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LOI CAM POAN
T61 xin cam doan luan an “Nghién ctru tinh khang khang sinh & mtrc d¢ phan tir
ctia Salmonella spp. phan lap tir thuc pham tai thanh phd H6 Chi Minh” 13 cong trinh
ctia t6i thuc hién v6i sy hudng dan ciia PGS. TS Nguyén Hoang Khué Tu. Cac sb liéu
va két qua trinh bay trong ludn 4n nay 1a trung thuc va chua ting duoc nguoi khac

cong bd trong bat ky cong trinh nao khac.

TAC GIA LUAN AN

TRUONG HUYNH ANH VU



LOI CAM ON

Dé hoan thanh ludn an nay, trudc tién ti xin chan thanh bay t6 10ng biét on sau
sic dén C6 PGS. TS Nguyén Hoang Khué Ta d3 danh nhiéu thoi gian, cong sirc va
tan tinh hudng dan, truyén dat nhiing kién thirc, kinh nghiém quy bau trong subt thoi
gian thyc hién luan an.

T61 xin chan thanh cam on Ban Giadm hi¢u Truong Pai hoc Nong Lam TP.
HCM; quy Théy/Cé trong Khoa Khoa hoc Sinh hoc; Phong Pao tao Sau dai hoc da
nhiét tinh gitip d&, huéng dan thyc hién cac thi tuc theo quy ché dao tao nghién ciru
sinh dé t6i c6 thé hoan thanh chuong trinh hoc tip dung tién do.

T6i xin chan thanh cam on Ban Giam dbc Sé Khoa hoc va Cong nghé; Quy Phat
trién Khoa hoc va Cong nghé¢ TP. HCM; Ban Giam ddc va toan thé Anh/Chi/Em
Phong Vi sinh; Phong Hanh chinh Quan tri, Trung tdm Dich vu Phan tich Thi nghiém
TP. HCM da ting ho va hd tro vé kinh phi, trang thiét bi, dung cuy, hoa chat,...dé thuc
hién nghién ctru.

T6i xin cam on Ban Giam d6c Trung tim Kiém nghiém Vé sinh An toan Thuc
pham Khu vuc phia Nam, Vién Y té Cong cong TP. HCM; quy Thay/C6 va cac ban
sinh vién Vién Cong nghé Sinh hoc va Thuc phém, Pai hoc Cong nghi¢p TP. HCM
da dong vién, giup do va chia s kinh nghi¢m trong qua trinh thyc hién luén an.

Cubi cung, su thanh cong cta luan an khong thé khong ké dén su dong gop
khong nho cua céc thanh vién trong gia dinh, nhitng nguoi luén ung hg, dong vién va
gitip t61 vuot qua rat nhiéu kho khan, tré ngai trong sudt thoi gian hoc tap.

Chan thanh cam on./.



TOM TAT

Luén an “Nghién cuu tinh khang khang sinh & murc do phén tu cua Salmonella
spp. phén 1ap tir thyc pham tai thanh phd H6 Chi Minh” duoc thyc hién tai Trung tim
Dich vu Phan tich Thi nghiém thanh phé H6 Chi Minh. Ty 1& nhiém Salmonella spp.
cua cac nhom thuc phém thu thap tai cac chg ban I¢ trén dia ban thanh phé HO Chi
Minh tir 09/2019 dén 09/2020 1a 16,84% (256/1.520). Nhom mau thit c6 ty 1& nhiém
cao nhat, tiép theo 13 nhém mAu thiry hai san va cudi cung 13 nhém mau rau cit qua
6 ty 18 1an luot 12 43,16% (164/380), 23,95% (91/380), 0,26% (01/380). Chua ghi
nhén trudng hop nao thudc nhdom mau trimg cé nhiém Salmonella. Cac khang sinh
TE, AMP, STR, C va SXT co ty 18 Salmonella spp. khang tir 34,67% dén 52,00%.
Nguoc lai, 96,00% nhay véi CAZ. Tir 21 ching Salmonella spp. c6 kiéu hinh da
khang dinh danh dugc 07 serovar, phd bién nhat 1a S. Kentucky (8 chiing); S. Infantis
(4 chung); S. Agona va S. Potsdam (2 chung); S. Saintpaul, S. Braenderup va S.
Indiana (01 chung). Céac integron nhom 1, 2 va 3 & cac serovar Salmonella da khang
dugc phat hién l1an luot 13 100% (21/21), 52,38% (11/21) va 100% (21/21). Ty 1¢
Salmonella mang cung lic ba nhom integron 13 52,38% (11/21). Két qua khao sat
ving gen cassette duong tinh voi integron nhom 1 chiém 85,71%; nhém 2 1a 72,73%.
Két qua khao sat phat hién 100% serovar déu mang plasmid khong twong hop.
Serovar mang nhiéu plasmid nhét 1a Kentucky (08 plasmid); Potsdam (07 plasmid);
Infantis, Saintpaul, Braenderup, Agona va 7:1,26:UT (05 plasmid); Indiana va
OMF:1,z6:UT (04 plasmid). Gen ma hoa sinh ESBL dugc phat hién thi blaTEM
chiém ty 1& cao nhat 52,38%, dot bién tai vi tri codon 90 (Asp90Gly) trén chiing
SA11/19 3497. Gen blaCTX c¢6 ty 1& 19,05%, dot bién tai vi tri codon 80 (Ala80Val)
trén cac chung SA07/20 1066, SA07/20 1067 va SA12/19 1600. Gen khang nhom
quinolon, dot bién dwgc phat hién trén gen gyrA (Ser83Phe; Asp87Asn) va parC
(Thr57Ser; Ser80Ile; Ser395Asn; Ala469Ser; Thr620Ala). Ngoai ra, chung t6i con
ghi nhén tinh da khang cua cac Salmonella enterica sups. serovar Kentucky c6 lién
quan dén yéu té di truyén chuyén vi 13 7n21 ma héa Urf2 hién nay chwa c6 cong bd

nao mo ta chi ti€t churc nang hoat dong ctia chiing.
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SUMMARY

