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MO PAU

1. Tinh cip thiét caa luan an

Salmonella dugc T6 chiic Y té Thé gigi (WHO) liét ké trong danh sach
cac mam bénh nguy hiém trong thuc pham. Nhiém khuan Salmonella
khong chi lam giam nang suat san xuat, gay chét gia cam ma con lam 6
nhiém chudi thirc an ctia con ngudi, dan dén thiét hai kinh té nghiém trong
trong nganh chin nudi gia cam, ciing nhu 1 mdi de doa ddi véi sic khoe
cong déng. Hang nam, trén thé gioi va tai Viét Nam cd rat nhidu ngudi chét
va mot sé lwong 16n cac truong hop bi bénh do nhidm Salmonella. Tuy
nhién, tinh dén thoi diém nay, nudc ta chwa c6 chuong trinh giam sat
Salmonella trén gia cam & quy mé québc gia. Cac nghién ciru chi mang tinh
chat nho 1é, thuc hién tai cac ving, mién va chua co tinh phan anh dai dién.

Theo thdng ké trudc dy, ti 1é cac truong hop nhiém khuan Salmonella
qua duong an udng lén toi 95% (Gut et al., 2018). Mot phan nguyén nhan
1a c&c nhém san pham thyc pham c6 kha ning bi nhidm khuéan Salmonella
rat da dang, tir thuc pham tuoi sdng t6i thuc pham ché bién, dd an lién,
thirc an dong hop, .... Theo Trung tdm Dy phong va Kiém soéat bénh tat
Hoa Ky (Centers for Disease Control and Prevention — CDC), thit gia cam
va trirng 12 nguon chinh bi nhiém Salmonella, chiém trén 50% s6 mau thyuc
pham nhidm Salmonella tai Hoa Ky (FDA, 2018). Tinh dén thoi diém nay,
nudc ta chua co chuong trinh giam sat Salmonella trén gia cam & quy md
qudc gia. Cac nghién ctru chi mang tinh chat nho 1€, thuc hién tai cac vung,
mién va chua co tinh phan anh dai dién. Cac dir liéu giam st an toan thuc
pham & quy mé nho cho thay 48,7% mau ga thu thap duoc & nhiéu thanh
phé trén ca nuée (Ta et al., 2014) va 49,62% mau ga & thanh phd Ho Chi
Minh (Truong et al., 2021) bi nhiém khuan Salmonella.

Céc nha khoa hoc cho dén nay van chua hiéu hoan toan thau déo vé
co ché lay truyén cua Salmonella khang khang sinh gitra nguoi, dong vat
va CAc yéu t6 moi truong. Sy lay nhiém ciia Salmonella khang khang sinh



gilta con nguoi, dong vat hay méi truong duoc nghién cau trong nhiéu
cong trinh tur trude day str dung cac phuong phap sinh hoc phén tir nhu
dién di xung trudng day (pulsed-field gel electrophoresis - PFGE) (Scaltriti
et al., 2015) hay multi-locus sequence typing (MLST) (Achtman et al.,
2012). Tuy nhién, cdc phuong phap trén van ton tai nhitng han ché vé kha
ning phan biét cac khuan lac hay cac chung Salmonella cé quan hé gan
giii, ddc biét trong cac truong hop didu tra ngd doc hay phan biét cac
serovar c6 ngudn gc gan nhau. Nham khic phuc diém yéu 6, mot phuong
phép nghién ctiu hién dai va wu viét hon han 12 giai trinh ty hé gen (whole
genome sequencing — WGS) dugc dua vao stir dung trong cac nghién cau
dich t& hoc phan tir ctia cac vi sinh vat gay bénh mang gen khang khang
sinh (Gilchrist et al., 2015). Mét nghién ciru g dung WGS tai Pan Mach
bao céo két qua sir dung cac phuong phap single nucleotide polymorphisms
(SNP), pangenome, k-mer va c@y phét sinh loai cho hiéu qua cao hon trong
viéc phan loai chung va danh gia twong quan gitra cac chung phan lap duoc
& c4c vu ngod doc thyce pham gay rado S. Typhimurium (Leekitcharoenphon
etal., 2014). O Viét Nam, viéc tng dung WGS cho céc nghién ciru chuyén
sau nham phan tuyp huyét thanh va phan tich chic ning cac gen lién quan
dén khang khang sinh, gen doc luc, su ton tai cac plasmid va cac dao SPI
ctia cac chang vi sinh gay bénh, dac biét 1a cAc nghién ctru dénh gia vé
Salmonella trong nudc con chua phd bién (Gonzalez-Santamarina et al.,
2020). Xuat phat tir nhitng luan giai trén, luan an duoc thuc hién véi tén dé
tai “Nghién ciru xde dinh va phan tich mgt so gen chizc ndng trong
Salmonella spp. phan Idp tir thit gia cam bang ki thugt gidi trinh ti gen
thé hé méi” da duoc thyuc hién véi muc tiéu va ndi dung nghién ctu cu thé
nhu sau:

2. Muc tiéu nghién ciu cia luan an
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Panh gia ti 1& nhiém, mirc do khang khéang sinh, khang chat 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 gi4 cac gen lién quan dén tinh khang khang sinh,
yéu t6 di truyén van dong, yéu té gay doc cua cac chung Salmonella spp.

