duoc thyc hién tap trung ting cudng giam sat cac cho ban
&, cai thién vé sinh an toan thuc pham hé thdng quan ly cho (ban hang tai quay hang,
vé sinh dung cu va khir tring thuong xuyén) va dam bao cac tiéu chuan vé vé sinh

méi trudng (quay ban 1é sach s& va kho rao) dé bao vé suc khoe cong dong.

Dic biét, sb lieu théng ké vé ti 1& nhiém Salmonella ¢ ngan 13 chwa dugc bdo
cdo tai Viét Nam. Phat hién caa chling t6i cho thiy 65% mau ngan bi nhiém vi khuan
Salmonella; Mic du su khac biét vé ty 1é nhiém Salmonella giita cac huyén trong
nghién ctiru ndy co thé khong du tin cay vi tong s6 mau khong da dé lam ¢ mau dai
dién. Ty 1& mau duong tinh v&i Salmonella dugc phét hién ¢ ngan cao hon so véi mot
s6 nghién ctru trén ga duoc thuc hién & Ha Noi. Ty 18 1ay nhidm trong nghién cau cua
Nghiém va cs. ndm 2016 14 36% (n = 30, ndm 2016) [194]. Su khéac biat v& ty I8
nhiém Salmonella c6 thé do su khac biét vé vi tri ldy mau, thoi gian 1dy mau, phuong
phép ldy mau ciing nhu phuong phap phat hién Salmonella. Tuy nhién, ty I& 1ay nhiém
trong nghién cau cua ching t6i twong tu voi két qua cua cac nghién ciru da cong bd
trude day va & mot tinh khéc caa Viét Nam nhu thanh phd HO Chi Minh. Nghién ciu
ciia Khan nam 2018 [195] b&o cdo 66,7% mau thit ga duong tinh v&i Salmonella.
Pang chu ¥, viéc giam séat nhidm khuan Salmonella ¢ ngan trén khap thé gisi cho két

qua khéng giéng nhau. Trong nghién cau cua Emanuella vao nim 2014 & Brazil,
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khong phat hién thiy vi khuan Salmonella & ngan [196]. Nghién ciu caa Trinidad va

Tobaga nam 2008 cho két qua twong tw, khdng phat hién Salmonella ¢ ngan. Trudc
kia, nguoi ta gia thuyét ring ngan khong duoc nudi cong nghiép, do dé khong chira
hé vi sinh vat gidng nhu ga. Tuy nhién, hién nay khi nhu cau thyc pham cia con
ngudi ngdy cang ting, ngan bat dau duoc nudi theo cach gidng nhu cac loai gia cam
khac, giét mé chung cung ga va vit ddng thoi sy lan rong cua tinh trang khang thudce

& cac chung Salmonella...nén d6 1a Iy giai cho viéc nhiém Salmonella & ngan.

3.2. Panh gia mirc d9 khang khang sinh, chat tay rira cia cac chiing Salmonella

spp. dwgc phan Iap tir thit ga, vit va ngan.

Véi su phét trién manh mé khoa hoc cdng nghé ngay nay, nhiéu loai khang
sinh mai duoc phét trién va dua vao st dung, cac dong khang sinh thé hé méi duge
san xuat theo con dudng tong hop sinh hoc hoac con dudng tong hop hoa hoc. Viéc
str dung khang sinh trong phong va tri bénh budc dau dem lai nhiéu thanh céng ciing
nhu hiéu qua kinh té, tuy nhién trén thuc té, viéc sir dung khang sinh khong ding liéu
luong, liéu trinh hoac két hop nhiéu loai khang sinh d& déng thoi tao ra &p luc chon
loc ddi vai vi khuan. Méi truong séng thich hop ciing véi &p luc chon loc phi hop da
tao diéu kién cho vi khuan phat trién kha nang dé khang khang sinh. Hién tuong dé
khang khang sinh ngdy cang gia tang trong nhiéu loai vi khuan gay bénh cho ngudi
va gia stic dang 1a mdi quan tdm lo lang cua cac co quan quan ly va cua toan x4 hoi.
Vi khuan dé khang khéang sinh gay khé khan trong diéu tri bénh nhiém tring. Mot s6
truong hop ngudi bénh nhidm vi khuan gay bénh dé khang véi hau hét cac loai khang
sinh ding trong 1am sang dan dén viéc diéu tri khéng hiéu qua va dan téi tir vong.
Hon thé nira, cac chang vi khuan khong gay bénh nhung c6 kha ning khang khang
sinh 14 noi luu trir cac gen khang thude, 1a ngudn truyén gen khang khang sinh cho
nhitng vi khuan gay bénh khac. Khi d6 nguy co vé da dang nhom vi khuan mang gen
khang khang sinh cang duoc nhan rong, truc tiép de doa dén hiéu qua cua qua trinh
diéu tri bénh. T mdi mau nhiém Salmonella (n=119 mau) liy mét chung dé luu ¢
diéu kién nhiét do cao nhat -80 °C. Cac ching duoc ly tir -80 °C ria Ién thach TSA

mau cho cac thir nghiém d6 nhay khang khang sinh.

Viéc lya chon duoc khéng sinh danh gia dua trén sb liéu cac nhdm khang sinh
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duoc sir dung diéu tri nhiém khuan dudng rudt cia gia suc va ngudi, trong pham vi

nodi dung nghién ctru nay, ching tdi tién hanh kiém tra kha nang man cam va khéang
véi 15 loai khang sinh, nghién cutu tap trung vao nhom khang sinh beta-lactam, dac
biét 1a cac dong cephalosporin thé hé 3 va 4 14 nhom khang sinh dugc quan tdm hién
nay.

Mot s6 két qua vé do nhay khang sinh cu thé nhu sau:

Hinh 3.2. Khang sinh d6 trén ching di chiéu chung E. coli ATCC 25922

(1) CZ, vong khéang c6 kich thuéc 23 mm (yéu cau 21-27 mm)

(2) FOX, vong khang c6 kich thudc 28 mm (yéu cau 23-29 mm)
(3) CXM, vong khang c6 kich thude 25 mm (y&u cau 20-26 mm)
(4) CAZ, vong khang c6 kich thudc 26 mm (yéu cau 25-32 mm)
(5) CTX, vong khang c6 kich thudc 32 mm (yéu cau 29-35 mm)

(6) CRO, vong khang c6 kich thudc 34 mm (yéu cau 29-35 mm)

Két qua thtr nghiém trén chung chuan cho thiy qua trinh chuan bi héa chat,
moi truong, ndng do vi khuan dat yéu cau theo CLSI. Cac két qua doc vé sy man cam
ctia khang sinh dat do tin cay. Mot s6 két qua vé do nhay khang sinh cu thé theo Hinh
3.3va Hinh 3.4.



Hinh 3.3. Khang sinh d6 trén chung S018 khang hoan toan khang sinh cefazolin,
cefutoxime, cetriaxone, cefotaxime, ceftazidime va nhay cam vai cefoxitin.

(1) CZ, vong khang c6 kich thudc 6 mm, khang (<14 mm, khang hoan toan)
(2) FOX, vong khang c6 kich thudc 28 mm, nhay cam (>18 mm, nhay cam)
(3) CRO, vong khang c6 kich thudc 6 mm, khang (<14 mm, khang hoan toan)
(4) CXM, vong khang c6 kich thuéc 6 mm, khang (<14 mm, khang hoan toan)
(5) CTX, vong khang c¢ kich thuéc 6 mm, khang (<14 mm, khang hoan toan)
(6) CAZ, vong khang c6 kich thudc 6 mm, khang (<14 mm, khang hoan toan)

Hinh 3.4. Khang sinh do trén S035 chung Salmonella

(A) Sinh enzyme ESBL
(1) CTX, vong khéang co kich thudgc 10 mm
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(2) CTL, vong khang c6 kich thudc 32 mm

(3) CAZ, vong khang c6 kich thudc 23 mm vong khang c6 kich thudc CAL 16n
hon

(4) CAL, vong khang c06 kich thudc 28 mm 5 mm so véi vong khdng CAZ

(B) Sinh enzyme AmpC p-lactamase

(5) CTX, vong khang cé kich thudc 11 mm

(6) CTC, vong khang c0 kich thudc 20 mm

(7) CAZ, vong khéang c6 kich thudc 23 mm vong khang co6 kich thuéc CAC
I6n hon

(8) CAC, vong khang c6 kich thudc 25 mm 2 mm so vai vong khang CAZ

Két qua kiém tra mirc d6 man cam véi mot sé loai khang sinh cua céc ching

Salmonella spp. phan lap dugc (n=119) duoc trinh bay ¢ Bang 3.2 va Hinh 3.5, két
qua chi tiét tirng mau.
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Bang 3.2. Bang két qua do nhay khang sinh

Mau gia cam

Khanh sinh gbm: ga, vit va Miu Ga Miu Vit Maiu Ngan
ngan
chsﬁig Tilé % chsﬁig Tilé % chsﬁig Ti 1& % chsﬁ(lg Ti 1é %
S 2 1,68 1 1,54 1 2,94 0 0,00
cefazolin (C2) I 12 10,08 4 6,15 5 14,71 3 15,00
R 105 88,24 60 92,31 28 82,35 17 85,00
S 117 98,32 64 98,46 33 97,06 20 100,00
cefoxitin (FOX) I 2 1,68 1 1,54 1 2,94 0 0,00
R 0 0,00 0 0,00 0 0,00 0 0,00
S 23 19,33 9 13,85 11 32,35 3 15,00
cefuroxime (CXM) I 1 0,84 1 1,54 0 0,00 0 0,00
R 95 79,83 55 84,62 23 67,65 17 85,00
S 23 19,33 10 15,38 10 29,41 3 15,00
ceftriaxone (CRO) I 2 1,68 1 1,54 1 2,94 0 0,00
R 94 78,99 54 83,08 23 67,65 17 85,00
S 44 36,97 20 30,77 15 44,12 9 45,00
ceftazidime (CAZ) I 19 15,97 13 20,00 5 14,71 1 5,00
R 56 47,06 32 49,23 14 41,18 10 50,00
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S 23 19,33 9 13,85 11 32,35 3 15,00
cefotaxime (CTX) I 1 0,84 1 1,54 0 0,00 0,00
R 95 79,83 55 84,62 23 67,65 17 85,00
S 101 84,87 60 92,31 25 73,53 16 80,00
ciprofloxacin (CIP) I 11 9,24 3 4,62 6 17,65 2 10,00
R 7 5,88 2 3,08 3 8,82 2 10,00
S 38 31,93 24 36,92 8 23,53 6 30,00
trimethoprim (TM) I 0 0,00 0 0,00 0 0,00 0 0,00
R 81 68,07 41 63,08 26 76,47 14 70,00
S 33 27,73 15 23,08 11 32,35 7 35,00
gentamycin (CN) I 17 14,29 16 24,62 0 0,00 1 5,00
R 69 57,98 34 52,31 23 67,65 12 60,00
S 5 4,20 2 3,08 5,88 1 5,00
tetracycline (TE) I 10 8,40 5 7,69 4 11,76 1 5,00
R 104 87,39 58 89,23 28 82,35 18 90,00
S 27 22,69 9 13,85 9 26,47 9 45,00
chloramphenicol (C) I 0 0,00 0 0,00 0 0,00 0 0,00
R 92 77,31 56 86,15 25 73,53 11 55,00
S 13 10,92 5 7,69 7 20,59 1 5,00
ampicillin (AMP) I 0 0,00 0 0,00 0 0,00 0 0,00
R 106 89,08 60 92,31 27 79,41 19 95,00
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S 119 100,00 65 100,00 34 100,00 20 100,00
meropenem (MRP) I 0 0,00 0 0,00 0 0,00 0 0,00
R 0 0,00 0 0,00 0 0,00 0 0,00
S 17 14,29 7 10,77 7 20,59 3 15,00
nalidixic acid (NA) I 23 19,33 8 12,31 9 26,47 6 30,00
R 79 66,39 50 76,92 18 52,94 11 55,00
S 119 100,00 65 100 34 100,00 20 100,00
imipenen (IMI) I 0 0,00 0 0 0 0,00 0 0,00
R 0 0,00 0 0 0 0,00 0 0,00
Chung sinh ESBL 94 78,99 54 83,08 23 67,65 17 85,00
Chung sinh AmpC 87 73,11 54 83,08 18 52,94 15 75,00
Khang da khang sinh 108 90,76 61 93,85 28 82,35 19 95,00

Chu thich: Cefazolin (CZ), cefoxitin (FOX), cefuroxime (CXM), ceftriaxone (CRO), ceftazidime (CAZ), cefotaxime (CTX),
ciprofloxacin (CIP), trimethoprim (TMP), gentamicin (CN), tetracycline (TE), chloramphenicol (C), ampicillin (AMP),
meropenem (MRP), imipenen (IMI), nalidixic acid (NA), Extended spectrum Beta-lactam (ESBL), AmpC p-lactamase (AmpC),
Multi Drug Resistance (MDR)
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O THI KHANG KHANG SINH CUA SALMONELLA & GA

| mNhay cam(S) — m Trung gian M Khang (R)

CRO CAZ CTX CIp T™MP CN TE C AMP NA
64 9 10 21 10 60 24 15 2 9 5
1 1 1 13 1 3 0 16 5 0
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Cac loai khang sinh

Hinh 3.5. Su nhay cam tirng loai khang sinh cua chung Salmonella phan Iap tir ga
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SU KHANG KHANG SINH CUA SALMONELLA O NGAN

20 m Nhay cam (S) mTrunggian (I) mKhang(R) m m

[ ]
15
]
10 ‘
5
NN w | w
Ccz FOX CXM CRO CAZ CTX CIP TMP CN TE C AMP MRP NA ESBL AmpC MRD
W Nhay cam (S) 0 20 3 3 9 3 16 6 7 1 9 1 20 3
m Trung gian (1) 3 0 0 0 1 0 2 0 1 1 0 0 0 6
m Khang (R) 17 0 17 17 10 17 2 14 12 18 11 19 0 11
m 17
m 15
m Khang sinh 19

Hinh 3.7. Su nhay cam tirng loai kh&ng sinh ctia chung Salmonella phén lap tir ngan
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3.2.1. Sw nhay cam khang khang sinh cuia cac ching Salmonella phan ldp tir ga

Kha nang khang khang sinh cua tat ca cac chung Salmonella da phan lap dugc
thé hién trong Bang 3.2 va Hinh 3.6. Trong sb 65 chung Salmonella dugc phan lap
6 63/65 ching (96,9%) da dé khang véi it nhat mot trong s6 15 loai khang sinh. Két
qua thir nghiém tinh nhay cam khéang sinh cho thay kiéu hinh khang cao nhat voi
ampicillin va cefazolin (92,31%, 60/65), tiép theo 1a tetracycline (89,23%, 58/65),
chloramphenicol (86,15%, 56/65), cefuroxime (84,62%, 55/65), cefotaxime (84,62%,
55/65), ceftriaxone (83,08%, 54/65), axit nalidixic (76,92%, 50/65), trimethoprim
(63,08%, 41/65), gentamicin (52,31%, 34/65), ceftazidime (49,23%, 32/65)
ciprofloxacin (3,08%, 2/65). Tat ca cac chung déu nhay cam véi cefoxitin,
meropenem va imipenem. Tong cong, 93,85% sb chung (61/65) 1a ching da khang
thudc (khang véi it nhat 3 ho khang sinh). Vé kha ning sinh enzyme B-lactamase,
54/65 (83,08%) ching da phan lap déu sinh 02 loai enzyme 1a AmpC va ESBL.

3.2.2. Sw nhay cam khéng sinh cia cac ching Salmonella phén ldp ter vit

Kha ning khang khang sinh cua tt ca cac chung Salmonella phéan lap tir mau
thit vit duoc thé hién trong Bang 3.2 va Hinh 3.7. Trong s6 34 chung Salmonella dugc
phan 1ap c6 32/34 chiing (94,12%) da dé khang vai it nhat mot trong s 15 loai khang
sinh. Két qua thir nghiém tinh nhay cam khang sinh cho thay kiéu hinh khang cao
nhat vai cefazolin va tetracycline (82,35%, 28/34), ampicillin (79,41%, 27/34),
trimethoprime (76,47%, 26/34), chloramphenicol (73,53%, 25/34); tiép theo la
cefuroxime, ceftriaxone, cefotaxime va gentamycin (67,65%, 23/34); nalidixic acid
(52,94%, 18/34), ceftazidime (41,18%, 14/34), cudi cung la ciprofloxacin (8,82%,
3/34). Tat ca cac chung Salmonella phan lap dugc déu nhay cam véi cefoxitin,
meropenem va imipenem. Tong cong, 82,35% sé ching phan 1ap tir vit (28/34) la
chung da khang thudc (khang véi it nhat 3 ho khéang sinh). Vé kha nang sinh enzyme
B-lactamase, 23/34 (67,65%) chung da phan 1ap sinh enzyme ESBL va 18/34
(52,94%) chung sinh enzyme AmpC.

3.2.3. Sw nhay cam khang sinh cia cac ching Salmonella phan Igp tir ngan

Kha ning khang khang sinh ciia tat ca cac chiing Salmonella phan lap tir mau
thit ngan dugc thé hién trong Bang 3.2 va Hinh 3.8. Trong sé 20 chung Salmonella
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duoc phan 1ap c6 18/20 ching (90,0%) da dé khang vai it nhat mot trong s6 15 loai
khang sinh. Két qua thir nghiém tinh nhay cam khang sinh cho thay kiéu hinh khang
cao nhit véi ampicillin (95,00%, 19/20), tetracycline (90,00%, 18/20), tiép d6 1a
cefazolin, cefuroxime, cefotaxime va ceftriaxone (85,00%, 17/20), trimethoprime
(70,00%, 14/20), gentamycin (60,00%, 12/20), chloramphenicol va nalidixic acid
(55,00%, 11/20), ceftazidime (50,00%, 10/20) cudi cung la ciprofloxacin (10,00%,
2/20). Tat ca cac chaung Salmonella phan lap dugc déu nhay cam véi cefoxitin,
meropenem va imipenem. Tong cong, 95,00% sb chung (19/20) 14 ching da khang
thudc (khang véi it nhat 3 ho khang sinh). Vé kha ning sinh enzyme B-lactamase,
17/20 (85,00%) chung da phan l1ap sinh enzyme ESBL va 15/20 (75,00%) chung sinh
enzyme AmpC.