The thesis “Research on molecular characteristics of antibiotic resistance in
Salmonella spp. isolated from food in Ho Chi Minh City” was performed at the Center
of Analytical Service and Experimentation Ho Chi Minh City. The results showed
that the contaminated rate of Salmonella spp. was 16.84% (256/1,520). Meat samples
had the highest contamination rate, followed by the seafood samples and finally fruit
and vegetable samples which were 43.16% (164/380), 23.95% (91/380), 0.26%
(01/380), respectively. There was no Salmonella detected in the egg samples. Testing
the antibiotic sensitivity of 150 isolated Salmonella strains showed that of the
resistantt rates to AMP, STR, C, and SXT were from 34.67% to 52.00%. In contrast,
Salmonella spp. were highly susceptible to CAZ (96.00%). There were 07 serovar
phenotypes determined from 21 strains of multidrug-resistant Salmonella spp. in
which the most common ones were S. Kentucky (8 strains); S. Infantis (4 strains); S.
Agona and S. Potsdam (2 strains); S. Saintpaul, S. Braenderup, and S. Indiana (01
strain). Specifically, all integrons (I, II, and III) were found in multidrug-resistant
Salmonella serovars isolated from food groups at 100% (21/21), 52.38% (11/21), and
100% (21/21), respectively. The rate of Salmonella carrying all three integron groups
was 52.38% (11/21). The assessment of the gene cassette region of integron I was
accounted for 85.71%; group 2 was 72.73%. We found that 100% of serovars carried
plasmids incompatibility. Serovar carrying the most plasmids was Kentucky (8
plasmids); Potsdam (7 plasmids); Infantis, Saintpaul, Braenderup, Agona and
7:1,2z6:UT (5 plasmids); Indiana and OMF:1,z6:the UT (4 plasmids). In the detection
of ESBL encoding genes, the /laTEM gene accounted for the highest rate of 52.38%,
mutations at codon position 90 (Asp90Gly) on strain SA11/19 3497. The blaCTX
gene had the rate of 19.05%, mutations varying at codon position 80 (Ala80Val) on
strains SA07/20 1066, SA07/20 1067 and SA12/19 1600. The resistance genes
against the quinolone group, mutations were detected in the gyrA (Ser83Phe;
Asp87Asn) and parC (Thr57Ser; Ser80Ile; Ser395Asn; Ala469Ser; Thr620Ala)

genes. Interestingly, we noted the multi-resistance of Salmonella enterica sups.
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Kentucky serovars which were related to the translocation genetic factor 7n21

encoding Urf2 that was not studied or described the function in detail.
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MO DAU

Ngay nay, khang sinh khong chi dung dé diéu tri bénh cho ngudi ma con duoc
st dung rong rai trong nong nghi€p véi muc dich phong, tri bénh cho vat nuoi, thuy
hai san, thim chi con duge bd sung vao thic an chan nudi vé1 muc dich kich thich
tang truong. Diéu nday dd 1am xuit hién va gia ting kha ning khang khang sinh cta
cac vi sinh vat, tac dong tiéu cuc dén tinh bén virng chudi san xuét lvong thue, ndng
nghiép, mdi trudng sinh thai bi 6 nhiém nghiém trong, anh hudng dén sirc khoe va
doi séng cua nguoi dan. Khang khang sinh duoc dy doan sé 1a nguyén nhan cua
khoang 10 tri¢u truong hop tir vong hang nam vao nam 2050 va gay thié¢t hai trén 100
nghin ty USD trén toan thé giéi (O’neill va ctv, 2016).

U'c tinh mdi nam trén toan thé gid1 co khoang 93,8 tri€u ca nhiém, 155.000 ca
tr vong, nguyén nhan chinh cua hang loat vu ngd doc thuc pham quy mé 16n trong
nhimg nim qua lién quan dén vi khuan Salmonella. Ngudn nhiém Salmonella vio
thue pham chu yéu tir nguyén liéu hodc do qua trinh ché bién, dong géi va bao quan.
Cho dén nay, hon 2.500 kiéu huyét thanh Salmonella di dugc xac dinh va hon mot
ntra trong s6 d6 thudc vé Salmonella enterica subsp. enterica, chiém phan 16n céac ca
nhiém & ngudi. Bén canh do, thuc trang khang khang sinh ngay cang ting, dic biét
13 nhém vi khuan Gram am, dang 1a méi nguy 16n ddi véi stc khoé cong dong. Su
xudt hién va gia ting Salmonella da khang voi nhiéu loai khang sinh, bao gdm ca
nhirng loai khang sinh quan trong duoc stir dung trong lIam sang nhu ceftriaxone va
ciprofloxacin dang cé tac dong 16n dén hiéu qua diéu tri va dan dén ty 1é tir vong cao
(Divek va ctv, 2018).

Tai Viét Nam hé thong giam sat vi khuan Salmonella khang khang sinh trong
thuc phém chua duoc thiét 1ap hodc c6 nhung chua mang tinh lién tuc; cac chuong
trinh, ké hoach, hoat dong trong nhitng nim gan dy cho biét Salmonella khang khang
sinh thudng tap trung tir ngudn bénh pham con tir thye pham thi chua cé nhiéu bao
cao déy dua, toan dién, dac bi¢t tinh trang da khang cua Sal/monella. Hon nita, cac
nghién ciru vé sy hién dién ciia gen khang ciing nhu kha ning da khang khang sinh

c6 lién quan dén cac yéu to di truyén di dong nhu plasmid, tranposon va integron cua



Salmonella phan 1ap tir ngudn thuc phim tai thanh phé H6 Chi Minh con nhiéu han
ché. Chinh vi su can thiét va ¥ nghia thyc tién di néu ¢ trén ching toi chon va tién
hanh thuc hién “Nghién cwu tinh khdang khang sinh 6 miwrc do phdn tir cia
Salmonella spp. phin Ip tiv thwe phdm tai thanh phé Hé Chi Minh” duoc thuc
hién véi hai muc tiéu cu thé sau:

1. Khdo sat ty 1& nhiém, xac dinh mirc 46 nhay véi khang sinh ctia Salmonella
spp. phan 1ap tir cac nhom thye pham khéc nhau tai cac cho ban 1é trén dia ban thanh
ph6 H6 Chi Minh.