3. Cac ndi dung nghién ctu chinh caa luan an

1. Xac dinh ti 1& nhiém Salmonella spp. trong thit gia cam (ga, vit va
ngan) thu thap tai cac cho ¢ thanh phd Ha No6i nam 2019;

2. Panh gia mic d6 khang khang sinh, khang chét tay rira cua cac
chang Salmonella spp. dugc phan lap tir thit gia cam (ga, vit va ngan);

3. Xac dinh céc gen khang khang sinh, yéu t6 gay doc, su ton tai cac
plasmid cua mét s6 chung Salmonella spp. da khang khang sinh nho k§
thuat phan tich hé gen.

4. Nhirng dong gép moi cia luan an

- Xac dinh duoc ty 1é nhidm Salmonella spp. lién quan dén sy c6 mat
cia cac gen khang khang sinh, khang chéat tay rira cua cac chang
Salmonella phan lap dwoc tir mau thit vit va ngan tai thanh phd Ha Noi
nam 2019.

- Xac dinh duoc yéu td di truyén van dong IVSs3, ISEc57, ISEC59,
1S102, 1S26 mang gen khang khang sinh floR, gnrS1, blacrx-m-ss, blacrx-
mes, aac (3), aac (4)

5.Y nghia khoa hoc va thuc tién
5.1. Y nghia khoa hoc

- Cung cép duoc dit liéu khoa hoc V& ti 1& nhim Salmonella spp. trén
timg d6i tuong gia cam: ga, vit va ngan tai thanh phd Ha Noi nam 2019;

- Cung cép dic diém khang khang sinh vé kiéu hinh va kiéu gen céc
chang Salmonella spp. phan lap tir gia cam (ga, vit va ngan) tai thanh ph
thanh phé Ha Noi;
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- Cung cap dir lidu vé kha niang khang véi chat tay rira ¢ hoat tinh
hoat dong bé mat;

- Két qua nghién ciru 13 co sé khoa hoc cho cac nghién ctiu vé danh
gia nguy co cac ching Salmonella spp. trong gia cam ndi riéng va céc vi
khuan truyén qua thyc pham néi chung.

5.2. Y nghia thuc tién

- Luan 4n di danh gia duoc ti I& nhiém Salmonella spp. trén ga, vit va
ngan nguyén con tai thanh phd Ha Noi va mirc d6 khang khang sinh cua
cac chung Salmonella spp. Iuu hanh trong gia cam vé ca kiéu hinh va kiéu
gen.

- Hon nita, két qua cua nghién ctu giGp hiéu 1d hon vé viéc khang
khéang sinh cua cac chiung Salmonella spp. dé tir 46 gop phan nang cao nhan
thirc, cach thie sir dung khang sinh va chat tay rira trong chin nudi gia
cam, dong thoi hd tro tich cuc cong tic dam bao an toan thuc pham noi
chung.

6. C4u tric caa Luan an

Lu4n &n bao gom 184 trang, trong d6 phan mé dau 4 trang, tdng quan
28 trang, vat liéu va phuong phap 20 trang, két qua va thao luan 67 trang,
két luan va kién nghi 1 trang, cac cong bd 1 trang, tai liéu tham khao 25
trang. Luan an c6 11 bang va 14 hinh (khdng bao gom phu lyc).
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CHUONG 1. TONG QUAN
1.1. Pic diém sinh hec ciia Salmonella
1.1.1. Mét 6 ddc diém chung cua Salmonella
1.1.2. Bdc diém hinh thai
1.1.3. Tinh chat nuéi cdy
1.1.4. Sirc dé khang cua Salmonella
1.1.5. Phén logi cua Salmonella
1.1.6. Kha nang gay bénh cua Salmonella
1.1.7. Cdu trdc hé gen cua Salmonella
1.2. Tinh hinh nhiém, khang khang sinh, khang chat tiy rira &
Salmonella
1.2.1. Tinh hinh nhiém va khang khang sinh trén thé gisi
1.2.2. Tinh hinh nhiém va khang khang sinh tai Viét Nam
1.2.3. Tinh hinh khang chat tay rira ¢ Salmonella
1.3. Co ché khang va cac ho gen lién quan dén tinh khang & Salmonella
1.3.1 Co ché khang khang sinh ¢ Salmonella va ho khang sinh Betalactam
1.3.2. Gen doc luc, dao SPI ¢ Salmonella
CHUONG 2: POI TUQNG, NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Doi twgng, dia diém, thai gian nghién ciu
2.1.1. Péi twong
- 182 mau thit ga, vit va ngan nguyén con duoc thu thap tai cho tai Ha
NGi.
2.1.2. Pia diém
- Pia diém lay miu: 70 cho trén dia ban 05 quan tai thanh phd Ha Noi.
- Dia diém tién hanh nghién ciu: Khoa Vi sinh vat (duoc ddi tén 1a
Khoa vi sinh va Bién ddi gen tir ngay 01 thang 01 nim 2020 - nay) cua
Vién Kiém nghiém an toan vé sinh thuc pham quéc gia, Bo Y té.
2.1.3. Thoi gian thyuc hi¢n