Pung trude 03 nhém s lidu thdng ké tir cac nhom ddi twgng gia cam cho thay
day 1a thuc trang dang bao dong vé viéc khang khang sinh cua Salmonella. Viéc nay
s& gay nhiéu kho khan va thach thac di véi viec kiém soat 1ay nhiém va diéu tri cac
bénh ¢6 lién quan dén Salmonella.

3.2.4. Kiéu hinh khang khang sinh ciia Salmonella phan Igp tir ga, vit va ngan

Kha ning khang khang sinh cta tt ca cac chung Salmonella phan lap tir mau
thit ga, vit va ngan duoc thé hién trong Bang 3.2 va Hinh 3.9. Trong tong s6 119
chang Salmonella dugc phan 1ap c6 118/119 chung (99,16%) da dé khang véi it nhat
mot trong s6 15 loai khang sinh. Két qua thir nghiém tinh nhay cam khang sinh cho
thay kiéu hinh khang cao nhat vai ampicillin (89,08%; 106/119), cefazolin (88,24%:;
105/119), tetracycline (87,39%; 104/119); tiép theo la cefuroxime va cefotaxime
(79,83%; 95/119); ceftriaxone (78,99%; 94/119), chloramphenicol (77,31%; 92/119),
trimethoprime (68,07%; 81/119), nalidixic acid (66,39%; 79/119), gentamycin
(57,98%; 69/119), ceftazidime (47,06%, 56/119), cudi cung la ciprofloxacin (5,88%:;
7/119). T4t ca cac chung Salmonella phan lap duoc tir mau thit gia cAm déu nhay cam
véi cefoxitin va meropenem, imipenen. Tong cong, 90,76% sb chung (108/119) la
chung da khang thudc (khang vai it nhat 3 ho khang sinh). V& kha ning sinh enzyme
B-lactamase, 94/119 (78,99%) chung da phan 1ap sinh enzyme ESBL va 87/119
(73,11%) chung sinh enzyme AmpC.

Su khac biét khong Ion vé su khang khang sinh gitta cac chung Salmonella
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duoc phan 1ap tir g3, vit va ngan duoc giai thich do diéu kién nudi va giét md cua
chung 13 twong dong. Tai Viét Nam, ga, vit va ngan thudng duoc nudi cling nhau, do
vay ching s& cling tiép xuc véi cac diéu kién tu nhién, thic an, noi sdng cing hoic
rat gan nhau va diéu kién noi giét mé ciing kha twong dong nhau. Diéu nay giai thich

cho viéc ching sé cung khang hoac nhay cam véi cac khang sinh tuong tu nhau.

Diéu nay duoc giai thich: Trong qua trinh chin nudi gia cAm, viéc dung cac
loai khang sinh diéu tri kéo dai, do sy c6 mat thuang xuyén cia nhiéu loai khang sinh
dugc bd sung vao thire an va mot nguyén nhan c6 kha ning cao xay ra hién twong di
truyén doc va di truyén ngang tinh khang thudc boi cac gen nam trong Plasmid

(Resistance) cua cac chung Salmonella.

Sy luu hanh kha ning khang khang sinh (AMR) trong cac mam bénh tir thuc
pham duogc coi 1a méi de doa nghiém trong ddi véi sic khoe cong dong [197]. Su
Xuat hién va lay lan nhanh chong caa Salmonella khong thuong han khang khang sinh
rat dang lo ngai va day ciing 1a mot trong nhitng nguy@n nhan phé bién nhat cua bénh
truyén qua thuc pham va la nguyén nhan quan trong gay tir vong trén toan thé gioi
[197]. Salmonella thuong xuy@n mang cac yéu té doc lec va yéu té di dong, cho phép
ching tich ty va lay lan cac gen khang thudc tir cac chung Salmonella khac va cac
loai khac phat trién trong hé tiéu hoa ciia con nguoi [197]. Trong nghién ciu nay,
chung toi da khao sét kiéu hinh va kiéu gen khang khéang sinh trén cac mau ga nguyén
con thu thap tai cac cho truyén théng & thanh phd Ha Noi. Cac dit liéu di truyén co

thé cho thdy kha ning gay bénh cho con nguoi cua cac chung Salmonella di phan

A

lap.

Nghién ctru ciia chling toi cho thay ty 18 nhidm khuan Salmonella khang khang
sinh trén thit ga ¢ thanh phé Ha Noi rat cao. 96,9% sb chung khang véi mot nhém
khang sinh. 93,9% chang khang it nhat ba loai khang sinh khac nhau. Ty 1&
Salmonella don va da khang (khang véi it nhat ba loai khang sinh) trong nghién ctu
cua ching t6i 16n hon dang ké so vai nhiing gi dugc bao cao trong nghién ciru cia
Nghiém va cong su duoc thuc hién vao nim 2016 tai thanh phé Ha Noi (27,3%, don
khang; 36,4% da khang) [194]. Ngoai ra, dua trén c&c nghién ctru khac da dugc cong
bd vé kha ning khang Salmonella trong thit ga ¢ Viét Nam, Van va cong su da ching

minh rang 50,5% ching Salmonella da phan 1ap (n = 18) trén tat ca céc loai thit (thit
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ga, thit lon, thit bo va dong vat 2 manh voé) dé khang véi it nhat mot loai khang sinh.
Nghién ctru ctia Ta Thi Yén nam 2012 & thit ga ciing béo cao 56% s ching phan lap
khang tir mot dén bbn loai khang sinh va 18% s chung phan 1ap khéang tir nim dén
chin loai khang sinh [6]. Hon nita, Salmonella d& khang véi thudc khang sinh dang
gia tang véi ty Ié twong tu & ga thu gom tir cac 10 mé va cho ban lé ¢ Thai Lan va
Campuchia, theo nghién ciru cua Trongjit [193]. Nghién ctzu ndy cho thay 90% (n =
345) cac chung Salmonella phan lap dugc béo céo l1a khang it nhat mot loai khang
sinh, trong khi 45% khang nhiéu loai khang sinh. Mot nghién ctiru khac do Zhang va
cong su thuc hién tai Trung Quéc nam 2016-2017 cho thiy cac chung Salmonella c6
kha niang khang thudc cao véi 97,7% khang it nhat 1 loai khang sinh va ty 18 da khang
chiém 81,1% (n = 302) [192]. Ca nghién ciru ciia chdng t6i va cac nghién ctu trudc
day & cac nude khac cling cho thay kha nang khang cao dbi véi cac chung Salmonella

dugc phén lap tu thit ga.

Nghién ciru khac caa Tran Thi Nhat dugc thuc hién vao nim 2018 trén 301
mau ga duogc lay tai 10 mo, cho truyén thong va siéu thi ¢ Bac Ninh, thanh phd Ha
Noi, Nghé An cho thdy Salmonella ¢ ga khang ampicillin (74,4 %), tetracycline
(62,8%), trimethoprim (53,5%), axit nalidixic (46,5%), chloramphenicol (41,9%) va
ciprofloxacin (23,3%) [198]. Két qua nay tuong tu véi két qua thu dugc tir nghién ctu
cua ching t6i. Su trong déng phan anh tinh trang khang thubc caa Salmonella trong
chudi thire an. Két qua nghién ciru cia chiing toi ciing tuong ung véi két qua caa
nhiéu nghién cau trén khap thé gisi vé tinh nhay cam véi khang sinh cua Salmonella
trén toan cau theo bao céo cua Castro-Vargas va cong su vao nim 2020 [112]. Bao
c4o V& tinh trang da khang hién tai duoc tim thiy trong 45/46 nghién ctu vé
Salmonella & gia cam; Cac chung Salmonella dugc tim thay trong chudi thic dn c6
ty 18 khang thudc khang sinh cao nhu axit nalidixic (26,8-86,6%), ampicillin (14,9-
68%), ampicillin (14,9-68%) trimethoprim/sulfamethoxazole (16-54,2%) va khéng
khang vai cac khang sinh thugc nhém carbapenem nhu imipenem va meropenem.
Tuy nhién, nghién ciru caa chung toi ciing cho thay ty 1é Salmonella khang véi cac
khang sinh khac cao hon so véi béo céo cua Castro-Vargas va cong sy, doi véi céc
khang sinh cephalosporin (cefazolin, cefuroxime, cefotaxime, ceftazidime,

ceftriaxone), aminoglycoside (gentamicin) va phenicol (chloramphenicol).
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Nghién ctu ciia chdng toi 1a nghién ctru dau tién béo céo ty 1é Salmonella da
khang thudc cao nhat so vai tat ca cac nghién ctru khac da duoc thuc hién cho dén
nay tai Viét Nam. Su gia ting kha ning dé khang cua Salmonella phan 1ap tir ga noi
riéng va thuc pham néi chung theo thai gian c6 thé 1a két qua caa viéc sir dung khéng
sinh ty phat trong chan nudi, lam dung khang sinh trong diéu tri bénh & Viét Nam
[80], [199]. Phat hién nay phan anh du b4o Vé nguy co gia ting khang thubc & vi khuan
gay bénh ¢ Viét Nam cua T6 chuc Y té Thé gidi [200].

3.2.5. Pdnh gid khd nang khdng chdt tay riva bé mat ciia mét sé chiing Salmonella

spp. da khang khang sinh
Két qua PCR vé gen gacE va gacEdelta

Str dung 119 cac chiing theo Phuy lyc |, ddnh gia kha nang khang chat tay rira
nhdm danh gia mac d6 lay lan va su phtc tap sy nhiém Salmonella trong san xuat
ndng nghiép, dac biét 1a trong chin nudi gia cam va giét mo gia cam. Cac ching
Salmonella mang kha ning khang chét tay raa sé rat kho dé xu ly, ching sé nhiém
vao chudi san xuat thuc pham ciing nhu lan truyén trong cong dong, dic biét 13 tai
c4c ctra hang ban thit nho 1é-noi ma cac san pham thuc pham dwoc bay bén trén cing

mot sap hoac ban.

Khuéch dai doan gen dich sir dung 2 cap moi (qacE-For/Rev va gacEA-
For/Rev) dé phét hién lan luot gen quy dinh kha ning dé khang QAC bao gém gacE
va gacEA. Két qua cho thay mdi giéng caa ban dién di hién thi mot bang sac nét tuong
ing véi do 16n caa gen qacE (194 bp) va gacEA (140 bp) (Hinh 2). Su xuét hién cua
céc bang nay chung té qua trinh tach chiét DNA va phan ting PCR dién ra thanh cong,
khuéch dai duoc doan gen dich ¢ 119 chung Salmonella. Ngoai ra, dua vao két qua
dién di, nghién ciru cho thay su xuét hién cua nhitng ching mang dong thoi ca hai
gen chiém ty I¢ cao trong tong sé cac ching thudc nghién ciru ndy. Két qua PCR dién
di céc gen gacE va gacEdelta dugc thé hién trong Hinh 3.9, Hinh 3.10 va cac chang

khac dugc néu tai Phu luc IV va Bang 3.3.
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Moi: qacE E/R

Hinh 3.9. Két qua PCR phat hién gen quaE trén 10 ching Salmonella (ching S156;
S161; S164; S166; S167; S168; S169; S171;S170; va S172)

M 222324 2528 29 30 31 - 32 3435 36 37 38 40 42 +

Moi: qacEdelta F/R

Hinh 3.10. Két qua PCR phat hién gen quaEdelta trén 16 chung Salmonella (ching
S022; S023; S024; S028; S029; S030; S031; S032; S034; S035; S036; S037; S038;
S040 va S042)

Két qua xac dinh diém ndong d6 khang chat tay ria (gia tri MIC) dugc thé
hién tai Bang 3.3.
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Két qua MIC cia chat tay rira
Danh gia kha ning khang vai 02 chat hoat dong bé mit Benzalkonium chloride
(BKC) va Cetylpyridinium chloride (CPC) tai cac nong d6 khéac nhau, két qua duoc
téng hop trong Bang 3.3.
Bang 3.3. Két qua phan tich tinh khang chat tay rira

MIC (ppm)

STT | Yhine | BKC cpc | dacE | gacEdelta sf‘)é;e%l
1 | So001 25 12.5 + + 2
2 | S002 25 12.5 + + 2
3 | S003 25 6.25 + + 2
4 | S005 125 6.25 ) ] 0
5 | S006 125 6.25 ) ] 0
6 | S007 25 12.5 + + 2
7 | S008 12.5 6.25 ) ] 0
g | S010 12.5 6.25 + + 2
9 | S012 18.75 9.375 ) ) 0
10 | S013 25 125 ) ) 0
11 | S014 12.5 6.25 - + !
12 | S015 25 12.5 + + 2
13 | S016 25 12.5 + + 2
14 | S018 18.75 12.5 + + 2
15 | S019 12.5 6.25 + + 2
16 | S021 25 12.5 + + 2
17 | S022 25 12.5 + + 2
18 | S023 25 12.5 + + 2
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19 | S024 25 6.25 2
20 | S025 25 12.5 2
21 | S028 25 6.25 ’
22 | S029 25 12.5 ’
23 | S030 25 12.5 ’
24 | S031 25 6.25 0
25 | S032 12.5 6.25 0
26 | S034 12.5 12.5 0
27 | S035 25 12.5 2
28 | S037 25 6.25 1
29 | S038 25 12.5 2
30 | S040 25 125 g
31 | S042 12.5 6.25 0
32 | S043 25 6.25 0
33 |S045 25 6.25 0
34 | S047 25 12.5 2
35 | S048 25 12.5 2
36 | S049 25 125 2
37 | S050 25 6.25 2
38 | SO51 12.5 6.25 0
39 | S052 25 6.25 0
40 | S053 | 1875 125 2
41 | S055 25 12.5 2
42 | S056 25 12.5 0
43 | S057 | 25 125 0
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44 | S059 12.5 6.25 2
45 | SO61 25 6.25 0
46 | S063 25 125 2
47 | S064 25 12.5 ’
48 | S065 12.5 12.5 ’
49 | S066 12.5 6.25

50 | S068 12.5 6.25 2
51 | SO069 25 9.375 2
52 | SO70 12.5 6.125 2
53 | SO71 12.5 12.5 2
54 | S072 12.5 12.5 2
55 | S073 125 6.25 0
56 | SO74 25 6.25 2
57 | SO75 25 12.5 2
58 | SO77 25 12.5 2
59 | SO78 12.5 6.25 0
60 | SO79 12.5 6.25 2
61 | S080 25 125 2
62 | S082 25 12.5 2
63 | S083 25 12.5 2
64 | S085 125 125 0
65 | S086 125 6.25 0
66 | SO87 12.5 6.25 0
67 | S089 12.5 6.25 0
68 | S091 12.5 12.5 2
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69 | S092 25 12.5 2
70 | S093 25 6.25 2
71 | S094 25 12.5 ’
72 | S095 25 12.5 ’
73 | S097 12.5 6.25 0
74 | S100 | 125 6.25 2
75 | S101 25 6.25 2
76 | S102 25 6.25 0
77 | S103 25 12.5 1
78 | S104 12.5 6.25 0
79 | S105 25 12.5 2
80 | S106 25 125 1
81 | S107 12.5 6.25 0
82 | S108 25 12.5 1
83 | S110 25 12.5 1
84 | S1i1 25 125 1
85 | S115 12.5 6.25 0
86 | S116 125 6.25 0
g7 | S117 | 1875 6.25 1
88 | S120 12.5 125 1
g9 | S121 25 6.25 0
90 | S123 25 125 2
o1 | S124 | 1875 12.5 1
92 | S125 12.5 12.5 2
93 | S128 12.5 6.25 0
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94 | S129 12.5 6.25 0
95 | S137 12.5 12.5 0
96 | S139 25 12.5 0
97 | S140 12.5 6.25 0
98 | S142 12.5 6.25 0
99 | S143 12.5 6.25 0
100 | S144 12.5 6.25 0
101 | S145 12.5 6.25 0
102 | S146 12.5 6.25 0
103 | S148 | 125 6.25 0
104 | S151 | 25 6.25 0
105 | S152 12.5 6.25 0
106 | S153 12.5 12.5 0
107 | S154 25 6.25 0
108 | S155 12.5 6.25 0
109 | S156 | 125 12.5 2
110 | S161 12.5 6.25 1
111 | S164 25 125 2
112 | S166 12.5 6.25 2
113 | S167 12.5 12.5 2
114 | S168 | 125 6.25 2
115 | S169 | 1875 9.375 0
116 | S170 | 125 6.25 2
117 | S171 | 125 6.25 2
118 | S109 | 125 9.38 2
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119 | S060 ‘ 12.5 6.25 - -
Gia tri MIC trung binh vai BKC cac
ching mang gen 20.5 20.5
Gia tri MIC trung binh véi CPC cac
chung mang gen 10.5 10.6
Gia tri MIC khéng trung binh vai BKC
cac chung khong mang gen 16.3 16.5
Gia tri MIC khéng trung binh vai CPC
cac chung khong mang gen 7.2 7.2
7 ’ 73 72
Tong so6 chung mang gen (61.34%) | (60.54%)
Ghi chua: “+” 1a duong tinh; “-” 14 @m tinh

Céc gen chiu trach nhiém chinh cho kha ning khang cac hop chét cé chira goc
nito bac bén (QAC) duoc goi 1a cac gen gac [201], trong d6 duoc biét dén nhiéu nhat
la gacE va gacEdelta. Cho dén nay, chi dua vao kha nang lién két va trao doi vat chat
di truyén cua vi sinh vat, cac gen nay di duoc lan truyén rong réi giita cac nhom vi
khuan trong thtr nghiém 1am sang va trong moi truong [201]. Tuy vay, nhiing nghién
ctiu xac dinh sy ton tai va tac dung cua gen gacE va gacEdelta trén dbi twong vi
khuan Salmonella con rat han ché, do d6 nghién citu ndy s& gép phan ching minh su
t6n tai ciia gen khang chat tay rira c6 mat trong nhom vi khuan nay tai Viét Nam. Két
qué thi nghiém cua ching tdi cho thay ching Salmonella mang gen gacE 61.34%
(73/119), mang gen gacE delta 60.54% (72/119). O mét nghién ctu khac cua
Chuanchuen va cong su, 27% s6 luong cac chung Salmonella c6 chira gen gacEdelta
va khong phat hién bat ki mot chiing ndo mang gen gack 1 [202]. Piéu nay cho thay
d6 pho bién rat cao cua cac gen gac dic biét 1a gacE trong cac mau xac thit gia cam
thu thap tai thanh phé Ha Noi, gia ting mdi nguy hai vé kha ning khang thudc diét
khuan va Ia hoi chudng canh béo & nhiém thyc pham tai dia ban. Cung 1a nghién ciu
vé gen tic ché tac dong cua QAC nhung duoc thuc hién trén dbi twong 14 cac chung
vi khuan Enterobacter cloacae, Citrobacter freundii, Pseudomonas aeruginosa va
Stenotrophomonas maltophilia, nhém nghién ciru ngudi Bic cho thay 10% (10/103)

t6ng sé lwong cac chung mang gen khang gac, trong d6 s c6 mat cia mot chang ¢



81

chia ca hai gen 1a dai dién vi khuan cé kha ning mang ddng thoi gen gacE va
gacEdelta [203].