2. Nghién ctru cac dic diém phan tir lién quan dén co ché khang khang sinh cia
Salmonella spp. phan 1ap tir thuc pham. Xac dinh va phéan tich méi quan hé giira cac
nhom gen khang véi sy hién dién cua integron, cac vung gen cassette, cac plasmid
khong twong hop ddi v6i Salmonella spp. ¢ kiéu hinh da khang.

Pong gép mai cua luan an

Luan an da xac dinh ty 1€ khang khéng sinh cua Salmonella spp. trong thuc
pham (thit, thay hai san, rau ci qua, trimg) tai thanh phd HO Chi Minh.

Luén 4n xac dinh duoc dic diém cua cac gen va yéu td lién quan tinh khang
khang sinh (nhom integron, kiéu plasmid khong tuong hop) ciia céc serovar
Salmonella spp. phan lap tir thyc pham.

Luan an phat hién cac dot bién méi trén cac gen blaTEM/blaCTX ma hoa sinh
ESBL va cac gen gyrA, parC lién quan dén khang khang sinh nhém quinolon duwa
trén két qua giai trinh ty. D ding ky accession number tai Ngan hang Co sé Dit liéu

DNA (DDBJ), Nhat Ban.



CHUONG 1
TONG QUAN
1.1 Tinh hinh thwe phAm nhiém Salmonella spp. trén thé giéi

Trén thé gid1, cac vu ngd doc thuc phém do vi sinh vat chiém khoang 70% téng
s6 ca ngd doc thue pham. Tai cac nude chiu A, vi khuan Salmonella spp. 1a nguyén
nhan hang dau gy ra cac vu ngd doc, chi yéu & cac nude Nhat Ban, Trung Qudc va
trong khu vic Dong Nam A. Theo mt bdo cdo hang nim ciia EFSA va ECDC, ctr
ba vu ngd ddc thuc phém 0 Chau au nam 2018 thi gﬁn mot vu la do Salmonella gay
ra. Cac qudc gia thanh vién Chau 4u di bao céo 5.146 vu ngd doc thuc pham anh
huong dén 48.365 nguoi, 1.581 trong sd cac vu ngd doc 1a do Salmonella, 67% trong
sO d6 co ngudn gdce tir Slovakia, Tdy Ban Nha va Ba Lan, chi yéu lién quan dén trimg.

Lai va ctv (2014) khi x4c dinh sy phan bd serotype, mbi quan hé di truyén va
khang khang sinh cta Salmonella spp. tit thuc pham c6 ngudn gdc dong vat & tinh
Son Pong-Trung Qudc trong ndam 2009 va 2012 cho thy 50 trong s6 692 mau thit
heo duong tinh véi vi khuan Salmonella spp. Cac serovar pho bién nhat 1a Salmonella
Derby 29 miu chiém 58%, Salmonella Typhimurium 9 miu chiém 18% va
Salmonella Enteriditis 6 miu chiém 12%. Hon 99% cac vi khuan Salmonella spp.
phan 1ap duoc khang véi it nhat mot khang sinh va mtc khang cta vi khudn trong
nam 2012 cao hon so véi nam 2009. Trong nam 2011, tai Romania khi tién hanh thu
thap 650 mau thit ga va thit heo tir cac don vi san xuat va thi truong ban 1¢ khac nhau,
c6 149 mau phan 1ap nhiém Salmonella spp. (22,92%) di dugc thu hdi véi 13 serovar
khac nhau, cic serovar chi yéu 1a Salmonella Infantis, Salmonella Typhimurium,
Salmonella Derby va Salmonella Colindale (Mihaiu va ctv, 2014).

Béo c4o khac cho biét, da tién hanh thu thap 1096 mau thit heo tir 20 chg & 4
thanh phd cia tinh Té Giang-Trung Qudc tir thang 8/2010 dén nam 2012. Két qua
cho thiy c6 154 mau duong tinh v&i Salmonella spp. trong tong s6 163 miu phan lap
Salmonella spp. da dugc thu hoi, voi 14 serovar duogc xac dinh trong d6 Salmonella
Derby 13 phd bién nhét (47,9%); tiép theo 1a Salmonella Typhimurium (10,4%);
Salmonella Meleagridis (9,2%), Salmonella Anatum (8,6%) va Salmonella London



(6,7%). C6 134 (82,2%) chung khang véi it nhat véi mot tic nhan khang khuan va 41
(25,2%) khang v61 hon 3 khéang sinh (Li va ctv, 2014). Tadee va ctv (2014) da xac
dinh ty 1¢ nhiém vi khuén Salmonella spp. tai 3 10 mé dai dién cua cac tinh Chiang
Mai va Lamphun cta Thai Lan tir thang 5 dén thang 10/2013 cho thdy mirc d6 nhiém
va 0 nhiém tong thé 1a 11,85%, 0,34 MPN/cm? tuong Ung.

1.2 Tinh hinh thwe phAm nhiém Salmonella spp. tai Viét Nam

O Viét Nam, tinh trang ngd doc thuc phﬁm xay ra o hau hét cac dia phuong trong
canude. S cangd doc ngay cang ting va mirc do nghiém trong dang bao dong, sé nguoi
ngd doc thue pham dan d&én tir vong khong phai 13 hiém. B6 Y té (2008) da tong hop
s6 lidu thong ké ctia Cyc an toan Vé sinh thyc pham trong vong 8 nam (2000-2007)
cho théy: nudc ta, xay ra 1.616 vu ngd doc thuc phém lam 41.898 nguoi méc, 436
nguoi tir vong thi ¢ 178 vu lam 4.036 ngudi mac va 7 ngudi tir vong do sir dung thirc
an duong phd. Trong sb cac nguyén nhan gay ngd doc thuc pham thi nguyén nhan do
vi sinh vat chiém ty 1& cao nhat (43,20%).