- Tir thang 4 ndm 2019 dén thang 6 nam 2022:

- Thoi diém lay mau gia cam (ga, vit va ngan): thang 9 dén thang 10
nam 2019.

2.2. Mbi trwong, hoa chét, dung cu thi nghigm

2.2.1. Méi trwong nubi cay, hda chat

2.2.2. Chung chudn

2.2.3. Khang huyét thanh Salmonella.

2.2.4. Khang sinh

2.2.5. Dung cuy, trang thiét bi may méc phong thi nghiém.
2.3. Phwong phap nghién ctru

2.3.1. Phuong phdp ldy mau

L4y mau: thuc hién nghién ctru cat ngang; mau duoc lay ngau nhién.
2.3.2. Phuong phdp phan 1dp va khang dinh Salmonella spp.

Mau dugc thuc hién kiém nghiém sy ton tai (phat hién) su c6 mit cua
Salmonella spp. theo quy trinh USDA method (MLG 4.04) (Laboratory
Guidebook Notice of Change Title: Isolation and Identification of
Salmonella from Meat, Poultry, Pasteurized Egg, and Siluriformes (Fish)
Products and Carcass and Environmental Sponges, n.d.) muc 4.5.5 (Whole
Bird and Parts Rinses).

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

2.3.4. Phirong phdp xdc dinh kha ndng man cam véi khang sinh

2.3.5. Xac dinh Salmonella sinh enzym f-lactamase

2.3.6. Gidi trinh tw bg gen cua cac chiing Salmonella da dwoc phan ldp
2.3.7. Phan tich két qud gidi trinh tz bé gen cac ching Salmonella
2.3.8. Phuong phdp xdc dinh MIC va gen gac cia chdt tay rira
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CHUONG 3: KET QUA NGHIEN CUU VA THAO LUAN
3.1. Xac dinh ti I¢ nhiém Salmonella spp. trong thit gia cAm (ga, vit va
ngan) thu thap tai cac cira hang, siéu thi & Ha Noi.

Tong s6 mau nghién ciu 12 182 mau, gom thit ga, vit va ngan nguyén
con dugc thu thap tai cac chg trén dia ban cac 05 quan tai Ha Noi.

Toan bo 182 mau dugc kiém nghiém theo phuong phap USDA MLG
4.10, @6ng thoi thir khang dinh mau duong bang k§ thuat Maldi TOF (mdi
mau duong thir khang dinh mot khuan lac bang Maldi TOF). Céac khuan
lac sau khi duoc khing dinh dugc danh ma, luu tai diéu kién -80 °C cho
céc nghién cuu tiép theo.

Két qua 119 mau duong tinh voi Salmonella theo phuong phap USDA
MLG 4.10: két qua hoa sinh dién hinh cac tinh chat cua Salmonella: TSI
sinh axit tir glucose (+); TSI sinh khi tir glucose (+); TSI sinh axit tir lactose
(-); TSI sinh axit tir sucrose (-); TSI tao hydro sulfid (+); Thay phéan ure (-
); Lyzin da khir nhdm cacboxyl (+); Phan tng B-galactosidase (-); Sinh
indol (-); va két qua thu nghiém khang huyét thanh O da gia va H da gia:
ngung két khang huyét thanh. M6i mau duong tinh Salmonella (119 mau
duong tinh) chon mot khuan lac Salmonella da thir nghiém hoéa sinh/khang
huyét thanh chay trén may Maldi TOF. Két qua trén may Maldi TOF cho
thiy 100% céc chung phan lap duoc la Salmonella enterica. Cac chung
phan lap duoc luu & diédu kién -80 °C cho céc thi nghiém vé khang khang
sinh, khang chat tay rira va giai trinh tu hé gen. Ti 1é mau duong tinh theo
quan duoc thé hién tai Bang 3.1 cho thdy hau hét s6 quan déu c6 ti 1é nhiém
cao hon 55%, didu d6 cho thay trén 50% sb gia cAm chung ta an 1a nhiém
Salmonella spp. Pic biét, quan Hoang Mai va quan Thanh Xuan ti 1& nhiém
khoang 70%. Mac du, gia cAm thuong dugc ché bién chin dé sir dung
nhung véi mot ti 1¢ nhiém cao nhu vay sé dé gay lay lan sang cac thuc
pham khac va kha niang gay ngd doc rat dang lo ngai.