Trong nghién ctru nim 2021, dwa trén kha ning chdng chiu véi hop chat QAC,
cac chung Salmonella duoc phan thanh 3 nhém: gié tri MIC tir 3,13 dén 6,26 pg/mL
= chung nhay cam véi chat tay rira, 6,27 dén 12,54 pg/mL = kha ning chdng chiu
trung binh va gia tri MIC trong khoang 12,55 dén 25,10 pg/mL 1 cac chung c6 kha
nang dé khang manh [204]. Béi véi dung dich tay rira benzalkonium chloride (BKC),
tat ca cac chung Salmonella cé chi s6 MIC dao dong tir 12,5 — 25 pg/mL. Céc chang
chéng chiu trung binh chiém ti 1¢ 46% (54/119) trong quan thé vi khuan ban dau,
trong khi d6 54% (64/119) cac chiing Salmonella thé hién kha nang dé khang cao voi
hop chat nay (Bang 1). Déi véi cetylpyridinium chloride (CPC), khdng cé chang vi
khuan nao trong nghién ctu ndy cho thay kha ning dé khang cao thdng qua thir
nghiém ndng do wc ché téi thiéu cua dung dich tay rira bé mat. Cac chung cho kha
ning chdng chiu trung binh va dé nhay cam chiém khoang 51% (61/119) véi ting
murc do khang.

Két qua thir nghiém ndng do wc ché tdi thiéu cua hai dung dich QAC d6i véi
cac chung Salmonella trong nghién ciu nay cho thay sy tuong dong véi cac nghién
ctru trude d6. Nghién ctru cua chiing toi cho thay 54% (64/119) céc chung dé khang
cao vai benzalkonium chloride. Nghién cau cua Obe va cong su trén 25 chung
Salmonella ¢ong thoi cong bé ty 1é cao 36% (09/25) cac chung c6 kha niang dé khang
BKC véi chi sé MIC tir 12,55-25,10 pg/mL, kha ning chéng chiu trung binh dén yéu
duogc tim thay & 32% (08/25) cac chiing con lai [204]. Phan b day dic sire dé khang
BKC ciing di duoc tim thdy trong nghién ctu ciia Chuanchuen thuc hién trén 125
chung Salmonella bang phuong phap pha lodng dia thach. Trong d6, 89% (108/122)
cac chang c6 chi sé MIC nam trong khoang 32-256 pg/mL va phan lén cac ching c6
gia tri MIC véi dung dich BKC 1a 64 ug/mL [205]. Bdi voi dung dich cetylpiridinium
chloride, tat ca cac chung vi khuan cho thay kha nang chéng chiu trung binh dén yéu
d6i v6i hop chat nay. Theo do, 51% (61/119) cac chung Salmonella bi ic ché phat
trién sir dung CPC véi nong d6 3,13 - 6,26 ug/mL va ty 18 twong tu 49% (58/119) céc
chang bi tc ché & ndng dd 6,27 - 12,54 pg/mL cua dung dich. Két qua cho thiy sy

khac biét so véi nghién ciu cia Humayoun va cong su ¢ong b chiang Salmonella
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serovar Heidelberg phan lap tir thit ga tay c6 kha ning dé khang dung dich CPC ¢
ndng d6 80 pg/mL [206]. Su khac biét ndy bat nguon tir tng dung cua hop chat CPC
tai cac qudc gia thuong khong giéng nhau. Tai Hoa Ky, CPC duoc sir dung trong
nhiéu san pham vé sinh ring miéng tir rit 1au truée khi duoc phép st dung trén thyuc
pham (ché bién gia cam sbng). Viéc ap dung CPC vao qué trinh 1am sach bé mit da
lam suy giam kha ning 14y nhim Salmonella trong san xut thit gia cam [207], [208];
tuy nhién qué trinh &p dung l1au dai c6 thé 1a nguyén nhan dan téi kha ning dé khang
cao cua vi khuan ddi véi hop chét nay [209]. Tai Viét Nam, cetylpiridinium chloride
thudng duoc tim thay trong cac san pham kem danh ring, nudc suc hong, hoic cac
san pham nhu xit hong, Xit hoi thé hay xit mili. Do d6, cac nghién cttu vé viéc ap
dung hoa chat nay trong cac khu vuc trang trai chin nudi hodc khu vuc giét mo ché
bién thit gia cam con rat han ché, dugc cho 1a nguyén nhan ly giai vé kha ning tc ché

manh caa CPC ddi véi Salmonella.

Cac nghién ctru sém hon da chi ra rang gacE va gacEA 1a hai gen chiu trach
nhiém chinh cho kha ning khang cac hop chat c6 chira géc nito bac bén (QAC). Cho
dén nay, chi dya vao kha niang lién két va trao d6i vat chét di truyén cuaa vi sinh vat,
cac gen nay da duoc lan truyén rong réi gitta cac nhém vi khuan trong thir nghiém
1am sang va trong moi trudng [210]. Tuy nhién, nhitng nghién cau vé sy pho bién va
tac dung cua hai gen trén d6i trong vi khuan Salmonella con gip nhiéu han ché tai
c4c qubc gia nhu Viét Nam, noi ma gia cam la mat hang thit tiéu thu pho bién. Nghién
Clru Ny cua chung toi da cho thay kha niang phan bo cua hai gen gacE va gacEA trong
quan thé vi khuan Salmonella ban dau. Trong d6, 61% (73/119) cac ching duoc tim
thiy dwong tinh v&i gen gacE/ qacEA, 39% (46/119) cac chung am tinh vai ca hai
gen nhung cho két qua da dang trong thtr nghiém ndng do tc ché tbi thiéu véi chat
tay rira QAC da m¢ ra nhimng diém méi la vé kha nang dé khang cua nhém vi khuan
nay. D4i véi cac chung mang gen, ty 18 phan bé gen gacE (61%, 73/119) cho thay su
tuong dong vaéi gen qacEA (60%, 72/119); ty 1é twong déng nay giira hai gen da duoc
cdng bd trong nghién ciru trude d6 cuia Obe va cong su vai ty 1é gacE, qacEA lan luot
la 68% (17/25) va 76% (19/25) . Bén canh d6, cong bd cua nhém nghién ciru ngudi
My cho thay ti Ié trung binh mang gen gacE/ qacEA 1a 72% (18/25) cao hon rat nhiéu
S0 vai ti 16 dé& khang BKC 12 36% (09/25) [204]. Su chénh Iéch giira ty 16 mang gen
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va kha ning dé khang chét tay rira 1a diém tuong déng duoc tim thay trong nhiéu
cong bd; vi du nhém nghién ctru cia Chuanchuen va cong su cho thay ty 18 cao trong
dé khang BKC 89% (108/122) chénh léch I6n so véi ty 1¢ cac chung Salmonella mang
gen la 27% (33/122) [205]. Nghién ciru caa chung t6i dong thoi thé hién su chénh
léch nay khi cac chiung mang gen gacE/ gacEA chiém ty 1é 61% (73/119) bén canh
kha ning dé khang BKC duoc tim thay trong 42% (49/119) cac chung Samonella.
Pic diém chung cua nhitng nghién ciu trén 1a khong thé quan sat dugc méi twrong
quan giita gia tri MIC cao ddi véi dung dich BKC va su hién dién cua gacE/ gacEA
trén d6i twong 1a Salmonella ciing nhu nhom vi khuan Gram am khéc [204], [205],
[211].

Dé ly giai hién tuong nay, cac nghién ciru trude dé da chirng minh ¢ nhiéu yéu
t6 gop phan vao kha ning tc ché vi khuan kém hiéu qua cua chat khang khuan, cho
phép mam bénh tir thuc pham ton tai sau qué trinh vé sinh [212]. Mot s6 yéu té bao
gom su cO mit ciia cac bom hat day trén cau tric mang té bao va su hinh thanh mang
sinh hoc & cac chung Salmonella. Dé c6 thé ton tai, Salmonella enterica biéu hién
qua mirc cac gen ma hoa bom hut day bao gom AcrA va TolC, ¢d kha ning tac dong
lén mot loat cac hop chat khdng gidng nhau vé mit hda hoc, bao gom chat diét khuan
va chat khang sinh [213]-[215]. Ngoai ra, nhiing thay doi trong thanh té bao din dén
su suy giam kha nang tham thau ciing c6 thé 1a nguyén nhan gay ra tinh trang khang
nay trong cac nhém vi khuan. Hon nita, cc nghién ctru trude d6 di chi ra kha nang
hinh thanh mang sinh hoc ctia Salmonella enterica trén cac bé mat tiép xdc khac nhau
khién viéc loai bo chung kho khin hon so véi cac té bao ty do khdng lién két [216],
[217]. Trong mang sinh hoc, cac té bao vi khuan dugc bao boc trong mot ma tran chat
nén ty san xuat co thé déng vai trd bao vé co hoc va hoda hoc, chdng lai diéu kién moi
truong khac nghiét xung quanh [218]. Bé mat nhya va thép khong gi thuong pho bién
trong cac day chuyén san xuit, 10 mo va khu vuc ché bién gia cam 12 vi tri vi khuan
Salmonella c6 thé bam vao va phét tin hiéu hinh thanh mang sinh hoc [204]. Vi vay,
hiéu biét kha nang hinh thanh mang sinh hoc ciia cac chung Salmonella 1a dic biét
can thiét dé kiém soat su phoi nhiém Salmonella tir thit gia cam va cac san pham lién

quan.
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3.3. Két qua phan tich gen khang khang sinh tir mét sé chiing Salmonella phan

A

lap

3.3.1. Pdc diém hé gen Salmonella

Vi Iy do kinh té khong thé tién hanh toan bo 119 chung phan lap do d6, nghién

ctru da lya chon céac chung Salmonella c6 kiéu hinh khang khang sinh va khang chat

tay rira manh tir ga (10 chung: 8 chung c6 kiéu hinh khang manh va 2 chang c6 kiéu

hinh khang yéu), vit (8 ching c6 kiéu hinh khang manh) va ngan (8 chung c6 kiéu

hinh khang manh) ttr bo ching Iuu giit cia 119 mau duong theo Bang 3.4:

Bang 3.4. Kiéu hinh khang khang sinh cua céc chang giai trinh ty hé gen

Ma | Ma A
. . Nguon

chung | chung A P : L

Stt oii phan | Ki€u hinh khang khang sinh ciia cac chiing
14l
s
trinh tw P

1 [S032 |32.S8 |Ngan |CAZ-TM-CN-TE-AMP- CXM-CRO-CZ-CTX-
2 [S037 [37.S9 |[Ngan |CAZ-TM-TE-AMP- CXM-CRO-CZ-CTX
3 [S074 |74.S1 |Ngan |CTX-CAZ-CN-TE-AMP-CXM-CRO-CZ-
4 [S089 |89 S1 |Ngan | TM-TE-C-AMP-CXM-CRO-CZ-CTX
5 |S109 |109 S2 |Ngan | TM-CN-TE-AMP-CXM-CRO-CZ-CTX-CAZ
6 [S129 |129 S3 |Ngan | TM-CN-TE-C-AMP-CXM-CRO-CZ-CTX
7 [S146 |146_S4 |Ngan | CAZ-CN-TE-C-AMP-CXM-CRO-CZ-CTX
8 [S148 |148. S5 |Ngan | TM-CN-TE-C-AMP- CXM-CRO-CZ-CTX-CAZ-
9 [S012 11250 |Ga CAZ-TE-C-AMP-CXM-CRO-CZ-CTX-
10 [S013 |13 S3 |Ga CAZ-TM-CN-TE-C-AMP-CXM-CRO-CZ-CTX
11 [S019 |19 S4 |Ga TM-C-AMP-CXM-CZ
12 [S021 [21.S5 |Ga -CAZ--TM-C-AMP-CXM-CRO-CZ-CTX
13 [S025 |25S6 |Ga CAZ--TM-CN-TE-C-AMP-CXM-CRO-CZ-CTX
14 | 5052 |57 514 |Ga CAZ- -TM-TE-C-AMP-CXM-CRO-CZ-CTX
15 | S056 |56 S15 | Ga TM-CN-TE-C-AMP-CXM-CRO-CZ-CTX-CAZ
16 [S061 161 s18 |Ga CAZ- -TE-C-AMP-CXM-CRO-CZ-CTX
17 | S064 |64 S19 |Ga CAZ-TM-CN-C-AMP-CXM-CRO-CZ-CTX
18 | S008 8 S1 Ga CZ--TM-TE-AMP
19 | S068 |68 S20 | Vit CAZ-TM-CN-TE-AMP-CMX-CRO-CZ-CTX
20 [ S043 [43_S11 | Vit CAZ-TM-CN-TE-C-AMP-CMX-CRO-CZ-CTX
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21 | S045 |45_S12 | Vit CAZ-TM-CN-TE-C-AMP-CMX-CRO-CZ-CTX
22 |S051 |51_S13 | Vit CAZ-TM-CN-TE-C-AMP-CMX-CRO-CZ-CTX
23 | S031 |31_S7 Vit CAZ-TM-CN-TE-AMP-CMX-CRO-CZ-CTX
24 | S042 | 42_S10 | Vit CMX-CRO-CZ-CTX-CAZ-TM-CN-TE-C-AMP
25 | SO57 | 57_S16 | Vit CAZ-TM-CN-C-AMP-CMX-CRO-CZ-CTX

26 | S060 |60_S17 | Vit CAZ-TM-CN-TE-C-AMP-CMX-CRO-CZ-CTX

Két qua giai trinh tu hé gen cua 26 ching Salmonella khang khang sinh cho
thay ti 18 GC tir 50,47% dén 52,63%; N50 tir 18804 dén 79467; kich thudc hé gen tir
4.655.893 bp dén 5.068.882 bp (theo Bang 3.5). CAc trinh ty dat yéu cau dé thyc hién

cac giai doan tiép theo.

Phan tich dix liéu giai trinh ty hé gen cta 26 chang sir dung céng cu phan tich
TORMES [219] va Rast (https://rast.nmpdr.org/rast.cgi) c6 két qua tong thé nhu sau:

Bang 3.5. Bac diém trinh tu cua hé gen

Ma chiing giai | So6 lwong D¢ dai hé N50 o
trinh tw contigs gen (bp) Tile % GC
’ (bp)
12 S2 465 4.688.801 24.135 52,58
13 S3 393 4.788.214 29.823 52,21
19 S4 483 4.954.070 24.679 52,14
21 S5 428 4.931.166 24.548 52,40
25 S6 530 4.878.881 18.804 52,51
31 S7 305 4.701.119 34.942 52,29
32_S8 383 4.707.459 29.742 52,38
37_S9 443 4.923.944 24.717 52,39
42 S10 425 4.671.790 28.050 52,45
43 S11 493 4.905.076 23.437 52,15
45 S12 334 4.744.687 37.074 52,27
51 S13 329 4.766.796 36.997 52,32
52_S14 506 4.924.654 22.592 52,54
56_S15 383 4.678.161 30.011 52,36
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Ma chiing giai | So6 lwong D¢ dai hé N50 o
trinh tu contigs gen (bp) Tile % GC
' (bp)
57_S16 382 4.655.893 30.153 52,41
60_S17 493 4.682.797 22.011 52,51
61_S18 518 4.707.959 20.003 52,63
64_S19 508 4.918.718 22.505 52,48
68_S20 464 4.804.148 24.436 42,47
8 S1 385 4.823.844 28.113 52,29
89 S1 319 5.020.645 33.336 51,63
74 S1 149 4.835.519 79.467 50,47
148_S5 154 4.722.564 66.521 51,55
109_S2 230 4.968.615 49.847 52,00
129_S3 173 4.838.537 59.252 51,67
146_S4 179 5.068.882 73.813 51,24

Két qua vé sy phan bé cac nhom gen core gen, soft core gen, shell gen, cloud
gen cua chung Salmonella theo Bang 3.6 [219]
Bang 3.6. Bang tong hop cac phan nhém gen

S6 lwong
Nhom Gen M6 ta gen
Nhom Core gen Sy phan b tir 99% dén <= 100% ¢ | 3423

cac chung Salmonella

Nhom Soft core gen | Su phan bé tir 95% dén < 99% ¢ cac | 135
chung Salmonella

Nhom Shell gen Sy phan bd tir 15% dén < 95% & cac | 1982
chung Salmonella

Nhom Cloud gen Su phan bd tir 0% dén < 15% & cac|2273
chung Salmonella
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S6 lwong
Nhom Gen M6 ta gen
Téng s6 gen Sy phan bd tir 0% dén <= 100% o céc | 7813
chung Salmonella

Hé gen cua cac chuang giai trinh tu dugc chi giai sir dung céng cu Rast

(https://rast.nmpdr.org/rast.cgi), két qua caa mét trinh tu reads di dugc chd giai so

d6 héa nhu Bang 3.7 ¢ chung sé 74_S1 (Kentucky). Két qua phan tich tir dix liéu caa
chung sé 74 thiy 56 gen doc luc, gen khang khang sinh; 16 gen lién quan phages,
prophages, plasmid, transposable element; 56 gen RNA trao d6i chat va cac nhém
gen quan trong khac.

https://rast.nmpdr.org/seedviewer.cgi?page=0rganism&organism=6666666.95008

6 (chung voi mé sb S074 duogc phan 1ap tir ngan tai cho Thai Ha, Péng Pa, thanh phé
Ha Noi).