Khi kiém tra 60 mau thit trén dja ban Ha Noi nam 2006: S6 mau khong dat do
nhiém Salmonella spp. chiém 30,00% (P& Ngoc Thuy va ctv, 2006). Pham Hong
Ngan va ctv (2014) xéc dinh ty 1& nhiém Salmonella spp. phan lap tir thit heo & mot s6
cho thudc huyén Gia Lam dé cho biét ¢ 56/120 mau thit heo bi nhiém chiém ty 1&
46,7%. Ty 1€ nay c6 su khac nhau gitta cac cho vai ty 1€ dao dong tir 30,0-66,7%. Lé
Hiru Nghi va Tang Manh Nhat (2005) da tién hanh xac dinh Salmonella trong thit bo
va heo duoc léy tai cac 10 md va bay ban tai chg Pong Ba, cho Tay Loc-Hué va cho
thidy 11/44 mau kiém tra khong dat (25,00%). Coéng bd khac vé ty 1¢ nhiém
Salmonella spp. ¢ than thit heo 1a 55,90% va thit ga 1a 64,00% (V4 Thi Tra An va
ctv, 2006). Vién Pasteur thanh phé HO Chi Minh di ldy 1.150 mau thit heo, ga, bd
tuoi séng tal cac cho trén dia ban thanh phé dé xét nghi¢m. Két qua, 385 mau thit
nhiém Salmonella spp. Trong d6, ty 18 nhiém trong thit heo cao nhat gan 40%, thit ga
hon 35%, thit bo gén 31%. Tinh trung binh, ty I¢ thit dong vt tuoi séng bay ban tai
cac cho nhiém Salmonella spp. chiém t6i 32,26% (Tran Thi Thuy Giang va ctv,
2014). Lé Van Du va H6 Thi Kim Hoa (2017), v6i tong s6 150 mau thit kiém tra thi



phat hién 40,67% mau nhiém Salmonella. Ti 1& nhiém vi khuén nay trén thit heo la
43,75% va ga 1a 37,14%. Két qua nay cao hon két qua khao sat cac mau thit duoc lay
tai cac co so giét md tai thanh phé HO Chi Minh nam 2014 véi ti 1& nhiém Salmonella
spp. trén thit heo va ga 1 31,6%. Tuy nhién, két qua khao sat nim 2014 lai thip hon
két qua khao sat cia nhom tac gia Nguyén Thanh Long (2015) trén thit heo va ga ban
tai cac cho 1an lugt 1a 43,3% va 41,6%.

1.3 Thue trang sir dung va ton dw khang sinh

Thuec trang st dung khang sinh pho bién trong nong nghiép, trong thtrc an chin
nudi, diéu tri va du phong cling gbp phan 1am gia ting tinh trang khang khang sinh
(Nguyen va ctv, 2013). Mic du sd liéu vé thuc trang sir dung khang sinh trén gia cam
con twong d6i han ché, wéc tinh mic tiéu thy chung dbi voi khang sinh trong thic an
chan nuoi & Viét Nam cho thdy nganh chin nudi ga sir dung 42,2 tan khang sinh (95%
CI: 26,2-58,2) va chian nudi heo s dung 981,3 tan khang sinh mdi nam (95% CI:
616,5-1346,0) va tong cong c6 1.023,5 tan khang sinh duoc sir dung hang nim (95%
CI: 642,8-1404,2) (Carrique-Mas, 2015). Bén canh do, ton du khang sinh trong thuc
pham 1a mot van dé ddng quan tdm, mdi nguy lam gia ting thyc trang khang khang
sinh vi sinh vat, anh huong téi hé mién dich va duong ho hap, gay ung thu (SMZ, T
va FX); bénh ¢ than (GN); doc cho gan, tuy xuong (C) va di ung (P va TE).

Nam 2007, cac co s¢ chan nudi tai Binh Duong, La Van Kinh ghi nhan khang
sinh chlortetracycline dugc st dung rong rai trong thirc n (53,9%) v6i nong do trung
binh 14 140 ppm va cao nhat 13 275 ppm, cao gip 5-6 1an so v6i ndng do khuyén céo
dung véi muc dich diéu tri va kich thich ting truéng. Nam 2012 c6 68/553 (12,3%)
mau thit c6 TE vuot mc 2161 han cho phép; nam 2013, c6 24/94 mau (25,53%); nam
2014, phét hién 7/300 mau (2,33%); va nam 2015 phat hién 37/159 mau (23,27%)
(Chi cuc Thu y TP. HCM, 2015). Du luong enrofloxacin trong khao sat ndy thap hon
s0 v6i két qua khao sat cac mau thit ga & 19 tinh mién Bac trong ciing nam (2015)
ctia Chir Van Tuét va ctv (2016). Trong khao sat ndy, 19/66 mau thit ga c6 du luong
enrofloxacin véi ham lugng cao tir 128,7-1161,0 ug/kg va 1,5% mau thit ga co6 C.



Lé Vin Du va Hd Thi Kim Hoa (2017) cho biét sulfadimidine dugc tim thiy
trong 14 mau thit heo (17,5%) v&i ham lugng tir 2-10.330 pg/kg, trong d6 c¢6 7 mau
¢ du luong tir 103,3-10.330 pg/kg. NOR duge tim thay trong 3 miu (3,75%) voi
ham luong tir 1,8-28,7 pg/kg, vugt muc gidi han quy dinh tai Théng tu sb
24/2013/TT-BYT ctia Bo Y t& (MRL=100 pg/kg). Dic biét trong gan 1/3 s6 mau thit
ga co phat hién enrofloxacin (32,86%) va 27,14% co6 florfenicol.