Bang 3.1. Két qud phan tich Salmonella trong thit ga, vit va ngan theo
qudn tai thanh phé Ha Ngi nam 2019

Tén Quéin Sd(:;l:gu T(;):gusﬁ Ti 1€ dwong tinh
Ba Dinh 19 33 57,58%
Céu Gidy 24 37 64,86%
Hoang Mai 26 37 70,27%
Thanh Xuan | 27 39 69,23%
Péng Da 23 36 63,89%
Téng 119 182 65,38%

Két qua thdy ti Ié duong tinh trén thit ga, thit vit va ngan lan luot 1a
62,50%; 72,34%; 64,52% va ti I¢ duong tinh trén ca ba loai gia cam la
65,38%.

3.2. Panh gia miirc dd khang cac khang sinh ciaa cac chiang Salmonella
spp. dwoc phan Iap tir thit gia cAm

banh gia kha nang khang khang sinh cta 119 ching Salmonella dugc
phan lap tir cac mau duong tinh.

3.2.1. Su nhay cam kh&ng khang sinh cua cac chung Salmonella phéan lap
tir ga

Su nhay cam khang khang sinh cua cac chung Salmonella phan lap tir
ga duoc thé hién trong Bang 3.2. Trong sb 65 chung Salmonella duoc phan
lap tir ga c6 63/65 chiing (96,9%) da dé khang vai it nhat mot trong s6 15
loai khang sinh. T4t ca cac chang déu nhay cam voéi cefoxitin, meropenem
va imipenem. Tong cong, 93,85% sb chang (61/65) la ching da khang
thudc (khang véi it nhét 3 ho khéang sinh).

3.2.2. Sy nhay cam khang sinh cua cac chung Salmonella phan Igp tz vit
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Su nhay cam khang khang sinh cua cac chung Salmonella phén l1ap tir
vit duoc thé hién trong Bang 3.2. Trong s6 34 chung Salmonella dugc phan
lap c6 32/34 chiing (94,12%) da d& khang véi it nhat mot trong sb 15 loai
khéng sinh. T4t ca cac chung Salmonella phan lap duoc déu nhay cam véi
cefoxitin, meropenem va imipenem. Téng cong, 82,35% s6 chiing phan lap
tir vit (28/34) la chiing da khang thudc (khang véi it nhat 3 ho khang sinh).
3.2.3. Surnhay cam khang sinh cua cac chung Salmonella phéan ldp tzr ngan

Su nhay cam khang khang sinh cua cac chung Salmonella phén l1ap tir
ngan dugc thé hién trong Bang 3.2. Tét ca cac chung Salmonella phan lap
dugc déu nhay cam voi cefoxitin, meropenem va imipenem. Tong cong,
95,00% sb chung (19/20) 1a chung da khang thudc (khang véi it nhat 3 ho
khang sinh).

3.2.4. Kiéu hinh khang khang sinh cua céc ching Salmonella phan ldp tir
thit ga, vit va ngan

Kha niang khang khang sinh cua tit ca cac chung Salmonella phan lap
tir mAu thit g, vit va ngan dugc thé hién trong Bang 3.2. Trong tong sb
119 chang Salmonella dwoc phan lap ¢ 118/119 ching (99,16%) da dé
khang véi it nhat mot trong sé 15 loai khang sinh. Két qua thir nghiém tinh
nhay cam khang sinh cho thay kiéu hinh khang cao nhét 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 1a
ciprofloxacin (5,88%; 7/119). T4t ca cac chung Salmonella phan lap dugc
tir mau thit gia cam déu nhay cam véi cefoxitin va meropenem, imipenen.
Téng cong, 90,76% s6 chaung (108/119) la chung da khang thubc (khang
véi it nhét 3 ho khang sinh). Vé kha ning sinh enzyme B-lactamase, 94/119
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(78,99%) chung da phan 1ap sinh enzyme ESBL va 87/119 (73,11%) chung
sinh enzyme AmpC.