Bang 3.7. Su phan b cac nhdm gen trong hé gen cua ching sé 74 S1

STT Nhém gen S6 luong | Tile %
1 Cofactors, Vitamins, Prosthetic Groups, Pigments 171 7,90
2 Cell Wall and Capsule 61 2,82
3 Virulence, Disease and Defense 56 2,59
4 Potassium metabolism 15 0,69
5 Photosynthesis 0 0,00
6 Miscellaneous 23 1,06
7 | Phages, Prophages, Transposable elements, Plasmids 16 0,74
8 Membrane Transport 132 6,10
9 Iron acquisition and metabolism 28 1,29
10 RNA Metabolism 59 2,73
11 Nucleosides and Nucleotides 82 3,79
12 Protein Metabolism 227 10,48
13 Carbohydrates 357 16,49
14 Cell Division and Cell Cycle 7 0,32
15 Motility and Chemotaxis 13 0,60
16 Regulation and Cell signaling 59 2,73
17 Secondary Metabolism 4 0,18
18 DNA Metabolism 88 4,06
19 Fatty Acids, Lipids, and Isoprenoids 72 3,33
20 Nitrogen Metabolism ol 2,36
21 Dormancy and Sporulation 1 0,05
22 Respiration 120 5,54



https://rast.nmpdr.org/rast.cgi
https://rast.nmpdr.org/seedviewer.cgi?page=Organism&organism=6666666.950086
https://rast.nmpdr.org/seedviewer.cgi?page=Organism&organism=6666666.950086

88

23 Stress Response 86 3,97
24 Metabolism of Aromatic Compounds 26 1,20
25 Amino Acids and Derivatives 352 16,26
26 Sulfur Metabolism 24 1,11
27 Phosphorus Metabolism 35 1,62

Téng s6 gen 2165 100

3.3.2. Két qud xdc dinh tuyp huyét thanh va MLST

Dé gop phan ngin ngira va phong chdng cac vu ngd doc thuc pham do
Salmonella spp. gay ra, viéc xac dinh dwgc cc tac nhan gay bénh va hiéu day du ban
chat caa mam bénh mang lai ¥ nghia rat quan trong. Vi vay, viéc xac dinh chinh xac
tuyp huyét thanh cua cac ching Salmonella spp. phan Iap duoc tir cac mau thit twoi
bay ban & mot sé cho truyén théng 1a mot phan khdng thé thiéu trong nghién cau nay.
Két qua giam dinh gilp ching ta phan nao hiéu dugc cac tuyp huyét thanh nao 1a tac
nhan chinh gay ra cac vu ngd doc thuc pham. Chung t6i da tién hanh xac dinh tuyp
huyét thanh cua cac chung Salmonella spp. s dung trinh tu hé gen véi cong cu
Salmonella In Silico Typing Resource (SISTR) — day la cong cu hiéu qua trong dinh
tuyp huyét thanh nhanh va chinh xac; dong thoi viéc xac dinh tuyp huyét thanh ciing
dugc chay song song trén phan mém chuyén dinh tuyp huyét thanh

https://enterobase.warwick.ac.uk/ véi cong cu SISTR1 and SeqSero2 [220].

Str dung dong thoi 02 phan mém cho két qua khong cé su khéc biét, két qua
cac tuyp huyét thanh thu duoc cua 26 chung Salmonella phan lap duoc trinh bay ¢
bang sau (Bang 3.7) [185]:

Bang 3.7. Bang phan bé tuyp huyét thanh va phan nhém cia 26 ching Salmonella

Ma Gia
ching | cam

giai Tuyp huyét | Serog

trinh tu thanh roup | H1 | H2 | O Antigen | MLST
8 S1 Ga Agona B f.g,s - 1,4,[5],12 13
12 S2 Ga Typhimurium - v | 1,6 | 3,{10}{15} 155
13 S3 Ga Newport (éé eh | 1,2 6,8,20 4157
X . C2- | z4,22

19 S4 Ga Corvallis 3 3 8,2 1541
21 S5 Ga Infantis - R 1,5 6,7,14 32
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25_S6 Ga Infantis - R 1,5 6,7,14 32
X - 3,{10}{15}
52 S14 | Ga Meleagridis eh | Lw {1534} 463
. 3,{10}{15}
56 S15 | Ga Muenster eh |15 {1534} 321
61 S18 | Ga Typhimurium - v | 1,6 | 3,{10}{15} 155
64 S19 | Ga Infantis - R 15 6,7,14 32
3,{10}{15}
32_S8 | Ngan Muenster e,h 15 {15.34} 321
37_S9 | Ngan Infantis - R 15 6,7,14 32
74 S1 | Ngan Kentucky %23 | 26 198
89 S1 | Ngan Agona - f.9,s - 13
109 S2 | Ngan Infantis Cl R 15 32
129 S3 | Ngan Newport %23 eh | 1,2 4157
146 _S4 | Ngan Agona B f.0,s - 13
148 S5 | Ngan Muenster El e,h 15 321
68 S20 | Vit Kentucky %23 | 26 8,2 198
. 3,{10}{15}
43 S11 Vit Muenster e,h 15 {15.343 321
. 3,{10}{15}
45 S12 Vit Muenster e,h 1,5 {15.343 321
. 3,{10}{15}
51 S13 Vit Muenster El e,h 15 {15.343 321
. 3,{10}{15}
31 S7 Vit Muenster e,h 1,5 {1534} 321
. 3,{10}{15}
42 S10 Vit Muenster e,h 1,5 {1534} 321
. 3,{10}{15}
57 S16 | Vit Muenster e,h 15 {15.343 321
. 3,{10}{15}
60 S17 | Vit Muenster e,h 15 {15.343 321

Trong nghién ctru nay, chung t6i di xac dinh duoc mot s6 chung Salmonella
thudc cac nhém gay bénh nhu tuyp huyét thanh: Newport, Typhimurium, Muenster,
meleagridis ... D4y la cac chung vi khuan cé kha nang gay ra salmonellosis. Viéc phat
hién ra cac chang vi khuan nay trong mau thit 1a thyuc té rat dang lo ngai cho nguoi
tiéu dung.

Ddng thoi thady mét sé serogroup quan trong: serogroup B (Agona); serogroup
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C2-C3 (Newport, Covallis, Kentucky); seroproup E1 (chung 148 S5, Muenster;
chung 51_S13, Muenster) [185].

Country

@ United States [19]
O Ireland [5]
Mexico [5]

@ China [4]

O India [4]

@ Canada [3]
© Nigeria [3]
@ Egypt [2]

© Taiwan [2]
@ Belgium [1]
© Colombia [1]
@ Denmark [1]

@ Ethiopia [1]

O Haiti [1]

@ Japan [1]

(O Jordan [1]

@ South Africa [1]
(O South Korea [1]
@ Tanzania [1]

() Viet Nam [26]

Hinh 3.11. Cay phat sinh chang loai Salmonella

Str dung céc chang ¢6 ngudn géc tir mau bénh pham, mau trong chudi san xuat
thuc pham tir My, Ireland, Mexico, Anh Quéc, Trung Quéc, An Bo, Canada, Nigeria,
Ai Cap, bai Loan, Bi, Colombia, Banh Mach, Coéng Hoa Dominican, Ethiopia, Haiti,
Nhat, Nam Phi, Han Qudc, Tanzania va cac chung phan lap trong nghién ctru dé xay

dung cdy phét sinh MLST (https://enterobase.warwick.ac.uk/), két qua chi ra trén

Hinh 3.11. Két qua cho thay, cac chung phan Iap tir g3, vit va ngan rat da dang va gan

gili voi cac nhdm gay bénh dugc phan lap tir mau bénh pham.

Hon nita, Su phan bé da dang cua céc ST theo cong cu MLST[221]: 03 chang
ST 13 (Agona) dugc phén lap tir ga va ngan; 05 chung ST 32 (Infantis) dugc phéan
lap tir ga va ngan; 02 chung ST 155 (Typhimurium) duoc phan lap tir ga; 02 chung
ST 198 (Kentucky) duoc phan lap tir ngan va vit; 01 chung c6 ST 463 (Meleagridis)
phan lap tir ga; 01 chang ST 1541 (Corvallis) dugc phén lap tr ga va 02 chung ST
4157 (Newport) duoc phan lap tir ga va ngan (Bang 3.8).

() United Kingdom [5]

(© Dominican Republic [1]
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Bang 3.8. Ti Ié cac tuyp huyét thanh

Tuyp huyét e g
thanh ST So lwgng Thit ga/vit/ngan
Agona 13 3 1ga; 2 ngan
Infantis 32 5 3 0a; 2 ngan
Typhimurium | 155 2 2 ga
Kentucky 198 2 1 ngan; 1 vit
Muenster 321 10 1 ga; 7 vit; 2 ngan
Meleagridis 463 1 Ga
Corvallis 1541 1 Ga
Newport 4157 2 1ga; 1 ngan

Két qua cho thay 38,46% céc chung I tuyp huyét thanh Muenster (ST 321)
chiém ti 1& cao nhat tiép dén Ia Infantis (19,23%).

Mot két qua quan trong khéc trong nghién ctiu nay 1a cac tuyp huyét thanh nay
déu c6 kha nang gay bénh trén nguoi (phdn mém dy doan kha ning giy bénh
PathogenFinder 1.1 [222]

TUYP KHANG HUYET THANH

Typhimurium,
7,69% Newport, 7,69%

Agona, 11,54%

Muenster, 38,4

Infantis, 19,23%

Kentucky, 7,69%

Hinh 3.12. Ti 18 c4c tuyp huyét thanh khéng khang sinh

Két qua nay da phan anh trung thuc vé chat luong thit trén thi truong thanh

phé Ha Noi, tinh trang giét md va bay ban thiéu vé sinh nghiém trong dang dién ra
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tai cac diém giét mo va cac cho trén dia ban thanh phd Ha Noi. Nghién ciru nay ciing
d3 phan nao giai thich cho nguyén nhan cuaa cac vu ngd doc thuc pham cua nudc ta
noi chung va thanh phé Ha Nai néi riéng. Cac vi khuan phan lap duoc déu 1a nhitng
vi khuan truc tiép hoic gian tiép 1a nguy@n nhan gay ra cac vu ngd doc thuc pham.
Cac loai tuyp huyét thanh Salmonella nay khong duogc phép c6 trong thit va san pham
thit. Cac sd liéu trong nghién ctru nay ciing phan nao canh béo cho cac nha quan Iy

va ngudi tiéu dung vé mdi nguy co ngd doc thuc pham & thanh phd Ha Noi 14 rat cao.

3.3.3. Két qua gen khang khang sinh

Str dung cdng cu Salmonella In Silico [223], cac hé gen duogc sip xép theo
trinh tu cia cac ching MRD c¢6 kha niang mang tong cong 82 gen khang khang sinh
khac nhau (Bang 3.9) va nhiing gen nay thudc cac ho gen khac nhau. Dy doan kiéu
gen khang khéang sinh hoan toan khép vai két qua kiéu hinh da ghi nhan trong nghién

cru nay.
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Bang 3.9. Phan b cac gen khang khéang sinh caa chung giai trinh tu
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Polypeptide

Phan tich kiéu gen cho thay chang sé 61 chtra gen mer 3-1 (Ky924928) duoc
du doan 1a c6 kha ning khang colistin. Day 1a nhom khang sinh rit quan trong trong

diéu tri cho ngudi, dic biét 1a cac bénh ning.

Aminoglycoside

Gen khang khang sinh phé rong thuéc nhém aminoglycoside xac dinh duoc
trong 26 khuan lac Salmonella c6 thé chia thanh ba nhém nhé gdm nhém gen ma héa
enzyme Aminoglycoside acetyltransferase, enzyme Aminoglycoside
phosphotransferase va enzyme Nucleotidyl transferase. Trong do su c6 mat cua nhdm
gen ma hda enzyme aminoglycoside acetyltransferase 1a pho bién nhat, toan bo hé
gen cua 26 chung déu co it nhat mot gen ma hoa cho enzyme nay, cu thé nhu gen aac
(6) -laa_1 dugc tim thiy trong 26/26 ching (100%), gen aac(6)-ly c6 mit trong 19/26
chung (73,08% - 7/8 chiing tir mau vit, 6/8 chung tir mau ngan va 6/10 ching tir mau
g3), aac(3)-lia va aac(3)-11d_1 déu cd ti 1¢ 46,15% (12/26 chung — 3/10 chiung mau
g3, 1/8 chung miu ngan va 8/8 ching mau vit), aac(3)-IVa_1 chi xuat hién & cac
chung phan lap tir thit ga va thit ngan vai ti 1€ 19,23% (5/26 - 3 ching tir ga, 2 chung
tir ngan), thap nhat l1a cac chung gen aac(6)-1b-cr_1 (2 ching tir mau ga) va aac(3)-
Id_1 (2 chung tr mau ngan) chi chién ti 1¢ 7,69% (2/26). Aminoglycoside
phosphotransferase con dugc biét dén 1a enzyme c6 kha ning dé khang streptomycin
va hau hét cac gen ma hoa enzyme nay duoc dat tén la aph. Trong nghién ciu nay,
cac gen mi hoa enzyme Aminoglycoside phosphotransferase duoc du doan cé ton tai
trong 24/26 chung, chiém 92,31% (16/16 chung tir mau vit, ngan va 8/10 ching tur
mau ga). Nhém gen nay bao gom: aph(6)-1d_1 (65,38%; 17/26 chung), aph(3)-la_3
( 26,92%, 7/26), aph(3)-1b_5 ( 23,08%, 6/26), aph(4)-la_1 (19,23%, 5/26), aph(3)-
la_7 (11,54%, 3/26), aph(3)-11a_2 chi xuét hién & chung phan Iap tir thit ngan (7,69%,
2/26 chung). Trinh ty gen cua tat ca 26 chung Salmonella cho thay su hién dién cua
7 gen ma hoa enzym nucleotidyl transferase, bao gém: ant(3)-la_1 (17/26 chung,
65,38%), ant(3)-lia (1/26 chung, 3,84%), aadA7_1 (2/26 chung, 7,69%), aadA22
(10/26 chung, 38,46%), aadA17 (1/26 chung, 3,84%), aadA16 1 (2/26 chung, 7,69%)
va aadAl-pm (4/26 chung, 15,38%). Tat ca cac chung Salmonella dugc phan 1ap tur
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mau thit vit d&u mang it nhat 1 gen nhdm ant (3) va 1 gen nhém aadA; 7/10 chung tir

mau thit ga va 6/8 chung tir mau thit ngan mang it nhat 1 gen nhém ant (3) hoic aadA.

M6t sb chung mang yéu tb di truyén van dong ISEc59, 1526, 156100 mang gen

aac(3) va aph.

Beta-lactam

Céac gen lién quan téi khang khang sinh beta-lactam dugc xac dinh c6 mat
trong hé gen cua toan bo 26 chung Salmonella trong nghién ciu. C6 nhiéu ho gen
khac nhau ma hoa cho enzyme beta-lactamase pho rong (extended-spectrum beta-
lactamase - ESBL), trong d6 loai phd bién nhat tim thay trén cac chung Salmonella
thuoc ho gen blacrx-m. Cac gen thudc ho nay c6 lién quan mat thiét dén sy khang
thuéc khang sinh phd rong trén nhém beta-lactam, gen blacrx-mss 1 ¢O trong 15
chung, chiém 57,69%; gen blactx-m-65_1 €0 & 5 chiing (19,23%); gen blacTx-m-140_1 VA
gen blactx-m-9 clng xuat hién trong 2 ching (7,69%). Tuy nhién hai gen blacTx-m-ss 1,
blacTx-m-s5_1 va nhdm gen blactx-m-145_1, blacTx-m-0 khdng xuét hién ciing nhau trong
bat ky chung nao. Pang chu y, ¢6 3 chang nhay cam vai beta-lactam va mang gen
blatem-18 1 — gen mé hoa cho ESBL I6p A. Ngoai ra, cac gen blarem-141, blatem-20s,
blatem-214 cling duoc phét hién trong nghién ctru nay vai ti 18 hién dién twong d6i thap
2/26 chung (7,69%) va thap nhat 1a cac gen blatem-1a_1, blatem-209, blaTem-210, blatem-
216, blaTem-33 va blatem-3a. Kha ning khang lai cac loai khang sinh khéac nhau, bao gébm
amoxicillin, ampicillin, aztreonam, cefepime, cefotaxime, ceftazidime, ceftriaxone,
piperacillin va ticarcillin, cling duoc dy doan do nhom gen nay. Thém vao do, 6/26
chung (23,08%) mang gen ampH, gen nay c0 kha nang khang khang sinh ho beta-
lactam du khong sinh ESBL.