1.4 Tinh hinh khang khang sinh ciia Salmonella spp. trén thé giéi

Trong lich sur, khang sinh dau tién duoc str dung dé diéu tri bénh thuong han la
AMP, SXT va C. Vao dau nhitng nim 1960, Salmonella du tién khang C da dugc
bao céo. Ké tir 46, tan suat phan lap dugc Salmonella khang mot hoic nhiéu khang
sinh di ting 1én & nhiéu nudc trén thé gidi. Cac chung Salmonella Typhi khang ba
loai khang sinh nay dugc coi 1a da khang va chung duoc bao cao vao cudi nhitng nim
1970 dén dau nhitng nam 1980. Kha ning khang fluoroquinolone ciing da dugc bao
c4o thudong xuyén vi ddy 1a khang sinh hay dugc sir dung dé diéu tri nhiém Salmonella
da khang. Ceftriaxone va azithromycin hién nay ciing hay duoc sir dung dé diéu tri
sot thuong han khi khong con lya chon khac. Vi vdy, mot s it cac truong hop
Salmonella Typhi khang ceftriaxone hodc azithromycin gan ddy da dugc bao céo
(Klemm va ctv, 2018). Trong hai thap ky qua, Sa/monella Typhi H58 da khang da
lan rong trén toan cau, pho bién trén khap cac ving Nam, Pong nam Chau A va mot
phan ctia Chau Phi va chau Pai Duong. D c6 nhiéu dot bung phat dich sét thuong
han ¢ dia phuong do loai vi khudn nay (Wong va ctv, 2015). Déi véi Salmonella
khong gay s6t thuong han, s6 chung da khang da tang 1én ¢ nhicu qudc gia ké tir 1an
dau tién xuét hién ching Salmonella Typhimurium DT104 da khang vao nam 1990
(Helms va ctv, 2005). Dya trén dir liéu tir nam 2005 dén nam 2006 duoc cong bd boi
hé théng giam sat khang khuan qudc gia Hoa Ky, 84 % luong Salmonella khong giy
sot thuong han phan 1ap trén 1am sang 1a da khang khang sinh va 4,1% giam tinh nhay
v6i cephalosporin & My. Dit liéu cia NARMS (1996-2007) ciing cho thdy su xuét

hién cta cac chung Salmonella khong gay sét thuong han c6 kha ning khang NA va



CRO. Hién tugng nay da gay ra khé khin cho cc co quan y té cong cong vé quan 1y
lam sang va phong chdng cac bénh nhiém tring (Crump va ctv, 2011).

Salmonella khang khang sinh chu yéu 1a do lam dung khang sinh trong diéu tri
bénh & ngudi va chin nudi. Piéu ndy giy ra nguy co lan truyén cao Salmonella da
khang tir dong vat sang ngudi thong qua thirc an hodc nudce udng, tiép xic truc tiép
hoic tiéu thy dong vat bi nhiém bénh (Klemm va ctv, 2018). Monthon va ctv (2013)
da phat hién Salmonella phan 1ap tur thit heo va rau qua c6 kha nang khang TE cao
nhat (77% va 33%) trong khi Salmonella phan lap tir thit ga c6 kha nang khang STR
cao nhat (92%). Ty 1& Salmonella da khang 13 68% phan lap tir thit heo (31 mau),
84% phan lap tir thit ga (32 mau). Trong khi d6 chi c6 7 mau (29%) duge phan 1ap tir
rau c6 biéu hién khang hai loai khang sinh trg 1én.

Tai Nhat Ban, c6 22 serovar dugc phat hién trong dé phé bién 1a Salmonella
Infantis, Salmonella Hadar, Salmonella Typhimurium, Salmonella Manhattan,
Salmonella Schwarzengrund, Salmonella Agona phan 1ap tir cic mau thit g ban I¢.
Ty 1¢ khang khang sinh 1a 89,9%, trong d6 90,2% la da khang. Ty 1€ khang STR va
TE & mtc cao vdi 81,8% va 77,8% (Katoh va ctv, 2015). Nam 2015, nghién ctru
khang khang sinh ctia Salmonella tir thit ga ban 1é va cac 10 mé & Romani. C6 8
serovar duoc phan 1ap, gdm Salmonella Infanti, Salmonella Bredeney, Salmonella
Virchow, Salmonella Djugu, Salmonella Grampian, Salmonella Brandenburg,
Salmonella Derby va Salmonella Ruzizi. TE 1a khang sinh c6 ty 1¢ khang cao nhat,
khéng c6 chung nao khang CTX va CAZ (Tirziu va ctv, 2015). Trong nhiéu nim, ty
1¢ Salmonella da khang & Chau Phi va Chau A c6 xu huéng ting manh & mic cao,
dang luu y 1a Salmonella Typhi (Klemm va ctv, 2018).

1.5 Tinh hinh khing khang sinh cta Salmonella spp. tai Viét Nam

Hon 70% Salmonella Typhi phan 1ap dugc ¢ Vi¢t Nam nam 1994 1a da khang
khang sinh. Ty 18 Salmonella Typhi da khang van cao ké tir nam 1993. Ty 1¢ khang
NA ting manh tir 1993 (4%) dén 2005 (97%) (Chau va ctv, 2007). Khao sat tinh hinh
khang ctia cac loai vi khuan gay 6 nhiém thuc pham tai Viét Nam nam 2007 cho thay

c6 t6i 50,5% Salmonella khang it nhat mot khang sinh. Cac ching Salmonella phan



1ap & Viét Nam va cac nudce khac cho thiy, kha ning khang cua cac chung Salmonella
ngay cang tang (Van va ctv, 2007a; Yang va ctv, 2010; Wannaprasat va ctv, 2011).
Trong d6 Salmonella Enteritidis va Typhimurium 13 hai loai phd bién. Nghién ctru
trén cac mau thit heo cho thay nhiéu serovar Salmonella c6 kha nang khang manh véi
nhiéu loai khang sinh nhu TE (53.3%), AM (43,8%), C (37,5%) va SXT (31,3%)
(Nguyen va ctv, 2016).