Su khac biét khong lon vé sy khang khang sinh giira cac chiing
Salmonella duoc phan 1ap tir ga, vit va ngan duogc giai thich do diéu kién
nubi va giét mo cia chung 1a twong dong. Tai Viét Nam, ga, vit va ngan
thudng duoc nudi ciing nhau, do vay chling s& cung tiép xdc véi cac diéu
kién tu nhién, thtrc an, noi sbng cling hoac rat gan nhau va va diéu kién noi
giét mé ciing kha tuong dong nhau. Biéu nay giai thich cho viéc chling s&
cung khang hoac nhay cam véi cac khang sinh twong tu nhau.
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Bang 3.2. Bdng két qua dé nhay khang sinh

Khanh sinh Mau gia cam gom: MAiu Ga MAu Vit MAu Ngan
ga, vit va ngan ] ] ]
6 o S5 Ti 18 6 Ti I¢ S6 o
ching Tile % ching % chiing % chiing Tile %
S 2 1,68 1 1,54 1 2,94 0 0,00
cefazolin (CZ) | | 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) | 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 3235 3 15,00
E‘g‘éﬁ;"me | 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
Eggr(';")xo”e | 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 4412 9 45,00
E(e:ffzz;d'me | 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 1385 | 11 32,35 3 15,00
‘Zé?;?;"me | 1 0,84 1 154 0 0,00 0 0,00
R 95 79,83 55 | 8462 | 23 67,65 17 85,00

_ _ s | 101 84,87 60 | 9231 | 25 | 7353 16 80,00
‘(:(':plrpo)ﬂoxac'” | 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
Eme)th(’p“m | 0 0,00 0 0,00 0 0,00 0 0,00
R 81 68,07 41 | 6308 | 26 | 7647 14 70,00

_ S 33 27,73 15 | 2308 | 11 32,35 7 35,00
?gﬁ;"myc'” | 17 14,29 16 24,62 0 0,00 1 5,00
R 69 57,98 34 | 5231 | 23 | 67,65 12 60,00

_ s 5 4.20 2 3,08 2 5,88 1 5,00
E‘?rtlrza)"y‘:““e | 10 8,40 5 7.69 4 11,76 1 5,00
R| 104 87,39 58 | 89,23 | 28 | 8235 18 90,00

~|'s 27 22,69 9 13,85 9 26,47 9 45,00
E:ch:l)oramphenlcol | 0 0,00 0 0,00 0 0,00 0 0,00
R 92 77.31 56 | 8615 | 25 | 7353 11 55,00

ampicillin S 13 10,92 5 7,69 7 20,59 1 5,00
(AMP) | 0 0,00 0 0,00 0 0,00 0 0,00
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R| 106 89,08 60 9231 | 27 79,41 19 95,00
s | 119 100,00 65 | 100,00 | 34 |100,00| 20 100,00
E”I\ﬁg’g)e”em | 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
o S 17 14,29 7 10,77 7 20,59 3 15,00
'(’,fl"A‘;'X'C acid | 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) [ | 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
EopL 94 78,99 54 | 8308 | 23 67,65 17 85,00
Ching sinh 87 73,11 54 83,08 18 52,94 15 75,00
AmpC
gﬁﬁ“g da khang 108 90,76 61 | 9385 | 28 | 8235 | 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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3.3. Panh gia kha niing khang chit tidy rira cia mét sé ching

Salmonella spp. da khang khang sinh

Dénh gia 119 chung Salmonella dwoc phan 1ap tir cac mau duong vé
kha ning khang chat tiy rira nham danh gia mic d6 lay lan va su phirc tap
sy nhiém Salmonella trong san xuat néng nghiép, dac biét 1a trong chin
nudi gia cam va giét mé gia cam: xac dinh sy ton tai caa hai gen gacE,
gacEdelta va xac dinh gié tri MIC cua chat sat khuan QAC.

Panh gia kha ning khang vai 02 chat QAC: Benzalkonium chloride
(BKC) va Cetylpyridinium chloride (CPCP) tai cAc nong do khac nhau, két

qua duoc téng hop trong Bang 3.3.

Bang 3.3. Két qua tong hop xdc dinh khang chat hoat dong bé mat

gacEdelta

Noi dung gacE gacEdelta

GIE} tri MIC trung binh véi BKC céc 20,5 20,5
chung mang gen
GIE} tri MIC trung binh véi CPC cac 105 10,6
chung mang gen
Q1a tri 7MIC kPang trung binh v6i BKC 16.3 16,5
cac chung khong mang gen
Gia tri MIC khang trung binh véi CPC

; , A 7,2 7,2
cac chung khong mang gen
S6 chung mang gen 73 72
Ti 1¢ chung mang gen 61,34% 60,54%
S6 chung mang cé 2 gen gacE va 71 (59,66%)

Két qua 71/119 chung mang ca 2 gen gacE va gacEdelta, gia tri
khéng trung binh cua cac chiing mang gacE véi BKC, CPC lan luot 14 20,5
va 10,5 ppm; trong khi d6 gia tri MIC véi BKC, CPC céc chung khdng

mang gen gacE 1a 16,3 va 7,2 ppm; twong tu véi gen gacEdelta.
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3.4. Két qua phan tich gen khang khang sinh tir mot sé chiing
Salmonella phan lap

Tir két qua kiéu hinh vé sy khang khang sinh, khang chat tay rira lya
chon 26 chung c6 kiéu hinh khang manh va khang yéu dé phan tich toan
bo hé gen.
3.4.1. Pdc diém hé gen Salmonella

Két qua chay may giai trinh tu dép ung vé chat luong, cho phép thuc
hién céac phan tich tiép theo.
3.4.2. Két qud xdc dinh tuyp huyét thanh va MLST

Str dung ddng thai 02 phan mém cho két qua khdng cé sy khéc biét,
két qua cac serovar thu duoc cuia 26 chung Salmonella phan lap duoc trinh
bay & bang sau (Bang 3.4.)