Mot trong nhirng phat hién quan trong caia nghién ciru 1a mot s6 gen nam trén
c4c yéu to di truyén van dong: blactx-m-es nam trén yéu té di truyén 1S102 trén céac
mau tir ga, vit va ngan (mau 21, 25, 64 va 109) va gen blacrx-m-ss nam trén yéu tb di
truyén ISKPn19 ciing véi gnrS1; mau 55 cé yéu to di truyén van dong 1S6100 mang
gen mph(A).

Mot diéu khéa ngac nhién 1a ching 68 vai 05 gen khang khang sinh ho beta-
lactam trén 1 cotig (blaTEM-1B; blaCTX-M-55; blaTEM-206; blaTEM-214 va
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blaTEM-141); mAiu 51 bao gém 11 gen lién quan dén khang khang sinh p-lactam,
dic biét 10/11 gen nam trén mot cotig (blaLAP-2 : blaTEM-214; blaTEM-206;
blaTEM-33; blaTEM-1B; blaTEM-216; blaTEM-209; blaCTX-M-55; blaTEM-34;
blaTEM-210; blaTEM-141), day 1a két qua duoc bao cao dau tién cia cum gen nay
& Viét Nam. Sy ton tai cua cac cum gen khang khang sinh 16n s& tao ra kha ning

chuyén gen giita cac chung va loai khac nhau

Chloramphenicol

Trong cac nhdm gen khang khang sinh pho rong pho bién duoc ghi nhan trong
cac chung Salmonella, nhoém gen khang phenicol dugc ghi nhan c6 mat trong pham
vi nghién ciu nay c6 gen floR 1a mot trong nhitng gen gidp vi khuan dé khang voi
chloramphenicol va flophenicol. Két qua phan tich gen floR cho thay 73,07% (19/26)
chung Salmonella phan Iap mang gen floR_2 — gen ma héa enzyme Chloramphenicol
acetyltransferase. Trong d6 chiém 9/10 chiing phan 1ap tir mau thit ga mang gen nay
chiém ti 16 34,62% (9/26 chung), tiép d6 1a cac chung phan l4p tir mAu thit vit chiém
ti 1¢ 23,08% (6/26 chung), thap nhat la cac chung phan lap tir mau thit ngan vai ti 18
15,38% (4/8 chung).

Két qua ciing cho thay ty 18 46,15% (12/26 chung) Salmonella c6 yéu t6 di

truyén van dong 1SVsa3 mang gen floR.

Tetracycline

Tetracycline 12 mot khang sinh pho rong cé tac dung kim ché su phat trién cua
vi khuan nho vao kha ning &c ché quéa trinh tong hop protein. Hién nay c6 hon 60
gen khang tetracyclin (tet) dd dugc xac dinh va giai trinh tu nucleotic. C6 4 trong s6
nhitng gen thuong gap nhat 1 tetA, tetB, tetC va tetR. 24 ching duoc giai trinh tu c6
mang gen tet (A)_6 va 19 chung (73,08%) mang gen tetR duoc phat hién trén 26

chung Salmonella.

Quinolone

Péng thoi gen khang khang sinh nhém quinolone — gen gnrS1_1 — dugc phat
hién c6 mat trong 17 chiing (65,38%), trong d6 toan bo 8 chiing phan 1ap tir vit déu

c6 chtra gen nay. Gen gnrS1_1 duoc coi 1a ¢o lién quan dén co ché dé& khang voi
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khang sinh fluoroquinolon 1 (QnrS1_1 la mot protein khang quinolon qua trung gian
plasmid). Gen gnrS1 déu mang cac dot bién parC: p.T57S, tham chi chung 68 mang
04 dot bién (parC: p.S80I; parC: p.T57S; gyrA: p.S83F va gyrA: p.D87N). Hon nita,

két qua con thay & mot sé chung gen nay nam trén yéu tb di truyén van dong 1ISKpn19.
Macrolides

M6t s6 nhom gen khang khang sinh khac nhu macrolides c6 4/26 chung mang
gen mph (A)_2 méa hoa enzym Macrolide phosphotransferase.
Sulfonamide

24/26 chung mang gen (sull_5 hoic sul2_2 hoic sul3_2) lién quan dén khang
Sulfonamide, c4c gen nay ma hoa cho enzyme cd kha ning thay thé muc tiéu khang

sinh cua Sulfonamide.

Fosfomycins

05/26 chung mang gen fosA3_1 hoac fosA7_1, ma hoa enzym Fosfomycin
thiol transferase. Cac gen nay c6 lién quan dén su bat hoat khang sinh trong qua trinh

khang fosfomycin.

Diaminopyrimidines

Hé gen cua 21/26 chung mang gen dfrAl4_5, dfrA27_1 hoac dfrAl4_1, cac
gen nay khong xuat hién ciing nhau trén ciing mot hé gen. Nhitng gen nay lién quan
dén khang trimethoprim théng qua su hinh thanh enzym dihydrofolate reductase Dfr

khang trimethoprim.
Rifampins
15/26 chung phét hién sy ton tai ctia cac gen arr-3_4, arr2 va arr3, cac gen
md hoa enzyme Rifampin ADP-ribosyltransferase.
Lincosamides

12/26 chung mang ddng thoi hai gen 1inG va Inu (F)_1 (twong duong vdi lin
(F)), gen ma héa enzyme nucleotidyltransferase trung gian qua integron, dan dén tinh

khang lincomycin, lindamycin.
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Gen khang da thudc

Toan bo 26 chung déu mang gen lién quan dén tinh khang da thudc (golS;
mdsA; mdsB; mdsC; mdtK; sdiA; Mrx).

Nghién ctru caa chiing tdi cho thay c6 118/119 chung (99,16%) biéu hién theo
kiéu hinh khang véi 15 loai khang sinh da duoc thir nghiém. Cu thé, 28/33 chung
(84,8%) Salmonella khang da thudc duoc phat hién trong thit vit ban lé. Két qua nay
cho thdy kha ning khang khang sinh cao & cac chung Salmonella phan lap dugc so
véi cac cong bb khac vé kha nang khang ctia Salmonella trong thit vit. Phét hién cua
Chen va cong su. nam 2020 & thit vit ciing bao cdo >88,1% (133/151 dong) phan 1ap
dugc xac dinh da khang thudc [188], [221]. Hon nita, dua trén cac nghién ciru khac
da duogc cong bd vé kha ning khang Salmonella, ching toi nhan thiy rang ty ¢ nay
& CAC MAu Vit vuot troi hon so véi ty 18 & cac dong vat khac bao gom thit ga, thit lon,
thit bo va dong vat co vo. Van va cong sy. nam 2007 da chitng minh 50,5% (n = 18)
cac chung Salmonella khang it nhat mét loai thudc va khang nhiéu loai thubc da duoc

tim thay trong tat ca cac loai thuc pham.

Sy quan trong cua két qua nghién ctru dugc thay rd trong bao céo vé gen khang
khang sinh, 26 ching duoc giai trinh tw mang 82 gen khang khang sinh. Tat ca cac
chung déu mang nhiéu loai gen khang khang sinh nhém aminoglycoside (aac (3) -lia,
aac (3) -11d_1, aac (6) -Iaa_1 ....), hon nita ching s6 68 mang gen rmtB ma héa enzym
16S RNA mrthyltransferase, c6 kha ning khang lai tit ca cdc nhom khang sinh
aminoglycoside, 12 nhém khéng sinh cuc ky quan trong trong chin nudi va diéu tri
bénh & ngudi. Hon nita, V§i 24/26 chung c6 kiéu hinh sinh enzym ESBL déu mang
gen blactx-m-s5 (7 Munster serovar va 1 Kentucky), diéu kha ngac nhién 1a chung 68
vGi 05 gen khang khang sinh ho beta-lactam trén 1 cotig (blarem-18; blactx-m-ss;
blatem-206; blatem-214 Va blatem-141) va mau 51 bao gom 11 gen lién quan dén khang
khang sinh B-lactam, dac biét 10/11 gen nam trén mét cotig (blaap-2; blatem-21a;
blatem-206; blatem-ss; blatem-1e; blatem-216; blatem-200; blacTx-m-s5; blatem-sa; blatem-
210; blatem-141), day 1a két qua dugc bao céo dau tién cia cum gen nay & Viét Nam.
Suyr ton tai ctia cac cum gen khang khang sinh 16n sé tao ra kha ning chuyén gen giira
cac chung va loai khac nhau. Bang chua y, khi phan tich hé gen caa 08 chung khang

sinh nhém quinolon cé chtra 02 gen floR va gqnrS1_1 cho thiy chung déu mang it nhat
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mot dot bién parC: p.T57S, tham chi ca ching 68 mang 04 dot bién (parC: p.S80I;
parC: p.T57S; gyrA: p.S83F va gyrA: p.D87N), cho thay dot bién nay sé& ting cuong
va lam phtc tap tinh trang khang khang sinh ho Quinolon, cé thé do nhém khang sinh
nay duoc st dung rong réi trong nudi trdng thiy san. Mot phat hién khac dwoc quan
tam trong nghién cau nay la su ton tai caa gen floR khang chloramphenicol,
florfenicol. Gen nay thudng dugc chuyén gitra cac vi khuan dua vao yéu té di truyén
van dong 1am gia ting thém tinh trang khang khang sinh do su chuyén gen doc va
ngang, tham chi bién doi, ddn dén viéc truyén gen khang sinh rat nhanh va dé dang.
Dic biét, s6 lieu thong ké vé ti 1 nhidm Salmonella ¢ ngan 1 chua duoc bdo cao tai
Viét Nam.

Phét hién caa chdng toi cho thiy 65% mau ngan bi nhiém Salmonella mac du
su khac biét vé ty I& nhidm Salmonella giita c4c quan trong nghién ciru nay co thé
khong du tin cay vi tong s6 mau khong du dé 1am c& mau dai dién. Ty Ié mau duong
tinh véi Salmonella dugc phét hién ¢ ngan cao hon so v&i mot sé nghién ciu trén ga
dugc thuc hién ¢ thanh phd Ha Noi. Ty Ié lay nhiém trong nghién ciu cia Nghiém
VA cong sw. nim 2016 14 36% (n = 30, nam 2016) [194], [224]. Su khac biét V& ty 1¢
nhiém Salmonella c6 thé do su khac biét vé vi tri ldy mau, thoi gian 1dy mau, phuong
phap lay mau ciling nhu phuong phap phat hién Salmonella. Tuy nhién, ty I& 1ay nhiém
trong nghién cau cua ching t6i twong tu voi két qua cua cac nghién ciru da cong bd
trude day va & mot tinh khéc caa Viét Nam nhu thanh phd HO Chi Minh. Nghién ciu
ciia Khan va cong sy nam 2018 bao cio 66,7% mau thit ga duong tinh voi Salmonella
[195]. Pang chd y, viéc giam sat nhidm khuan Salmonella & ngan trén khap thé gigi
cho két qua khdng giéng nhau. Trong nghién ctu ctia Emanuella vao nam 2014 ¢
Brazil, khéng phét hién thdy Salmonella & ngan [32]. Nghién cau cta Trinidad va
Tobaga nam 2008 cho két qua twong tir, khong phat hién Salmonella & ngan [225].
Truéc Kia, ngudi ta gia thuyét rang ngan khong dugc nudi cong nghiép, do d6 khong
chira hé vi sinh vat giong nhu ga. Tuy nhién, khi nhu cau thuc pham cia con nguoi
ngdy cang ting, ngan bat dau duoc nudi theo cach giéng nhu cac loai gia cam khéc
va giét md cing cac gia cam d6. Bong thoi su lan rong cua tinh trang khang thude &
cac chung Salmonella din dén viéc tinh trang nhidm va khang khang sinh ¢

Salmonella trén ngan.
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Nghién ciru cua ching t6i 1a bao cao dau tién vé tinh khang thubc cua cac
chang Salmonella dugc phan lap tir ngan tai thanh phé Ha Noi. Ty Ié Salmonella
khang don hoidc khang da thudc (khang hon 3 ho khang sinh) trong nghién ctu cua
chung t6i cling cao hon so vdi nhitng gi dugc phéat hién & ga, dua trén mét nghién ctiru
duoc thyuc hién vao nam 2016 cua tac gia Nguyén Thanh Viét, trong trong d6 27,3%
(3/11) mau ga (ciing duoc lay & truyén thdng tai thanh phé Ha Noi) khang 1 loai
khang sinh va khang da khang thudc 1a 36,4% (4/11) [226]. C6 thé do viéc lam dung
khang sinh trong chin nudi di khuyén khich sy phat trién cua vi khuan c6 mirc do
khang khang sinh ngay cang cao theo thai gian. Su dé khang thudc caa Salmonella
cO ty I¢é twong duong véi nghién ciu tai Thai Lan va Campuchia thyc hién bai
Trongjit, 90% (n = 345) chang Salmonella dé khang vai it nhat mot loai khang sinh
va sy dé khang da khang sinh chiém téi 45% tong s6 chung [193]. Trong khi & Trung
Qudc, nhém nghién ciu ciia Zhang da chi ra rang 97,7% Salmonella khang it nhat 1
loai thubc khang sinh va 81,1% khéang thubc da tac dung [192]. Nghién ctru caia chiing
t6i va cac nghién ciru trude day & cac nudce khac cling cho thay kha ning khang cao
d6i véi cac chang Salmonella dugc phan 1ap tir gia cam.

3.3.4. Nhom gen lién keét

Str dung cong cu Mobile element Finder [227] nham xac dinh cac cum gen
lien két, nhiéu chung Salmonella ¢ kha ning khang dong thoi mot sé khang sinh,
tham chi nhiéu chiing khang ca chat tay rira. Cac két qua phan tich trinh tu hé gen cua
26 chung thay nhiéu cum gen aph(6)-ID, tet(A) va sul2 khang véi streptomycin,
tetracyline va sulamethoxazole; v.v. Nhiéu chung mang mét sé cum gen véi nhiéu
gen khang khang sinh quan trong va cac gen khang chat tay riza (qacE), tham chi cum
gen & chung s6 S051 chira contig00317 gom 10 gen lién quan dén su khang da dang
khang sinh tir cephalosporin thé hé 1 dén cephalosporin thé hé 3 hodc 4 va nhiéu
khang sinh khac nhau. Cac két qua cu thé duoc thé hién tai Béang 3.10.

Bang 3.10. Su phan bé cua cac nhom gen khang khang sinh trén ciing contig

a 34 hi : Vi tri

Ma | contig | Tengen | KituRumhkbang ) hccassion | trong
chiing khang sinh :

contig

S012 | contigd0279 f‘g’h(&' streptomycin M28829 2;81%
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tetracycline, 1319-
tet(A) doxycycline AF534183 45
aph(37)- . 3416-
b streptomycin AF321551 4219
4280-
sul2 sulfamethoxazole AY034138 5095
aadA22 | Streptomycin, AM261837 | 85-876
contig00402 spectinomycin —
Inu(F) lincomycin EU118119 1829
doxycycline 2528-
tet(A . AF534183
S013 | contig00332 :](é) tetracycline 32651
aph(6)- . 1267-
d streptomycin M28829 431
dfrA14 | trimethoprim KF921535 1127521;
contig00416 1143
arr-2 rifampicin HQ141279 691
chlorhexidine,
benzylkonium chloride, 3005-
qack ethidium bromide, X65232 3286
contig00322 cetylpyridinium chloride
2106-
sull sulfamethoxazole U12338 2945
aadAle | Steptomycin, EU675686 | S-02-
spectinomycin 4215
S019 dfrA27 | trimethoprim Fias9817 | 1393
1866
) .. 1260-
arr-3 rifampicin JF806499 308
contig00436 tobramycin, amikacin,
, netilmicin, dibekacin,
aac(6)- sisomicin, DQ303918 112-
Ib-cr . 711
fluoroquinolone,
ciprofloxacin
?SC(?’)' tobramycin, gentamicin | DQ241380 192052
contig00300 aph(d)- 1133
la hygromycin V01499 2158
chlorhexidine,
S021 benzylkonium chloride, 18030-
gack cetylpyridinium X68232 18311
contig00044 chloride, ethidium
bromide
spectinomycin, 18475-
aadAl streptomycin JQ414041 19266
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tetracycline, 3415-
tet(A) doxycycline AISL770 4614
spectinomycin, 18475-
aadAl streptomycin JX185132 19266
sull sulfamethoxazole U12338 1177%)%
spectinomycin, 1296-
aadAl streptomycin IX185132 2087
chlorhexidine, ethidium
bromide, benzylkonium 2251-
9E | chioride, X68232 | 553
contig00069 cetyltpyrldml_um chloride -
spectinomycin, -
S025 aadAl streptomycin Q414041 2087
doxycycline, 15948-
tet(A) tetracycline AISL7790 17147
2592-
sull sulfamethoxazole U12338 3431
aac(3)- gentamicin, tobramycin | DQ241380 4125-
. vV 4901
contig00276 aph(4)- 2871-
P hygromycin V01499
la 3896
amoxicillin, ticarcillin, 4947-
blatem-1 | piperacillin, ampicillin, | AY458016 5745
cephalothin
contia00270 amoxicillin, ticarcillin, i
J blarew- piperacillin, ampicillin, | KC783461 t%;
206 cephalothin
blaren- | nknown beta-lactam KPO50491 | 4247-
214 5745
benzylkonium chloride,
chlorhexidine, ethidium 1927-
S052 . qack bromide, X68232 2208
contig00459 D .
cetylpyridinium chloride
sull sulfamethoxazole U12338 11%2687
sul2 sulfamethoxazole AY034138 %l;é%
aph(6)- streptomycin M28829 | 0438
contig00171 Id 1274
g tet(A) tetracycline, AF534183 3903-
doxycycline 5177
florfenicol, 2089-
floR chloramphenicol AF118107 3302



https://www.ncbi.nlm.nih.gov/nuccore/AJ517790
https://www.ncbi.nlm.nih.gov/nuccore/JX185132
https://www.ncbi.nlm.nih.gov/nuccore/U12338
https://www.ncbi.nlm.nih.gov/nuccore/JX185132
https://www.ncbi.nlm.nih.gov/nuccore/X68232
https://www.ncbi.nlm.nih.gov/nuccore/JQ414041
https://www.ncbi.nlm.nih.gov/nuccore/AJ517790
https://www.ncbi.nlm.nih.gov/nuccore/U12338
https://www.ncbi.nlm.nih.gov/nuccore/DQ241380
https://www.ncbi.nlm.nih.gov/nuccore/V01499
https://www.ncbi.nlm.nih.gov/nuccore/AY458016
https://www.ncbi.nlm.nih.gov/nuccore/KC783461
https://www.ncbi.nlm.nih.gov/nuccore/KP050491
https://www.ncbi.nlm.nih.gov/nuccore/X68232
https://www.ncbi.nlm.nih.gov/nuccore/U12338
https://www.ncbi.nlm.nih.gov/nuccore/AY034138
https://www.ncbi.nlm.nih.gov/nuccore/M28829
https://www.ncbi.nlm.nih.gov/nuccore/AF534183
https://www.ncbi.nlm.nih.gov/nuccore/AF118107