Thuc trang Salmonella trong thyc pham khang va da khang khang sinh ¢ Viét
Nam ting 1én theo cac cong bd hang nam, cu thé nhu sau: nam 2009, Salmonella phan
1ap tir thit bo ban 16 tai Ha Noi cho thiy ty 1é khang it nhat mot khang sinh 14 58,7%,
trong d6 46% la da khang. Ty 1€ khang cac khéang sinh 1a: TE (46,0%), SXT (39,7%),
AM (31,7%), STR (30,2%), TMP (28,6%), K (28,6%) va C (22,2%) (Thai va ctv,
2012). Nam 2012, nghién ctru tinh hinh khang khang sinh cua Salmonella phan lap
tir thit heo va ga ban 1¢ & mién Béc cho thiy ty 1¢ khang it nhat mot khang sinh 1a
78,4%, c6 14 serovar da khang. Diéu nay chi ra rang ty 16 da khang gitta cac loai
Salmonella ngay cang ting. Nam 2014, Salmonella phan 1ap tir thit ga song tai Viét
Nam cho thay ty 1& da khang 13 17,7%, dic biét xuat hién serovar khang 9 loai khang
sinh. Cac khéang sinh bi khang cao 1a TE (59,1%) va AM (41,6%). Nguyén nhan c6
thé do tinh trang lam dung khang sinh trong chin nuéi (Thai va Yamaguchi, 2012).
Viéc bao quan khong dung cach thit ga séng da gy nhiém chéo va lam ting ty 1é
nhiém Salmonella. Nhimng két qua nay c6 thé hiru ich trong viéc phat trién mé hinh
danh gia nguy co va du phong 14y nhidm Salmonella tir thuc pham sang ngudi & Viét
Nam (Ta va ctv, 2014).

O mot nghién ctru khac, ty 16 khang khang sinh cua cac chung Salmonella tir
409 mau thit va hai san séng dugc thu thap tir thang 10/2012 dén thang 3/2015 tir cac
10 md, chg ban 1¢ ¢ thanh phd HO Chi Minh. Cac ching Salmonella c6 ty 1é khang
khéng sinh rat cao (62,2%), dac biét 1a TE (53,3%), C (37,5%), SXT (31,3%) va AM
(43,8%). Pi tim thdy cac chung khang voi ba hodc nhiéu loai khang sinh (41,1%).
Quan tdm hon, d6i véi cic ching nhu Salmonella Schwarzengrund, Salmonella

Indiana, Salmonella Newport, Salmonella Saintpaul va Salmonella Bovismorbificans



thé hién tinh khang véi 6 nhom khang sinh (3,3%). Tat ca cac ching Salmonella
Indiana déu khang tur 4 dén 6 nhém, bao gém ca CIP, thuong dugc st dung dé diéu
tri nhidm khuan Salmonella & ngudi. Nhirng phat hién trén, cho thay sy xuat hién cac
chung Salmonella da khang la mbi quan tam vé strc khoe cong déng, viéc su dung
khang sinh cho ca nguoi va dong vat & Viét Nam can duoc kiém soat chit ché va
khoa hoc hon trong tuwong lai (Nguyen va ctv, 2016).
1.6 Pic diém sinh hoc ciia Salmonella spp.
1.6.1 Pic diém hinh thai

Salmonella spp. 1a vi khuan Gram am, tryc khuan, hai dau tron, khong hinh
thanh nha bao va gidp mo. Pa s6 déu c6 kha niang di dong manh do c6 tir 7-12 16ng
xung quanh than (tre Sa/monella Gallinarum va Salmonella Pullorum gay bénh cho
gia cam), 1a loai vi khuan hiéu khi hodc yém khi tuy tién (Quinn va ctv, 2002).
1.6.2 Pic tinh nudi ciy

Nguyén Nhu Thanh va ctv (2001) cho biét: vi khuan Salmonella spp. thich hop
v6i diéu kién hiéu khi nhung ciing c6 thé phat trién trong diéu kién yém khi, nhiét o
thich hop tir 35-37°C. pH thich hop tir 6,5-7,6. Trong méi truong nudi cay, Salmonella
spp. bi trc ché v&i nong do 3-4% NaCl, kha ning tc ché sy phat trién cua vi khuan s&
tang khi ting nong d6 NaCl va giam nhiét do nudi cdy. Mot sd trudng hop, vi khuin
c6 thé phat trién 6 ndng d6 NaCl cao néu nhiét d6 nudi ciy tang. Vi khuan Salmonella
spp. d& dang phat trién & cac moi truong dinh dudng thong thuong va rat kho phan
biét duoc véi sy phat trién cia cac vi khuin dudng rudt khac.
1.6.3 DPac tinh sinh hoa

Quinn va ctv (2002) cho biét: Salmonella dugc chia thanh 7 phan nhom, mdi
phan nhém c6 kha ning 1én men mot s6 loai duong nhat dinh va khong d6i nhu:
glucoza, mannit, mantoza, galactoza, dulcitol, arabonoza, sorbitol va sinh ho1i, khong
1én men lactoza va saccaroza. Pa s6 Salmonella khong lam tan chay gelatin, khong
phan gidi uré, khong sinh indol. Phan Gmg methyl red, catalaza duong tinh (trur

Salmonella choleraesuis, Salmonella gallinarum, Salmonella pullorum c6 phan ung



methyl red am tinh). Phan rng oxidaza am tinh. Phan tng sinh H>S duong tinh (trir
Salmonella paratyphi A, Salmonella typhisuis, Salmonella choleraesuis).
1.6.4 Phan loai