3.4.3. Két qua gen khang khang sinh

Sir dung phan tim kiém gen khéng khang sinh (Salmonella In Silico),
céc chung giai trinh ty ¢6 tong cong 82 gen khang khéang sinh khéac nhau
va nhitng gen nay thudc cac ho gen khac nhau. Du doan kiéu gen khang
khéang sinh hoan toan khép véi két qua kiéu hinh da ghi nhan trong nghién
clru nay.

Cac gen lién quan t6i khang khang sinh beta-lactam dugc xac dinh co
mat trong hé gen cua toan bg 26 chung Salmonella trong nghién ctiru. Gen
blacrx-m-s5 1 €0 trong 15 chung, chiém 57,69%; gen blacrx-wv-es 1 €0 & 5
chang (19,23%); gen blacTx-w-140_1 V& gen blacrx-w-o cling xuat hién trong
2 chung (7,69%). Tuy nhién hai gen blacrx-m-s5 1, blactx-m-65_1 va nhém gen
blacTx-wm-140_1, blacTx-m-s Khdng xuat hién cting nhau trong bat ky ching nao.
Kha ning khang lai cac loai khang sinh khac nhau, bao géom amoxicillin,
ampicillin, aztreonam, cefepime, cefotaxime, ceftazidime, ceftriaxone,

piperacillin va ticarcillin, ciing dugc du doan do nhom gen nay. Thém vao
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do, 6/26 chung (23,08%) mang gen ampH, gen nay cO kha nang khang
khang sinh ho beta-lactam du khéng sinh ESBL.

MGt trong phét hién dac biét caa nghién ctiu 1a mot s6 gen qui dinh
tinh khéng Lép khang sinh Beta-lactam nam trén cac yéu to di truyén van
dong: blacrxv.es ndm trén yéu té di truyén 15102 trén cac mau tir ga, vit va
ngan (mau 21, 25, 64 va 109) va gen blacrx.m-ss nam trén yéu té di truyén
ISKPn19 cuing véi gnrS1; mau 55 c6 yéu td di truyén van dong 156100
mang gen mph(A).

Sy quan trong cua két qua nghién ctu dugc thay rd trong béo cao vé
gen khang khang sinh, 26 ching dugc giai trinh ty mang 82 gen khang
khéang sinh. Tat ca cac chung déu mang nhiéu loai gen khang khang sinh
nhém aminoglycoside (aac (3) -lia, aac (3) -11d_1, aac (6) -laa_1....), hon
nita chang s6 68 mang gen rmtB mi hoéa enzym 16S RNA
mrthyltransferase, ¢6 kha ning khang lai tat ca cac nhom khéang sinh
aminoglycoside, la nhém khang sinh cuc ky quan trong trong chan nudi va
diéu tri bénh & nguoi. Hon nita, 24/26 ching c6 kiéu hinh sinh enzym
ESBL d&u mang gen blacrx.w-ss (7 Munster serovar va 1 Kentucky), diéu
kha ngac nhién la chung 68 véi 05 gen khang khang sinh ho beta-lactam
trén 1 contig (blarem-1s; blactx-m-ss; blarem-206; blarem-214 Va blarem-141) va
mau 51 bao gém 11 gen lién quan dén khéng khang sinh B-lactam, dac biét
10/11 gen nam trén mot contig (blaap-2; blarem-214; blatem-20s; blarem-ss;
blatem-1e; blatem-216; blatem-200; blacTx-mss; blarem.as; blatem-2i0; blarem-

141), day 1a két qua dugc bao céo dau tién caa cum gen ndy & Viét Nam.
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Gia

Serog

Miu Am Serovar roup H1 H2 O Antigen MLST

8 S1 Ga Agona B f,0,s - 1,4,[5],12 13
12_S2 Ga | Typhimurium - RY 1,6 3,{10}{15} 155
13_S3 Ga Newport C2-C3 e,h 1,2 6,8,20 4157
19 S4 Ga Corvallis C2-C3 | z4,z23 - 8,2 1541
21_S5 Ga Infantis - r 1,5 6,7,14 32
25 S6 Ga Infantis - r 1,5 6,7,14 32
52 S14 | Ga Meleagridis - e,h l,w 3,{10}{15} {15,34} 463
56_S15 | Ga Muenster - eh 15 3,{10}{15} {15,34} 321
61 S18 | Ga | Typhimurium - lv 1,6 3,{10}{15} 155
64 S19 | Ga Infantis - r 1,5 6,7,14 32
32_S8 | Ngan Muenster - e,h 15 3,{10}{15} {15,34} 321
37_S9 | Ngan Infantis - r 1,5 6,7,14 32
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74 _S1 | Ngan Kentucky C2-C3 i 26 198
89 S1 | Ngan Agona - f.0,s - 13