106

aph(3)- . 7274-
b streptomycin AF321551 8077
aadA2o | SPectinomycin, AM261837 | 1120-
contigo0412 streptomycin 1911
Inu(F) | lincomycin Eul1s119 | 67
988
tet(A) ;e;;acg’cc'l'i”neé AF534183 | 1-1074
S056 | contig00338 yey
aph(6)- streptomycin M2gg29 | 234
Id 3181
dfrA14 | trimethoprim KFo21535 | 12"
contig00428 1143
arr-2 rifampicin HQ141279 691
1670-
sul2 sulfamethoxazole AY034138 2485
S061 | contig00084 f‘gh(G)' streptomycin M28829 | 1-806
aph(3”)- . 1609-
b streptomycin AF321551 806
aadAl | Streptomycin, Ix185132 | 129
spectinomycin 2087
ethidium bromide,
cetylpyridinium 2251-
qack chloride, benzylkonium X68232 2532
contigo0040 chloride, chlorhexidine
streptomycin, 1296-
S064 aadAl spectinomycin JQ414041 | 087
doxycycline, 15948-
tet(A) tetracycline AISL7790 17147
2592-
sull sulfamethoxazole U12338 2431
?\‘;‘C(P’)' gentamicin, tobramycin | DQ241380 22073'
contig00311 aph(d)- 1130
la hygromycin V01499 2157
aada22 | Streptomycin, AM261837 | 1120-
contigo0376 spectinomycin 1911
Inu(F) | lincomycin EU118119 19%2_
S031 ﬁg)h(G)' streptomycin M28829 1§§Z
contig00190 tetracycline 2613-
tet(A) doxycycline AISL7T90 3812
contig00388 | dfrA14 | trimethoprim KF921535 | 568-95
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arr-2 rifampicin HQ141279 1;391'
aadAz | Streptomycin, AM261837 | 1120-
. spectinomycin 1911
contig00438 167-
Inu(F) lincomycin EU118119 988
?gh(G)' streptomycin M28829 1258
S042 | contig00352 doxycycline 5537
tet(A) tetracycline AF534183 3610
dfrA14 | trimethoprim KF921535 | 1223
. 1726
contig00452 1142-
arr-2 rifampicin HQ141279 690
aada2 | PeCNOTVEIN, AM261837 | 85-876
contig00443 Pomy 1006
Inu(F) lincomycin EU118119
1829
S043 1254-
dfrAl4 | trimethoprim KF921535
: 1727
contig00453 1143
arr-2 rifampicin HQ141279 691
aada22 | Streptomycin, AM261837 | 1120-
. spectinomycin 1911
contig00376 167-
Inu(F) lincomycin EU118119
988
piperacillin, ampicillin, 3305.
blatem-1s | amoxicillin, ticarcillin, | AY458016
: 4185
i cephalothin
S045 | contig00253 - — —
piperacillin, ampicillin, 1121-
blaLap> | cephalotin, amoxicillin, | EU159120
AU 264
ticarcillin
dfrA14 | trimethoprim KF921535 | 1521
: 848
contig00416 285-
arr-2 rifampicin HQ141279 737
2adA22 spectlnomy_cm, AM261837 1120-
. streptomycin 1911
contig00384 167-
Inu(F lincomycin EU118119
S051 ) Y 983
piperacillin, ampicillin, 3012-
contig00317 | blatem-18 | amoxicillin, AY458016 3647

cephalothin, ticarcillin
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piperacillin,
ampicillin+clavulanic
acid, ampicillin,
amoxicillin+clavulanic

3012-

blaTem-33 a_C|d, gmoxmlllm, GU371926 3647
ticarcillin,
piperacillin+tazobactam,
ticarcillin+clavulanic
acid
piperacillin, ampicillin, )
blarewm. amoxicillin, KC783461 %%127
200 cephalothin, ticarcillin
blatem: | nknown beta-lactam | KP050491 | 012
214 3647
blarem- ||« nown beta-lactam KJ4ga630 | 2012
210 3647
piperacillin, ampicillin,
blaLap-2 | amoxicillin, ticarcillin, EU159120 | 1-808
cephalotin
blarem- | v nown beta-lactam KF240808 | 2012
209 3647
piperacillin, ampicillin, ]
blarem- | & moxicillin AY956335 33%127
141 cephalothin, ticarcillin
piperacillin,
ampicillin+clavulanic
acid, ampicillin,
amoxicillin+clavulanic 3012-
blatem-34 | acid, amoxicillin, KC292503
) - 3647
ticarcillin,
piperacillin+tazobactam,
ticarcillin+clavulanic
acid
blaten- | nknown beta-lactam | KF944358 | 012
216 3647
aph(6)- streptomycin M28s29 | 1266
. Id 430
contig00194 doxycycline 2612-
tet(A) tetracycline AISL7790 3811
dfrAl4 | trimethoprim KF921535 | 568-95
contigho3ss | o rifampicin HQ141279 1;%
aadn22 | & ein AM261837 | o1
S057 | contig00434 P y T
Inu(F) lincomycin EU118119

988
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tetracycline,

tet(A) doxveveline AF534183 | 1-1074
contigo0348 (e yey 2
d streptomycin M28829 3181
dfrAl4 | trimethoprim KF921535 | 568-95
contig00446 arr-2 rifampicin HQ141279 1;%
aadA22 zfree“t'g%méﬂ”’ AM261837 | 1-527
contig00925 promy 1480-
S060 Inu(F) lincomycin EU118119 659
dfrAl4 | trimethoprim KF921535 | 568-95
contigo763 arr-2 rifampicin HQ141279 1;%
ticarcillin, ampicillin,
blatem-18 | cephalothin, AY458016 | 71-816
amoxicillin, piperacillin
ticarcillin, ampicillin,
cefepime, ceftazidime,
blacrx-w- ceftriaxone, amoxicillin, | DQ810789 1598-
55 . - . 2473
piperacillin, cefotaxime,
) aztreonam
contig00419
bla ticarcillin, ampicillin,
TEM- | cephalothin, KC783461 | 71-816
200 amoxicillin, piperacillin
E’l'fTEM' unknown beta-lactam KP050491 | 71-816
bla ticarcillin, ampicillin,
5068 TEV- | cephalothin, AY956335 | 71-816
1 amoxicillin, piperacillin
Inu(F) | lincomycin EU118119 11%02%
contig00463 streptomycin
aadA17 ptomycin, FJ460181 | 85-876
spectinomycin
aada7 | Sreptomycin, AF224733 | 1324
spectinomycin 527
aac(3)- astromicin, gentamicin, AB114632 | 451-75
Id fortimicin
) 1829-
contig00369 | sull sulfamethoxazole U12338 2668
benzylkonium chloride,
chlorhexidine, ethidium 1488-
qack bromide, X632 1769

cetylpyridinium chloride
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: - 1131-
Contig00476 ARR-2 rifampicin HQ141279 679
dfrAl4 | trimethoprim KF921535 | 568-95
0|t M. | agrsasaz | 1
aadA7 | Streptomycin, AF224733 | 1893
spectinomycin 2690
aph(6)- . 16032-
d streptomycin M28829 16868
chlorhexidine, ethidium
S074 | contigd0091 | gacE EL‘I’;‘:ES benzylkonium |y so535 %ﬁ%@
cetylpyridinium chloride
tetracycline, 11093-
tet(A) doxycycline AISL7790 12292
aph(3”)- : 16868-
b streptomycin AF321551 17671
3195-
sull sulfamethoxazole U12338 4034
?\?c(3)- gentamicin, tobramycin | DQ241380 44%%2
contig00222
aph(4)- . 2863-
la hygromycin V01499 2838
streptomycin, 12074-
aadAl spectinomycin IX185132 12865
chlorhexidine, ethidium
5109 | contigh0124 cetylpyridinium chloride
streptomycin, 12074-
aadAl spectinomycin Q414041 12865
10730-
sull sulfamethoxazole U12338 11569
dfrA14 | trimethoprim AF393510 55%59%
contig00206 5456
dfrAl4 | trimethoprim KF921535 5893
oz | SRONN | Ao 40
contig00209 K y o,
Inu(F) lincomycin EU118119 980
5129 aph(6)- 1259-
Ioﬁ) streptomycin M28829 423
contig00142 tetracycline 2595-
tet(A) doxycycline AISL7T0 3794
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dfrA14 | trimethoprim KF921535 | 1245
: 1719
contig00214 1135.
arr-2 rifampicin HQ141279 683

Sy ton tai ctia nhidu cum gen lién két c6 thé khang vai nhiéu loai khang sinh
la mét tro ngai va thach thuac rat 1on doi vai chién luoc sir dung khang sinh. Hon nira,
nhiéu ching mang céc cum gen khang khang sinh va khang chat tay ria (gackE) ludn
di truyén cuing nhau, cac chung nay rat khé khan dé xir Iy trong chudi nudi trong cua

san xuat néng nghiép.

3.3.5. Két qud phan tich hg gen vé don vi sao chép ciia plasmid, gen djc va cac SPI

Két qua vé yéu td gay doc tim thay trong cac chung duong duoc giai trinh tyu
rat da dang va nhiéu gen gay bénh tham gia vao qua trinh gay bénh cua Salmonella
trén dong vat va ngudi dugc xac dinh trong Bang 3.11.

Bang 3.11. Sy phan b6 Plasmid don vi sao chép, SPI va VFs trong 26 chiing

Salmonella giai trinh tu

I\/an Tuyp Ponvisao  So S6
chuang £ L,
gii huyet chépcaa lwong lwong SPI
trinh tu thanh plasmid VES gen
12 S2 Typhimuri IncA/C2 93 82 CS54, SPI-1, SPI-2,
- um ColRNAI SPI-3, SPI-9, SPI-13
Col156 C63PI, S54, SPI-1,
13 S3 Newport IncHI2 26 90 SPI-2, SPI-3, SPI-5,
IncHI2A SPI-9, SPI-13
IncHI2
19 S4  Corvallis Col156 21 83 gi:é §E:§ SPI-3,
IncHI2A ’
: SPI-1, SPI-2, SPI-3,
21 S5 Infantis IncF 29 101 SPI-9, SPI-13
C63PI, S54, SPI-1,
25_S6 Infantis 30 93  SPI-2, SPI-3, SPI-5,
SPI1-9, SPI-13, SPI-14
Meleadridi IncFIB C63PI, SPI-1, SPI-2,
52_S14 g Col 24 80 SPI-3, SPI-5, SPI-9

(MGD2)
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SPI-1, SPI-2, SPI-3,

56 S15 Muenster 22 82 SPI-9, SPI-13. SPI-14
Typhimuri IncA/C2 SPI-1, SPI-2, SPI-3,
61 518 um ColRNAI 21 8 SPI-13, SPI-14
C63PI, SPI-1, SPI-2,
64 S19 Infantis 29 93 SPI-3, SPI-9, SPI-13,
SPI-14
C63PI, SPI-1, SPI-2
IncL/M ’ : :
8_Sl1 Agona Incx1. 1 81 21 SPI-3, SPI-5, SPI-9
SPI-1, SPI-2, SPI-3,
68 S20  Kentucky 23 83 SPI-9
IncHI2_1 SPI-1, SPI-2, SPI-3,
43511 Muenster —\hohioa 1 20 > $pl-g, SPI-13, SPI-14
SPI-1, SPI-2, SPI-3,
45 S12  Muenster 21 79 SPI-5, SPI-13. SPI-14
C63PI, SPI-1, SPI-2,
51 S13  Muenster 23 84  SPI-3, SPI-5, SPI-9,
SPI-13
SPI-1, SPI-2, SPI-3,
31.S7  Muenster 24 82 SPI-5, SPI1-9, SPI-13,
SPI-14
C63PI, SPI-1, SPI-2,
42 S10  Muenster 23 79 SPI-3, SPI-5, SPI-9,
SPI-13, SPI-14
C63PI, SPI-1, SPI-2,
57_S16  Muenster 23 81 SPI-3, SPI-13
IncL/M(pM
60 S17  Muenster U407)1 pM 21 72 SPIL SPI=2, SPI3,
SPI-13, SPI-14
U407
i SPI-1, SPI-2, SPI-3,
32 S8 Infantis 21 80 SPI-9 SPI-13
CS54-island, SPI-1,
37_S9 Muenster 29 96 SPI1-2, SPI-3, SPI-5,
SPI-9, SPI-13
C63PI, SPI-1, SPI-2,
74 S1  Kentucky ColRNAI 1 28 95 SPI-3, SPI-4, SPI-5,
SPI-9
C63PI, SGI1, SPI-1,
89 S1 Agona ColRNAI 1 28 102  SPI-2, SPI-3, SPI-4,
SPI-5, SPI-9
109_S2 Infantis IncFIB(K) _ 31 100 C63PI, CS54-island,

1 Kpn3

SGI1, SPI-1, SPI-2,
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SPI-3, SPI-4, SPI-5,
SPI-9, SPI-13, SPI-14

[ o
129 S3  Newport Repéé_pK 28 94 SPI-4. SPI-5, SPI-9,
CAV1321 SPI-13, SPI-14
Incl_Gamm
al
IncFIN(pHN C63PI, SPI-1, SPI-2,
146 S4 Agona 27 99 SPI-3, SPI-4, SPI-5,
7A8) 1 pH SPI-9
N7A8
p0111 1
C63PI, SPI-1, SPI-2,
148 S5  Muenster 27 98 SPI1-3, SPI-4, SPI-5,

SPI-9

Cac plasmid dugc tim théy rat da dang, chung thuong cho théy moi lién hé
mat thiét véi cac gen doc luc, khang khang sinh va gay bénh (Bang 3.11). In Silico
Detection PlasmidFinder (https://cge.food.dtu.dk/) cho thay:

IncF

Plasmid IncF thudng duoc bit gip ¢ cac chung vi khuan duong rudt trong cac
nghién ctru 1am sang lién quan dén viéc phan tach cac gen khang khang sinh va doc
luc ¢ lién quan. Cac plasmid IncF ¢6 lién quan dén sy xuét hién dot ngot cua cac B-
lactamase ph6 mé rong (ESBLs) lién quan dén 1am sang trén toan thé gidi, chang han
nhu sy xuat hién cia gen CTX-M-15, sy lay lan cua cac gen AmpC qua trung gian
plasmid (blacmy va blapna) va cac gen khang quinolone va aminoglyco dugc ma héa

boi cac gen aac (6') -1b-cr, gnr, gepA, armA va rmtB [228].

Col156

E. coli ST131 la dong chinh cua E. coli dong vai tro quan trong trong viéc
chuyén giao cac gen da khang khang sinh, dac biét 1a cac gen CTX-M ESBL c6 kha
ning dé khang cefotaxime va ceftriaxone. Dong nay duoc chia thanh hai nhanh khang
fluoroquinolone co6 chira cac alen fimH30 la H30R/C1 va H30Rx/C2. Cac don vi sao
chép giéng Col (Col156) duoc tim thay 1a mot phan cia nhanh lién két C1 va mang
gen khang blactx-m-27 [229], [230].
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IncA/C2

Plasmid IncA/C lan dau duoc phan lap tir cac vat cha 12 sinh vat sdng trong

moi trudng nudc, bao gdm chung vi khuan Vibrio cholerae va tir cac mam bénh trén

ca Aeromonas salmonicida [231], [232]. Tuy nhién, viéc phan Iap plasmid IncA/C tu

Enterobacteriaceae bao gom Salmonella ngay cang dwoc danh gia cao [233].

Do kha ning lién két véi rat nhidu gen khang khang sinh dugc chirng minh

trong nhiéu nghién ciru 1am sang nhu blacmy and blanom, cac plasmid nay dai dién

cho md

i nguy hai hiém hoa ddi voi sic khoe cong dong. Cephalomycinase (CMY)

khang khang sinh ceftriaxone dugc ma hoa bai cac gen blacmy [234], ngoai ra, NDM-

1 ¢6 kha niang pha hiy nhom thudc carbapenem nhu meropenem, imipenem,

doripen
[235].