Ltc dau, cac loai Salmonella dugce dat tén theo hoi chirng 1am sang ma chung
gay ra nhu Salmonella Typhi va cac Salmonella Paratyphi A, B, C. Salmonella con
duoc dat tén theo vat chu nhu Salmonella Typhimurium gay bénh & chuot. Vé sau
ngudi ta thdy rang mot loai Salmonella c6 thé gay ra mot s6 hoi chimg va c6 thé phan
lap duoc o nhiéu loai dong vat khac nhau. Vi thé, cac loai méi phat hién duoc dat tén
theo dia phuong noi no lan dau tién duoc phat hién. Vi du Salmonella Teheran,
Salmonella Congo, Salmonella London. Bang k¥ thuét sinh hoc phan tir, nhiing
nghién ctru su vé ciu traic DNA cho phép xép tit ca Salmonella vao mot loai duy
nhat. Tuy nhién dé xuét nay khong duoc chap nhan vi cach phan loai truyén théng da

duoc str dung qua quen va c6 y nghia thyc tién riéng (Lé Vin Phung, 2012).
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Salmonella gay Salmonella khéng
sot thwong han gay sot thwong han
v y v v
Thwong han Phé thwong han ‘ Viém da day Trigu chirng
ruét ngoai rudt
Tw han ché Nhi&m khun khu tra
) ] (kh6ng xam lan) S. Choleraesuis
S. Typhi & PEmEiEll £ S. Typhimurium S. Typhisuis
S. Paratyphi B dTar- S. Enteritidis S. Typhimurium
S. Paratyphi C + 1500 others S. Enteritidis
Nhiém khué‘n huyét S. Dublin
s(xTamhlizqnu)rium Nhiém khuan
- YP e S. Choleraesuis
S. Enteritidis 3. Typhisui
. . Typhisuis
S. Dublin S Tvphi .
S. Virchow - Typhimurium
: ; S. Enteritidis
S. Heidelberg S Dublin
S. Virchow
S. Heidelberg

S. Bovismorbificans

Hinh 1.1. So @6 phén loai Salmonella (Achtman va ctv, 2012)
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1.6.5 Hé gen cuia Salmonella spp.

Kich thudc hé gen ctia Salmonella rat khac nhau, dao dong tir 3,39 dén 5,59 Mb.
Sb gen trung binh ctia Salmonella 14 4.742 (dao dong tir 3.969 dén 9.898 gen). Khong
c6 mdi lién quan giira kich thudc hé gen va sb luong gen. Ngoai ra, Salmonella con
so hiru tir 1 dén 2 plasmid. Céc plasmid cta Salmonella c6 kich thudc rat khac nhau,
dao dong tir 2 dén 200 kb. Tuy nhién, hau hét Salmonella enterica khong c6 plasmid.
Vi dy, céc serovar nhu Salmonella Typhi, Salmonella Paratyphi, Salmonella Hadar,
Salmonella Infantis va cac serovar ddc khac thuong khong c6 plasmid. Nguoc lai,
cac Salmonella thuong xuyén giy bénh & nguodi va dong vat, vi du, Salmonella
Enteritidis, Salmonella Typhimurium, Salmonella Dublin, Salmonella Choleraesuis,
Salmonella Gallinarum va Salmonella Pullorum thuong s& hiru plasmid. Salmonella
enterica can khoang 3.499 gen va Salmonella bongori can khoang 3.368 gen dé dam

bao cho qué trinh sinh trudng binh thuong (Wassenaar va ctv, 2017).

Salmonella
enterica E
S. parafyphi B S. heidelberg

S. aazma S. schwarzengrund

b
S. typhimurium AR s = 41121
L

70

Salmonella 43 S. saint paul
bongori 95
S. an'z;nae 504 /?125 S. choleraesuis

7T S paratyphiC

S. javiana 50 - genome
: % 2811
111

S.l;yphj 3. virchow
\ ey 189
S. galinarum = & S. tennessee
\ 29 P 74 /
S. enre{ﬂfdfls -_;__,_/ », 127 S. hadar
3 18 'y
S, dg\bﬂn iy a3 S. kentucky
-
S. weltevreden S. newport

3. paratyphiA =~

Hinh 1.2. S6 hrgng cac gen chung va riéng & mot so loai Salmonella
(Jacobsen va ctv, 2011)
So sanh trinh tu protein & Salmonella enterica ngudi ta thiy ring chung c6 do

tuong dong tir 65% dén 99%. Salmonella c6 tinh 6n dinh cao trong hé gen thuong chi
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tap trung vao mot ) vung dac biét. Cé khoang 2.800 ho gen c6 mat & tat ca cac
Salmonella va tong s6 ho gen cua tat ca cac serovar la khoang 10.000. Salmonella c6
) luong 16n cac gen c6 tinh 6n dinh cao, bén canh d6, sb luong cac gen thu duoc
trong qué trinh séng ciing rat phong phu, bao gém cac dao gy bénh Salmonella, cic
yéu t6 di truyén chuyén vi, thyc khudn thé va plasmid. Cac gen thu dugc thuong bién
d6i va khac nhau giita cac serovar (Jacobsen va ctv, 2011).Hé gen cua Salmonella rat
giéng v6i1 h€ gen cua E. coli nhung c6 thém mot sb luong 16n céac gen doc td. Mot sb
cac gen ddc nay tip trung thanh cac cum trong hé gen, con dugc goi 1a GI (1a mot
doan DNA kich thudc 16n, thu duoc nho hinh thirc chuyén ngang). Cac GI nam gan
cac gen tRNA, nguoi ta cho rang gen tRNA 13 nguyén nhan dé tich hop GI vao nhiém
sic thé cua Salmonella. Cac GI va SPI ¢6 vai tro tao ra doc to va tao ra kha nang xam
nhap cua vi khuan. Nhiéu SPI duoc tim théy nam bén canh mot gen ma hoéa cho
tRNA, ty 18 GC ciia chung ciing khéc so véi ty 18 GC ctia hé gen. Vi vay, hau hét cac
SPI 1a gen ngoai lai dugc chén vao hé gen cua Salmonella. Hién nay, da tim théy 23
SPI, tuy nhién, chitc ning ciia cac gen doc trén cac SPI chua duoc nghién ciru day
du. Ngoai SPI-1 va SPI-2 ¢ dugc thong tin ddy du, vai trd gdy bénh cta cac SPI khac
con it dugc biét dén (Elder va ctv, 2016).