109_S2 | Ngan Infantis C1 r 15 32

129 S3 | Ngan Newport C2-C3 g,h 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 C2-C3 i z6 8,2 198
43 S11 | Vit Muenster - e,h 1,5 3,{10}{15} {15,34} 321
45 S12 | Vit Muenster - eh 15 3,{10}{15} {15,34} 321
51 S13 | Vit Muenster El eh 15 3,{10}{15} {15,34} 321
31.57 | Vit Muenster - eh 15 3,{10}{15} {15,34} 321
42 S10 | Vit Muenster - eh 15 3,{10}{15} {15,34} 321
57 _S16 | Vit Muenster - e,h 15 3,{10}{15} {15,34} 321
60_S17 | Vit Muenster - e,h 15 3,{10}{15} {15,34} 321
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3.4.4. Nhom gen lién keét

Nhiéu cum gen khing khang sinh dwoc tim thay trong 26 chiing
Salmonella duoc giai trinh tw hé gen. Str dung c¢éng cu tim kiém Mobile
element Finder da xac dinh dugc 50 cum gen lién két, moi cum gen co tir
2 dén 10 gen khang khang sinh, tham chi mét sé cum gen mang ca cac gen
khang chat tay rira nhu gacE hoac gacEdelta. Mot cum gen & chang sb
S051 chira contig00317 gom 10 gen lién quan dén kha ning khang khang
sinh, tham chi chiing mang cac gen lién quan dén tinh khang khang sinh
cua ho cephalosporin tur thé hé 1 dén thé hé 3 va 4.
3.5. Két qua phan tich hé gen vé plasmid replicon, gen dgc va cac SPI

Két qua vé yéu t gay doc tim thay trong cac mau: rat da dang va nhiéu
gen gay bénh tham gia vao qué trinh gay bénh cua Salmonella trén déng
vat va ngudi duoc thé hién trong Bang 3.5.

Bang 3.5. S phan bé Plasmid replicon, SPI va VFs

Plasmid So So
Chuang Serovar replicon lwgng  lwong SPI
P VES gen
. CS54, SPI-1,
12 82 TypSr'nm“” C";‘I’QI’\ICAZI 23 82  SPI-2, SPI-3,
SPI-9, SPI-13
ca s
13_S3 Newport IncHI2 26 90 ' '
IncHI2A SPI-3, SPI-5,
SPI-9, SPI-13
IncHI2 83 SPI-1, SPI-2,
19 S4 Corvallis Col156 21 SPI-3, SPI-5,
IncHI2A SPI-9
SPI-1, SPI-2,
21 S5 Infantis IncF 29 101 SPI-3, SPI-9,

SPI-13
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25 S6 Infantis

30

93

C63PI, S54,
SPI-1, SPI-2,
SPI1-3, SPI-5,
SPI1-9, SPI-13,
SPI-14

52 S14 Meleagridi

IncFIB

Col(MGD2)

80

C63PI, SPI-1,
SPI1-2, SPI-3,
SPI-5, SPI-9

56_S15 Muenster

22

82

SPI-1, SPI-2,
SP1-3, SPI-9,
SPI-13, SPI-14

Typhimuri

61_S18
um

IncA/C2
ColRNAI

78

SPI-1, SPI-2,
SPI1-3, SPI-13,
SPI-14

64 _S19 Infantis

29

93

C63PI, SPI-1,
SPI1-2, SPI-3,

SPI-9, SPI-13,
SPI-14

8 S1 Agona

IncL/M
IncX1 1

21

C63PI, SPI-1,
SPI1-2, SPI-3,
SPI-5, SPI-9

68_S20 Kentucky

83

SPI-1, SPI-2,
SPI1-3, SPI-9

43 S11 Muenster

IncHIZ_1
IncHI2A_1

75

SPI-1, SPI-2,
SPI1-3, SPI-9,
SPI-13, SPI-14

45 S12 Muenster

21

79

SPI-1, SPI-2,
SPI1-3, SPI-5,
SPI-13, SPI-14

51 S13 Muenster

23

84

C63PI, SPI-1,
SPI1-2, SPI-3,
SPI-5, SPI-9,
SP1-13
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31 S7 Muenster