IncAjC
182565 bp

IncHI2

chung

em va ertapenem bang cach pha v& nhém chirc carbapenem trong khéang sinh

flhi
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| e TR - -
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120 kbp

Hinh 3.13. Plasmid IncA/C

IncHI2 12 mét nhanh plasmid quan trong dugc tim thay rong khap trong cac
Salmonella khang khang sinh, dac biét la chung S. Typhimurium. Plasmid

IncHI2 ¢ kha ning chuyén ngang gen ma hoa B-lactamase (blaoxa-1 va blatem-1)
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cling nhu qnrA va acc(6')-ib-cr. Theo cac nghién ctru trude do, aac(6')-1b-cr cling da
duoc phat hién ciing vai gen blaoxa-1, WiPMQR va c6 thé 1a blatem-1 [236]. Cac mau

13, 19 va 43 dugc so sanh véi plasmid p67 va pVNB151, phan chd thich 1a cua p67.

hypothetical protein

hypothetical protein hypothetical protein VWA domain-containing protein
hypothetical protein hypothetical protein  pynothetical protein
ATP-dependent helicase  hypothetical protein  Aaa family ATPase /
hypothetical protein hypothetical proteinpypothetical protein ! «citrate lyase subunit beta

conjugal transfer protein TraN hypothetical protein
conjugal transfer protein, A

DUF4236 domain-containing protein

recombinase MWA domain-containing protein

transfer repressor lepB, - \ kinase /' tellurium resistance protein Terx
hypothetical protein htdF B \ [ VWA domain-containing protein
hypothetical pmlein\ plasmid transfer protein - "“----,,H /47 etW hypothetical protein

hypothetical protein N \ \
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peptide transporter—___ ‘.,/ \\ P hypothetical protein
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Ay \
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19
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Hinh 3.14. Plasmid InHI2

IncFIB

IncFIB la mot plasmid tiép hop co lién quan dén viéc lan rong cua cac gen
blaime ¢ E. cloacae tai Nhat Ban [237] va blatem ¢ c&c chang E.coli phan lap duoc
bao c4o & Chau Phi [238]. G chau Au, IncFIB chiu trach nhiém cho sy lay lan cua

cac gen blanpm-1, blasnv-12, blactxm-15 Va blaoxa-1 ¢ K. pneumoniae [239].

IncL/M
IncL/M hién 1a mét trong sau ho plasmid khang thuéc chinh dwgce xac dinh

trong ho Enterobacteriaceae c6 lién quan vé mit 1am sang. Plasmid loai IncL/M c6
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lién quan dén céc gen khang khang sinh ma hda cac p-lactamase phd rong (ESBL)
(blactx-m-3, blasnv-s), carbapenemases loai A, B va D (blakpc, blaive, blanom va
blaoxa-a8), AmpC B-lactamase (blarox-7), cling nhu cac gen methylase armA 16S
rRNA, mang lai kha ning khang tat ca cac aminoglycoside [240].

IncX1 1

Ho plasmid IncX 1a plasmid c6 pham vi ki sinh vét chu hep, cha yéu dugc tim
thay trong ho vi khuan Enterobacteriaceae. Cho dén nay, c6 it nhat tim phan nhém
plasmid IncX d3 duoc bao céo (IncX1 dén IncX8) mang nhiéu gen khang thudc khéc
nhau, bao gom ogqxAB, gnrS1, qnrS2, blatem, blaskv, blacTx-m, blakec, blanom va mer-
1, ¢0 kha nang khang fluoroquinolones, cephalosporin, carbapenems, colistin va mot

s6 loai khang sinh khac [241]-[248].

Két qua phan tich cho thay tir 80 dén 102 gen doc luc véi 21-29 yéu té doc
lyc. Két qua st dung phan mém SPIFinder-2.0 cho thdy su hién dién rong réi cua
SPI-1, SPI-2, SPI-3, SPI-5, SPI-9, SPI-13 va SPI-14, trong do6 tat ca cac chung déu
c6 SPI-1, SPI -3 va SPI-9. Mot s6 cac SPI dién hinh nhu sau:

SPI-1 1a mdt cum gen va bao gém mét viing 40 kb gdm 39 gen ma héa T3SS
va cac chaperones va protein ciia né ciing nhu mot sé co quan diéu hoa phién ma
kiém soat su biéu hién cua nhiéu gen doc luc nam trong va ngoai SPI-1. Viéc dao
SPI-1 cua Salmonella gay bénh ma hoa cho hé théng tiét protein 111 (T3SS) s& cung
cap céc protein can thiét cho sy xdm nhap vao rudt va san sinh ra cac mam bénh.
Ngoai ra, cac gen SPI-1 con chiu trach nhiém vé qua trinh xam nhap vao céac té bao
vat chu, diéu chinh phan tng mién dich cua vat chu. Vi du: biéu hién cytokine tién
viém sém trong dai thuc bao, bao gdm; IL-1B, IL-8, TNF-q, IL-230, GM-CSF va IL-
18; tham gia vao qua trinh diéu hoa giam MHC-II va phan cyc thanh kiéu hinh M2
trong dai thuc bao [249].

Tuong ty SPI-1, SPI-2 cua Salmonella gay bénh cé chira nhiéu protein
“effector” duoc chuyén vi vao cac co thé vat chu théng qua hé thong tiét T3SS. SPI-
2 T3SS duogc tim thiy trong tit ca cac phan loai S. enterica va la mot yéu té doc luc
chinh ctia nhdm mam bénh nay. Trong d6, xap xi 30 effector bao gém SspH1, SspH2,

SifA va SIrP cua SPI-2 T3SS di duoc xac dinh trong d6 13 mau trong sé nay dong
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vai trd trong nhiéu chtc ning, bao gdm kiém soat dong luc hoc mang khong bao chaa
Salmonella (SCV), dinh vi SCV trong té bao chu, diéu hoa mién dich, thay doi té bao

xuong va anh hudng dén kha ning van dong cua té bao bi nhiém bénh [250].

CAu trdc di truyén phan tir cia SPI1-3 12 mot dao c6 kich ¢& 17 kb nam & vj tri
tRNA selC cua Salmonella enterica Typhimurium. SPI-3 ¢6 chira 10 khung doc m¢é
duogc td chire thanh sau don vi phién ma, bao gdm operon mgtCB ma hoa protein cua
dai thuc bao 1a MgtC va chat van chuyén MgtB 12 Mg?*. Su phan bé cua cac trinh tu
SPI-3 khac nhau giira cac loai Salmonella: dau bén phai cua dao chira gen doc luc
mgtC, hién dién trong tat ca 8 phan loai cua Salmonella. mgtC mang nhiing dic diém
can thiét dé ton tai trong thuc bao, doc luc ¢ chudt va ting trudng trong moi truong

c6 ham luong Mg?* thap.

SPI-4 1a vung dac hiéu cua Salmonella 27 kb mang 6 gen duoc chi dinh
siiA/B/C/D/E/F. SiiC, SiiD va SiiF tao thanh hé thng tiét loai I dé tiét SiiE mot
protein khong 16 (~600 kDa) gop phan vao qua trinh sinh séng cua vi khuan [251].

SPI-5 dugc phat hién lan dau tién trong hé gen cua Salmonella Dublin nam
gitta tRNA-serT va copR va bao gom nam gen (pipA, pipB, pipC, sopB va pipD).
Niam gen nay thé hién sy trong dong cao véi cac gen tir dai thuc khuan Gifsy-1 va
Gifsy-2. SP1-5 dong mét vai tro quan trong trong viéc gay bénh va ma hoa céc effector
cua SPI-1 va SPI-2. Vi du: sopB ma hda mét protein effector chuyén vi cia hé thong
tiét loai 111 (T3SS) trong SPI-1 duéi su kiém soat caa hilA, trong khi pipB ma hoa

hiéu ng chuyén vi cua T3SS trong SPI-2 dudi sy kiém soat cua ssrAB [252].

SPI-9 phéat hién tr Salmonella enterica Typhi (S. Typhi) mang ba gen
(STY2876, STY2877, STY2878) biéu hién giong 98% véi hé thong tiét | (T1SS) va
mot ORF (STY2875) tuong tu nhu mot protein Ion gidng RTX thé hién cac mién Ig
tang sinh. Hon nita, SP1-9 gop phan vao sy bam dinh cua S. Typhi vao cac té bao biéu
mé khi vi khuan duoc phat trién trong diéu kién do tham thau cao hoac pH thap.
Trong cac diéu kién thir nghiém, S. Typhi SPI-9 khong tham gia vao qua trinh hinh
thanh mang sinh hoc. Ngoai ra, SP1-9 ma hda mét chét két dinh duoc tao ra trong céc

diéu kién thuong thay trong theintestine, chang han nhu d6 tham thau cao.

SPI-11 ma héa mot sé gen quan trong d6i vai quéa trinh gay bénh va su song
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s6t cua vi khuan. Dao nay c6 & ca hai tuyp huyét thanh Typhimurium va Typhi, tuy
nhién né da bi thodi hda & mot mirc d6 nao do trong Typhimurium. Dac biét trong
sPI-11 la cac tap hop cac gen ma hoa cac protein vo, pagD, envE, envF tham gia vao
qua trinh tai ciu trac mang ngoai dé cai thién kha ning chdng lai cac hé théng mién
dich gap phai trong té bao. Ngoai ra, cac gen SPI-11 b sung 1a pagC va pagD, 1a mot
phan cua bo diéu chinh PhoPQ va c6 kha ning dugc thu nhan théng qua chuyén gen

ngang.

SPI1-13 cua Salmonella gay bénh 1a mot locus gen ~19 kbp mang 18 gen khéng
dic trung vé miat chuc ning ¢ loai Salmonella serovar Gallinarum (S. Gallinarum)
thich nghi véi gia cam. Dua trén phan tich in silico, phan 16n cac gen SPI-13 m4 héa
c4c protein tham gia mot cach c¢6 chu dich vao qua trinh trao doi chat ca vi khuan,

tuy nhién cac chirc ning cia ching phan Ion van chua duogc xéac thyc.

SPI-14 twong tng véi ving 9Kkb trong S. Typhimurium. N6 bao géom 8 khung
doc mé tir STM14 1001 dén STM 141008, trong d6, STM14 1008 ma hoa bo diéu
hoa phién mé ho LysR gia dinh, STM14_1004 la gen gia va 6 khung con lai m& hda
c4c protein té bao chét gia dinh chua biét chirc nang. Su dong gop cua SPI-14 di voi
doc lyc cua Salmonella da duogc nghién cau ¢ S. Gali va S. Enteritidis trong nhitng
nghién ctru trude d6. Hon nira, mot tac nhan diéu hda moi duoc ma hoa trong SPI-14
(STM14_1008), c6 tén LoiA la yéu té quyét dinh doc lec caa SPI-14 (low oxygen
induced factor A), s& lién két truc tiép voi promoter va kich hoat phién ma hilD, dan

dén su hoat hda cuaa hilA (chat hoat héa chinh cua SPI-1).

Mot két qua duoc tim thay khi phan tich hé gen 14 cac gen ma hoa cho cac doc
t6: fyuA, ipr2, traT, astA, terC. Diéu nay giai thich cho kha ning gay bénh ciing nhu
gay ngo doc thuc pham cua Salmonella.
fyuA

Céc gen fyuA ma hoa thu thé mang ngoai cho siderophore yersiniabactin (Ybt).
FyuA duoc phét hién trong méi truong thiéu st nhu nudc tiéu cia con ngudi, dong
vai trd quan trong d6i véi su hinh thanh mang sinh hoc 1a nguyén nhan chinh gay
nhiém tring dudng tiét niéu (UTI) nguoi [253].
irp2
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Irp2 ma hoa cho HMWP?2 1a protein duoc cho la quan trong ddi véi san xuat
siderophore yersiniabactin phd bién rong rai giira cac vi khuan gay bénh va do d6 lién
quan dén viéc giai phéng CAS (thuc nhudm chi thi ion st chrom azurol S) - kiéu
hinh duong tinh [254].
traT

Gen traT m4 héa cho phan 16n protein mang ngoai chinh (goi 1a cac protein
traT), dugc tim thay trong nhiéu plasmid IncF. Protein traT lam giam tinh nhay cam
cua vi khuan ddi véi qua trinh thuc bao boi cac dai thuc bao phlic mac [255] va dong
thoi tang dén mot mic do déang ké kha nang gy bénh cia chung E. coli trong md
hinh nhiém tring ¢ chuot [256].
astA

astA, 1a gen ma hoa enterotoxin (EAST1) ¢ cac chung E. coli én dinh nhiét
[257]. Poc t6 EASTI c6 lién quan dén bénh tiéu chay & nguoi va cac loai dong vat
khac nhau bao gém gia stc va lon. Poc té nay thuong duoc so sanh véi E. coli STa
enterotoxin vi chiing c6 chung mét sé diém twong dong vé tinh chat vat 1i va co hoc
[258].
terC

Gen terC ma hoa cho protein khang ion Tellurite, dai di¢n cho nhiing protein
quan trong trong viéc khang thubc va cho thay khong c6 sy trong dong dang ké voi
bat ky protein ndo cd chirc ning da biét. Nhiéu ving cé tinh axit dugc bao ton trong
mién TerC cho thay rang né c6 thé tao thanh mot cau tric véi bé mat anion trong
mang, do d6 co thé hoat dong nhu dng din hoic vi tri lién két véi kim loai [259],
[260].
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KET LUAN VA KIEN NGHI
KET LUAN

1. i xé4c dinh duoc ti 1¢ nhiém Salmonella spp. trong thit gia cam (ga, vit va
ngan) thu thap tai cac cho & thanh phé Ha Nai 1a: 65,38% mau nhiém Salmonella spp.
(119/182 mau); ti 1& nhidm Salmonella spp. tirng nhém gia cam: ga 62,50% (65/104);
vit 72,34% (34/47) va ngan 64,52% (20/31).

2. bi danh gia dugc muc d6 khang cac khang sinh va khang chat tay ria cua
cac chung Salmonella spp. dwoc phan lap tir thit gia cam: ampicillin (89,08%),
cefazolin (88,24%), tetracycline (87,39%); cefuroxime va cefotaxime (79,83%);
ceftriaxone (78,99%), chloramphenicol (77,31%), trimethoprime (68,07%), nalidixic
acid (66,39%), gentamycin (57,98%), ceftazidime (47,06%) va ciprofloxacin
(5,88%); ddng thoi xac dinh duoc méi lién quan cac chung Salmonella mang gen
gacE va gacDelta v&i kha ning khang hai chat tay rira Benzalkonium chloride va
Cetylpyridinium chloride.

3. Pi xéac dinh duoc cac gen chire niang lién quan dén tinh khang khang sinh
ctia mot sé ching Salmonella spp. nho ki thuat phan tich hé gen gdm: 82 lién quan
dén nhiéu loai khang sinh khac nhau; mét sé gen lién quan tinh khang khang sinh thé
hé 3 va 4 thuoc ho cephalosporin (Beta-lactam) nhu gen blactx-mss 1 €6 trong 15
chung (57,69%); gen blactx-m-65_1 €O ¢ 5 chung (19,23%); gen blacTx-m-14p 1 Va gen
blactx-m-9 (7,69%, 2/26) va gen blatem-ss, blatem-as; gen mer-3 lién quan dén tinh
khang colistin; gen mrtB khéng voi toan bd cac khang sinh thudc 16p
Amiloglycosides; mot s6 yéu té di truyén van dong (IVSs3, ISEc57,..) mang cac gen
khang khang sinh quan trong nhu floR, gnrS1, blactx-m-s5, blactx-mes, aac (3), aac
(4); va phat hién sy ton tai cac don vi sao chép cua plasmid 1a IncA/C, IncHI2,
IncL/M, ColRNAI, Col156, IncHI2A, IncF, IncFIB, IncFIB, Incl; su luu hanh phong

phu cua SPI va gen doc luc trong cac chung phéan lap.
KIEN NGHI

Nghién cttu sy anh hudéng cac dot bién dén su khang khang sinh trong cac
chung Salmonella phan 14p tai Viét Nam tir gia cam.

Nghién ctru vé su biéu hién tinh doc cua cac gen doc duoc tim thiy nhu fyuA,
ipr2, traT, astA va terC.
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PHU LUC

. - A o " Két qua Maldi | M4
STT | Tén Ma mau Quan Thoi gian thu mau (USDA MLG 4.10) TOE chiing
1 |Ga |092019/GS.100| Cau Gidy T9/2019 Duong tinh + S001
2 [Ga |092019/GS.101 | Cau Giay T9/2019 Duong tinh + S002
3 [Ga |092019/GS.102 | Cau Giay T9/2019 Duong tinh + S003
4 |Ga |092019/GS.103 | Cau Giay T9/2019 Duong tinh + S005
5 | Ga |092019/GS.104 | Cau Giay T9/2019 Duong tinh + S006
6 |Ga |092019/GS.105| Cau Giay T9/ 2019 Duong tinh + S007
7 | Ga |092019/GS.107 | Cau Giay T9/2019 Duong tinh + S008
8 |[Ga |092019/GS.109 | Ba Pinh T9/2019 Duong tinh + S010
9 |Ga |092019/GS.111| Cau Giay T9/2019 Duong tinh + S014
10 |Ga |092019/GS.112 | Cau Giay T9/2019 Duong tinh + S012
11 | Ga |092019/GS.113 | Cau Giay T9/2019 Duong tinh + S013
12 | Ga |092019/GS.115| BaDinh T9/2019 Duong tinh + S015
13 | Ga |092019/GS.117 | Cau Giay T9/2019 Duong tinh + S016
14 | Ga |092019/GS.118 | Cau Giay T9/2019 Duong tinh + S019
15 | Ga | 102019/GS.120 | Cau Giay T10/2019 Duong tinh + S021
16 | Ga |102019/GS.122 | Cau Giay T10/2019 Duong tinh + S018
17 | Ga |102019/GS.123 | Cau Giay T10/2019 Duong tinh + S171
18 | Ga |102019/GS.124 | Cau Giay T10/2019 Duong tinh + S025
19 | Ga |102019/GS.127 | Cau Giay T10/2019 Duong tinh + S022
20 |Ga |102019/GS.128 | Cau Giay T10/2019 Duong tinh + S023
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21 | Vit |[102019/GS.130 | Ba Pinh T10/2019 Duong tinh + S031
22 | Ngan | 102019/GS.131 | Ba Dinh T10/2019 Duong tinh + S032
23 | Vit |102019/GS.133 | BaDinh T10/2019 Duong tinh + S024
24 | Vit |102019/GS.134 | Dbng Pa T10/2019 Duong tinh + S028
25 | Vit | 102019/GS.135 | Thanh Xuan T10/2019 Duong tinh + S029
26 | Ngan | 102019/GS.136 | Thanh Xuan T10/2019 Duong tinh + S037
27 | Vit | 102019/GS.137 | Thanh Xuan T10/2019 Duong tinh + S030
28 | Vit | 102019/GS.140 | Cau Giay T10/2019 Duong tinh + S034
29 | Vit |102019/GS.142 | BaDinh T10/2019 Duong tinh + S042
30 | Vit |102019/GS.145 | Cau Giay T10/2019 Duong tinh + S043
31 |Ga |102019/GS.150 | Thanh Xuan T10/2019 Duong tinh + S035
32 | Vit |102019/GS.151 | Ddng Pa T10/2019 Duong tinh + S045
33 | Ga | 102019/GS.147 | Thanh Xuan T10/2019 Duong tinh + S038
34 |Ga |102019/GS.148 | Ddng Pa T10/2019 Duong tinh + S040
35 | Ga | 102019/GS.149 | Thanh Xuén T10/2019 Duong tinh + S047
36 | Vit | 102019/GS.143 | Cau Giay T10/2019 Duong tinh + S051
37 |Ga |102019/GS.152 | Ddng Pa T10/2019 Duong tinh + S052
38 | Ga |102019/GS.153 | Thanh Xuan T10/2019 Duong tinh + S048
39 | Ga |102019/GS.156 | Thanh Xuan T10/2019 Duong tinh + S056
40 | Vit |102019/GS.157 | Thanh Xuén T10/2019 Duong tinh + S057
41 | Ga | 102019/GS.155 | Thanh Xuan T10/2019 Duong tinh + S049
42 | Vit |102019/GS.160 | Thanh Xuan T10/2019 Duong tinh + S060
43 | Ga |102019/GS.161 | Hoang Mai T10/2019 Duong tinh + S061
44 | Vit | 102019/GS.160 | Thanh Xuan T10/2019 Duong tinh + S050
45 | Ga |102019/GS.163 | Hoang Mai T10/2019 Duong tinh + S064
46 | Ga | 102019/GS.164 | Hoang Mai T10/2019 Duong tinh + S053
47 | Ga | 102019/GS.165 | Hoang Mai T10/2019 Duong tinh + S055
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48 | Vit | 102019/GS.166 | Hoang Mai T10/2019 Duong tinh + S059
49 | Vit |102019/GS.168 | Hoang Mai T10/2019 Duong tinh + S068
50 | Vit | 102019/GS.169 | Hoang Mai T10/2019 Duong tinh + S063
51 | Ngan | 102019/GS.170 | Hoang Mai T10/2019 Duong tinh + S065
52 | Vit | 102019/GS.171 | Hoang Mai T10/2019 Duong tinh + S066
53 | Vit | 102019/GS.172 | Hoang Mai T10/2019 Duong tinh + S069
54 | Ngan | 102019/GS.174 | DPdng Pa T10/2019 Duong tinh + S074
55 | Vit | 102019/GS.173 | Podng Pa T10/2019 Duong tinh + S070
s6 | Vit | 102019/GS.175| Bdng Pa T10/2019 Duong tinh + S071
57 | Ga |102019/GS.177 | Thanh Xuén T10/2019 Duong tinh + S072
58 | Ga | 102019/GS.178 | Thanh Xuén T10/2019 Duong tinh + S073
59 | Vit | 102019/GS.179 | Thanh Xuén T10/2019 Duong tinh + S075
60 | Ga |102019/GS.180 | Hoang Mai T10/2019 Duong tinh + S077
61 | Ga |102019/GS.182 | Hoang Mai T10/2019 Duong tinh + S078
62 | Ga |102019/GS.183 | Hoang Mai T10/2019 Duong tinh + S079
63 | Vit | 102019/GS.185 | Hoang Mai T10/2019 Duong tinh + S080
64 | Vit |102019/GS.186 | Hoang Mai T10/2019 Duong tinh + S082
65 | Ngan | 102019/GS.187 | Hoang Mai T10/2019 Duong tinh + S083
66 | Ngan | 102019/GS.190 | Hoang Mai T10/2019 Duong tinh + S089
67 | Ga |102019/GS.191 | Hoang Mai T10/2019 Duong tinh + S085
68 |Ga |102019/GS.192 | Bdng Pa T10/2019 Duong tinh + S086
69 |Ga |102019/GS.193| Bdng Pa T10/2019 Duong tinh + S087
70 | Ga |102019/GS.195 | Hoang Mai T10/2019 Duong tinh + S091
71 | Vit | 102019/GS.198 | Hoang Mai T10/2019 Duong tinh + S092
72 | Ga |102019/GS.201 | Dong Pa T10/2019 Duong tinh + S093
73 | Ga |102019/GS.202 | Thanh Xuén T10/2019 Duong tinh + S094
74 | Ga | 102019/GS.203 | Thanh Xuén T10/2019 Duong tinh + S095
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75 | Ga | 102019/GS.204 | Thanh Xuan T10/2019 Duong tinh + S097
76 | Ga | 102019/GS.205 | Thanh Xuan T10/2019 Duong tinh + S100
77 | Vit | 102019/GS.206 | Pdng Pa T10/2019 Duong tinh + S101
78 | Vit | 102019/GS.207 | Thanh Xuén T10/2019 Duong tinh + S102
79 | Ngan | 102019/GS.208 | Thanh Xuén T10/2019 Duong tinh + S109
80 | ngan | 102019/GS.209 | Thanh Xuan T10/2019 Duong tinh + 5103
81 | Ngan | 102019/GS.210 | Thanh Xuan T10/2019 Duong tinh + S104
82 | Vit |102019/GS.211 | Thanh Xuan T10/2019 Duong tinh + S105
83 | ngan | 102019/GS.212 | Pdng Pa T10/2019 Duong tinh + S106
84 | Ga |102019/GS.213 | Hoang Mai T10/2019 Duong tinh + $107
85 | Ga |102019/GS.214 | Hoang Mai T10/2019 Duong tinh + S108
86 | Ngan | 102019/GS.218 | Pdng Pa T10/2019 Duong tinh + S110
87 | Ga |102019/GS.219 | Pdng Pa T10/2019 Duong tinh + S111
88 | Vit |102019/GS.220 | Pdng Pa T10/2019 Duong tinh + S115
89 | Vit |102019/GS.224| Bdng Pa T10/2019 Duong tinh + S116
90 | Vit |102019/GS.225 | Thanh Xuén T10/2019 Duong tinh + S117
91 | Ngan | 102019/GS.227 | DPdng Pa T10/2019 Duong tinh + $120
92 | Ngan | 102019/GS.228 | Pdng Pa T10/2019 Duong tinh + S129
93 | Vit |102019/GS.230 | Pdng Pa T10/2019 Duong tinh + S121
94 | Ga |102019/GS.234 | Pdng Pa T10/2019 Duong tinh + 5123
95 | Ngan | 102019/GS.235 | DPdng Pa T10/2019 Duong tinh + S124
96 | Vit |102019/GS.237 | DPdng Pa T10/2019 Duong tinh + S125
97 | Ga |102019/GS.243 | Ddng Pa T10/2019 Duong tinh + 5128
98 | Ngan | 102019/GS.245 | Ba Pinh T10/2019 Duong tinh + S146
99 | Vit |102019/GS.247 | Ba Pinh T10/2019 Duong tinh + $137
100 | Ngan | 102019/GS.246 | Ba Dinh T10/2019 Duong tinh + S148
101 |Ga |102019/GS.249 | Ba Dinh T10/2019 Duong tinh + S139
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102 |Ga | 102019/GS.251 | Babinh T10/2019 Duong tinh + S140
103 | Ngan | 102019/GS.252 | Ba Dinh T10/2019 Duong tinh + S142
104 | Ngan | 102019/GS.255 | Ba Dinh T10/2019 Duong tinh + S143
105 | Ngan | 102019/GS.257 | Ba Dinh T10/2019 Duong tinh + S144
106 | Vit | 102019/GS.258 | Ba Dinh T10/2019 Duong tinh + S145
107 | Vit | 102019/GS.260 | Thanh Xuan T10/2019 Duong tinh + S151
108 | Ngan | 102019/GS.261 | Thanh Xuan T10/2019 Duong tinh + S152
109 | Ga |102019/GS.262 | Hoang Mai T10/2019 Duong tinh + S153
110 | Ga | 102019/GS.263 | Hoang Mai T10/2019 Duong tinh + S154
111 | Ga | 102019/GS.264 | Hoang Mai T10/2019 Duong tinh + S155
112 | Ga | 102019/GS.270 | Hoang Mai T10/2019 Duong tinh + S156
113 | Ga |122019/GS.273 | Ba Dinh T12/2019 Duong tinh + S161
114 | Ga |122019/GS.275| BaDinh T12/2019 Duong tinh + S164
115 | Ga | 122019/GS.277 | Cau Giay T12/2019 Duong tinh + S166
116 | Ga | 122019/GS.278 | Cau Gidy T12/2019 Duong tinh + S167
117 | Ga | 122019/GS.279 | Cau Giay T12/2019 Duong tinh + S168
118 | Ga | 122019/GS.280 | Ba Pinh T12/2019 Duong tinh + S169
119 | Ga |122019/GS.281 | Ba Pinh T12/2019 Duong tinh + S170

Ghi chu: “+” ¢6 két qua la Salmonella enterica
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Phu luc 11: Bang vé cac gen MLST tir Enterobase (https://enterobase.warwick.ac.uk)

Mau ST 1 2 3 4 5 6 7

12 S2 155 aroC(10) | dnaN(60) | hemD(58) | hisD(66) purE(6) |sucA(65)| thrA(16)
13 S3 4157 |aroC(747) | dnaN(7) |hemD(21) | hisD(12) purE(15) |sucA(12)| thrA(12)
19 S4 1541 | aroC(197) | dnaN(187) | hemD(10) | hisD(234) purE(8) |sucA(65)| thrA(22)
21 S5 32 aroC(17) | dnaN(18) | hemD(22) | hisD(17) purE(5) |sucA(21)| thrA(19)
25 S6 32 aroC(17) | dnaN(18) | hemD(22) | hisD(17) purE(5) |sucA(21)| thrA(19)
31 S7 321 |aroC(119) | dnaN(10) | hemD(17)| hisD(42) purE(12) |sucA(13)| thrA(4)
32_S8 321 |aroC(119) | dnaN(10) | hemD(17) | hisD(42) purE(12) |sucA(13)| thrA(4)
37_S9 32 aroC(17) | dnaN(18) | hemD(22) | hisD(17) purE(5) |sucA(21)| thrA(19)
42 S10 321 |aroC(119) | dnaN(10) | hemD(17)| hisD(42) purE(12) |sucA(13)| thrA(4)
43 S11 321 |aroC(119) | dnaN(10) | hemD(17) | hisD(42) purE(12) |sucA(13)| thrA(4)
45 S12 321 |aroC(119) | dnaN(10) | hemD(17) | hisD(42) purE(12) |sucA(13)| thrA(4)
51 S13 321 |aroC(119) | dnaN(10) | hemD(17)| hisD(42) purE(12) |sucA(13)| thrA(4)
52 S14 - aroC(92) | dnaN(125) | hemD(78) | hisD(~128) | purE(138) | sucA(9) | thrA(141)
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56_S15 321 |aroC(119) | dnaN(10) | hemD(17) | hisD(42) purE(12) |sucA(13)| thrA(4)
57 S16 321 |aroC(119) | dnaN(10) | hemD(17)| hisD(42) purE(12) |sucA(13)| thrA(4)
60_S17 321 |aroC(119) | dnaN(10) [hemD(17)| hisD(42) purE(12) |sucA(13)| thrA(4)
61_S18 155 | aroC(10) | dnaN(60) | hemD(58) | hisD(66) purE(6) |sucA(65) | thrA(16)
64 S19 32 aroC(17) | dnaN(18) | hemD(22) | hisD(17) purE(5) |sucA(21)| thrA(19)
68_S20 198 | aroC(76) | dnaN(14) | hemD(3) | hisD(77) purE(64) |sucA(64)| thrA(67)
8 S1 13 aroC(3) dnaN(3) | hemD(7) hisD(4) purE(3) | sucA(3) thrA(7)
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Phu luc I11: Sw phan bé va ti I¢ gen khang khang sinh

ﬁﬁmlglgsa Bl &|&| 2 8512183 < %Egg sé Phin
mMa |'g ‘g |'e |28 |al B2 |22 2|22 2 @ l'el'e|'e | gen lugng | _tram
1 arr-3_4 15 | 57,69%
2 arr2 13 | 50,00%
3 arr3 2 7,69%
sl L bl e ampH 6 23,08%
5 acrb 6 23,08%
el L L L e acrB 6 23,08%
7 acrA 6 23,08%
8 aac(3)-lia 12 | 4615%
9 aac(3)-11d_1 12 46,15%
aac(3)-Iva_1 19,23%

aac(3)-1d_1 2 7.69%

aac(6)-laa_1 26 100,00%

aac(6)-1b-cr_1 2 7.69%

| aac(6)-ly 19 | 7308%

aadAl-pm 4 15,38%

aadA16_1 2 7.69%

aadAl7 1 3.85%

aadA22 10 | 3846%

aadA7_1 3 11,54%

ant(3)-lia 1 3,85%

ant(3)-la_1 17 65,38%

aph(3)-1b_5 6 23.08%

aph(3)-lla_2 2 7.69%

aph(3)-1a_3 7 26,92%

aph(3)-la_7 3 11,54%

aph(4)-la_1 5 19,23%




aph(6)-1d_1

17 65,38%
blacTx-m-55_1 17 65,38%
blacTx-m-65 1 23,08%
blaLap-2 6 23,08%
blatem-141 2 7,69%
blatem-1a 1 1 3,85%
blatem-18_1 15 57,69%
blatem-206 2 7,69%
blatem-200 1 3,85%
blatem-210 1 3,85%
blatem-214 2 7,69%
blatem-216 1 3,85%
blatem-33 1 3,85%
blatem-34 1 3,85%
baeR 6 23,08%
bacA 6 23,08%
CRP 6 23,08%
CpxA 6 23,08%
blactx-m-14p_1 2 7,69%
blacTx-m-9 2 7,69%
catA2_1 1 3,85%
dfrAl4 5 18 69,23%
dfrAl4 1 1 3,85%
dfrA27_1 2 7,69%
emrB 6 23,08%
emrA 6 23,08%
emrR 6 23,08%
floR_2 19 73,08%
fosA3_1 2 7,69%
fosA7_1 2 7,69%
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gols

26 | 100,00%
H-NS 6 23,08%
kdpE; 4 | 1538%
linG 12 | 4615%
Inu(F)_1 12 | 4615%
mdsA 26 | 100,00%
mdsB 26 | 100,00%
mdsC 26 | 100,00%
mdtK 26 | 100,00%
mph(A)-2 4 15,38%
Mrx 3 11,54%
mcr-3.1 1 3.85%
mdtB 6 | 2308%
matC 6 | 2308%
msbA 6 | 2308%
anrs1_1 17 | 6538%
rmtB_1 1 3.85%
ramA 2 7,69%
sdiA 26 | 100,00%
sull_5 10 | 3846%
sul2_2 4 | 1538%
sul3_2 1 | 4231%
tet(A)_6 24 | 9231%

] eR 19 | 73,08%
tolC 6 | 2308%
yoil 5 19,.23%
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Phu luc 1V: Két qua PCR vé cac gen quaE, quaEdelta
+M1 2 3 56 7 8 10 - 12 131415 16 18 19 21

Moi: qacE

Hinh 3.15. Két qua PCR phat hién gen quaE trén chung Salmonella 1 — 21
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102 3 a e GRG0 2k 2 1 a1 [ 55107 18 19 21 +

Moi: gacEdelta

Hinh 3.16. Két qua PCR phat hién gen quaEdelta trén chung Salmonella 1 - 21
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22 23 24 2528 29 30 31 - 32 34 35 36 37 38 40 42

Moi: qacE

Hinh 3.17. Két qua PCR phat hién gen quaE trén ching Salmonella 22 - 42
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M 222324 2528 29 30 31 - 32 3435 36 37 38 40 42 +

Moi: qacEdelta F/R

Hinh 3.18. Két qua PCR phat hién gen quaEdelta trén chung Salmonella 22 - 42
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M 43 45 47 48 49 50 51 52 - 53 5556 57 59 60 +

Moi: qacE

Hinh 3.19. Két qua PCR phat hién gen quaE trén ching Salmonella 43 - 60
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M 43 45 47 48 49 50 51 52 - 53 3556 57 59 60 +

Moi: qacEdelta

Hinh 3.20. Két qua PCR phat hién gen quaEdelta trén chung Salmonella 43 - 60
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+ M 61 6364 6566 68 69 70 - 7172 73 74 75 78 77 80

Moi: qacE

Hinh 3.21. Két qua PCR phaét hién gen quaE trén chung Salmonella 61 - 80
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+ M 616364 656668 69 70 - 717273 74 75 78 77 80

Moi: qacEdelata

Hinh 3.22. Két qua PCR phat hién gen quaEdelta trén chung Salmonella 61 - 80
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+ M 79 82 83 8586 87 89 91 - 9293 94 95 97 100101102

Moi: qacE

Hinh 3.23. Két qua PCR phat hién gen quaE trén ching Salmonella 79 - 102
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+ M 79 82 83 8586 8 83 91 - 9293 94 95 97 100101102

—
-

Moi: qacEdelta

Hinh 3.24. Két qua PCR phat hién gen quaEdelta trén chung Salmonella 79 - 102
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Moi: qacE

Hinh 3.25. Két qua PCR phat hién gen quaE trén chung Salmonella 103 - 125
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——
—

Moi: qacEdelta

Hinh 3.26. Két qua PCR phat hién gen quaEdelta trén chung Salmonella 103 - 125
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Moi: qacE
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Moi: qacEdelta
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Moi: qacE F/R

Hinh 3.29. Két qua PCR phat hién gen quaE trén ching Salmonella 156 - 172
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Moi: qacEdelta
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