24

82

SPI-1, SPI-2,
SPI1-3, SPI-5,
SPI1-9, SPI-13,
SPI-14

42 _S10 Muenster

23

79

C63PI, SPI-1,
SPI1-2, SPI-3,
SPI1-5, SPI-9,
SPI-13, SPI-14

57 _S16 Muenster

23

81

C63PI, SPI-1,
SPI-2, SPI-3,
SPI-13

60_S17 Muenster

IncL/M(pM
U407)_1_pM
U407

72

SPI-1, SPI-2,
SPI-3, SPI-13,
SPI-14

32.S8 Infantis

21

80

SPI-1, SPI-2,
SP1-3, SPI-9,
SPI-13

37_S9 Muenster

29

96

CS54-island,
SPI-1, SPI-2,
SPI-3, SPI-5,
SPI-9, SPI-13

74_S1 Kentucky

ColRNAI_1

28

95

C63PI, SPI-1,
SPI1-2, SPI-3,
SPI1-4, SPI-5,
SPI-9

89 S1 Agona

ColRNAI_1

28

102

C63PI, SGI1,
SPI-1, SPI-2,
SPI1-3, SPI-4,
SPI-5, SPI-9

109 _S2 Infantis

IncFIB(K)_1
_Kpn3

100

C63PI, CS54-
island, SGI1,
SPI-1, SPI-2,
SPI-3, SPI-4,
SPI-5, SPI1-9,
SPI-13, SPI-14
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IncHI2A_1 C63PI, CS54-
= island, SPI-1,
Inchl2_1 SPI-2, SPI-3
129 S3 Newport RepA_1_pK 28 94 ' '
PC- SPI-4, SPI-5,
SPI-9, SPI-13,
CAV1321 SP|-14
Incl_Gamma
1 C63PI, SPI-1,
IncFI(pHN7 SPI-2, SPI-3,
146_S4 Agona A8) 27 99 SPI-4. SPI-5.
1 pHN7A8 SPI-9
p0111_1
C63PI, SPI-1,
SPI-2, SPI-3,
148 S5 Muenster 27 98 SPI-4. SPI-5.
SPI-9

Nghién ctru ciing phat hién sy da dang, phong phd cac plasmid
replicon, SPI dugc tim thay. Mot sé cac plasmid mang cac gen khang
khang sinh dugc xac dinh. Mot két qua duoc tim thay khi phan tich hé gen
1a cac gen ma hoa cho cac doc to: fyuA, ipr2, traT, astA, terC. Didu nay
giai thich cho kha ning gy bénh ciing nhu gy ngd doc thuc pham cua
Salmonella.

KET LUAN VA KIEN NGHI
KET LUAN

1. D3 x4c dinh duoc ti 16 nhidm 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); i I¢ nhiém Salmonella spp. tirg nhom gia
cam: ga 62,50% (65/104); vit 72,34% (34/47) va ngan 64,52% (20/31).

2. Bi danh gia dwoc mirc do khang cac khéng sinh va khang chét
tiy rira cua cac chung Salmonella spp. dwoc phan lap tur thit gia cam:
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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%); dong thoi xac dinh dwoc mdi lién quan cac chung Salmonella
mang gen gacE va gacDelta voi kha ning khang hai chét tay raa
Benzalkonium chloride va Cetylpyridinium chloride.

3. i xé4c dinh duoc cac gen chirc ning lién quan dén tinh khang khang
sinh cuia mot sé chung Salmonella spp. nhd k§y thuat phan tich hé gen gom:
82 lién quan dén nhiéu loai khang sinh khac nhau; mot sé gen lién quan
tinh khang khang sinh thé hé 3 va 4 thudc ho cephalosporin (Beta-lactam)
nhu gen blactx-m-s5 1 €6 trong 15 chung (57,69%); gen blacrx-m-65 1 €6 6 5
chung (19,23%); gen blactx-m-140_1 Va gen blacrx-m-o (7,69%, 2/26) va gen
blatem-zs, blatem-as; gen mer-3 lién quan dén tinh khang colistin; gen mrtB
khang voi toan bo cac khang sinh thuoc 16p Amiloglycosides; mot sb yéu
t6 di truyén van dong (1VSs3, ISEc57,..) mang céac gen khang khang sinh
quan trong nhu floR, qnrS1, blacrx-m-ss, blactx-mes, aac (3), aac (4); va phat
hién su ton tai cac don vi sao chép cua plasmid 1a IncA/C, IncHI2, IncL/M,
ColRNAI, Col156, IncHI2A, IncF, IncFIB, IncFIB, Incl; sy lvu hanh
phong phu cta SPI va gen doc luc trong cac chung phan lap.

KIEN NGHI

Nghién ctu sy anh hudng cac dot bién dén sy khang khang sinh trong
cac chung Salmonella phan lap tai Viét Nam tir gia cam.

Nghién ctru vé sy biéu hién tinh doc cua cac gen doc dugc tim thiy
nhu fyuA, ipr2, traT, astA va terC.
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