Sy khac biét chinh trong hé gen ctia Salmonella xay ra chii yéu do su sip xép
lai cac gen lién quan dén ti to hop cuia cac operon rRNA khac nhau hodc cac yéu to
chén IS200. Mdi serovar tién hoa thong qua viéc tiép nhan cac yéu t di truyén bang
chuyén gen theo chiéu ngang hodc do sy thoai bién cac gen. Su da dang trong hé gen
cua Salmonella chu yéu 1a do céac SPI, plasmid va thyc khuan thé. Trong do, céac thuc
khuan thé tich hop vao hé gen 1a mot trong nhitng yéu td chinh tao ra sy da dang di
truyén trong bd gen ctia Salmonella (Thomson va ctv, 2004).

1.7 Co ché khang aminoglycoside ciia Salmonella spp.

C6 ba co ché khang aminoglycoside & vi khuan 1a: (1) 1am giam hap thy khang
sinh hodc giam tinh thAm mang té bao, (2) thay doi cac vi tri lién két ciia khang sinh
trén ribosome va lam bién dbi khang sinh, (3) & Salmonella, kha ning khang

aminoglycoside 14 do cac kénh bom nguogc thai khang sinh ra khoi té bao. Co ché nay
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khong dong vai tro quan trong trong khang aminoglycoside ¢ Salmonella nhung tao
diéu kién dé khang cac khang sinh khac. Chua thay bao céo nao vé bién d6i ribosome
12 nguyén nhan gy khang aminoglycoside & Salmonella. Loai vi khuan nay str dung
cac co ché nhu biéu hién cac enzyme dé bién d6i aminoglycoside qua trung gian
plasmid dé khang khang sinh nay. Cac enzyme nay duoc phan loai thanh ba nhém va
dugc dat tén dua trén cac phan Gmg ma chang thuce hién, gdm phosphotransferase
acetyltransferase, va nucleotidyltransferase (Abatcha va ctv, 2014).

Tuy thudc vao khu vire ma enzyme lam bién doi, nguoi ta phan aminoglycoside
acetyltransferase (AAC) thanh bon nhém enzyme, bao gom AAC (1), AAC (2'), AAC
(3) va AAC (6"). Cac gen ma hoa cac enzyme nay goi la aac. Nhirng gen nay da dugc
tim thdy & nhiéu serovar nhu Salmonella Agona, Salmonella Typhimurium,
Salmonella  Newport,  Salmonella  Copenhagen, Salmonella  Kentucky.
Aminoglycoside acetyltransferase c6 kha nang khang TOB, GN, va K.
Aminoglycoside phosphotransferase dugc chia thanh hai nhém tuy thude vao vi tri
dic hiéu ma ching tién hanh phosphoryl héa. Nhom APH (3”) va APH (6) c6 kha
ning khang STR. Hau hét cac gen ma hoa enzyme nay duoc dit tén 1a aph.
Nucleotidyl transferase c6 kha nang khang aminoglycoside, cac enzyme nay dugc
chia thanh nhiéu nhém dua trén vi tri bién d6i cac nhoém hydroxyl. Gen ma hoa cac
enzyme nay thuong dugc goi 1 aad, mot sé gen con duge goi 12 ant. Gen aadA con
duogc goi la ant (3 7), dugc tim thdy & Salmonella, c6 kha ning khang STR. Gen aadB,
con duoc goi la ant (2')-1a, c6 kha ndng khang TOB va GN (Mascaretti, 2003).

1.8 Co ché khang B-lactam ciia Salmonella spp.

O Salmonella, san sinh enzyme B-lactamase 1a co ché phd bién khang khang
sinh nhom B-lactam. Cac enzyme niy hoat dong bang cach thuy phan cic vong ciu
tric cua B-lactam, tao ra cac P axit amin khong c6 hoat tinh khang khuan. Ngudi ta
da tim ra hon 340 gen ma hdéa enzyme B-lactam thudc cdc nhém nhu blaTEM,
blaOXA, blaPER, blaPSE, blaSHV, blaCTX-M va blaCMY, trong d6 mdt s6 nhom
rat phd bién & Salmonella. Phin loai Ambler cta enzyme B-lactam 13 phuong phap

phan loai dugc stir dung rong rai nhat hién nay. Theo do, enzyme nay dugc phan chia
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thanh bén loai 1a A, B, C va D dua trén trinh tu cua cac axit amin caa ching. Trong
d6 loai A phd bién nhat & Salmonella, ching c6 kha niang khang penicillin,
cephalosproin va carbapenem (Mascaretti, 2003). C6 nhiéu ho gen khac nhau mé héa
cho cic enzyme nay, trong d6, ho TEM 1a pho bién nhat & Salmonella. Cac gen
blaTEM-1 va blaTEM-52 d3 dugc tim thdy trong nhiéu serovar gdm Salmonella
Enteritidis, Salmonella Dublin, Salmonella Haadrt, Salmonella Muenchen,
Salmonella Panama va Salmonella Typhimurium (Khan va Zarrilli, 2012). Enzyme
B-lactam loai C pho bién thir hai sau loai A, c¢6 kha ning khang cephalosporin nhur
cefoxitin va ceftiofur, enzyme nay dugc mi hoéa bai gen ampC nam trén nhiém sic
thé. Gen blaCMY-2 ¢6 lién quan dén khang ceftiofur, day la khang sinh thudc nhom
cephalosporin thé hé thir ba va twong tu voi CRO. Khang khang sinh nay va sy lay
lan cuia gen hlaCMY-2 1a mot van dé lo ngai trén toan thé gidi vi ceftraxone 1a mot
trong nhitng khang sinh lya chon dé diéu tri nhiém Salmonella & tré so sinh. Nhiéu
serovar nhu Salmonella Typhimurium, Sa/monella Agona va Salmonella Newport da
dugc bao céo 1a mang gen khang khang sinh nay (Alcaine va ctv, 2005).

Enzyme P-lactam loai B c¢6 kha niang khang tat ca cac khang sinh nhém p-
lactam, gen ma hoa enzyme ndy thuong nam trén nhiém sic thé, mot s6 gen nhu imp-
1 va vim-1 nam trén plasmid. Enzyme B-lactamase loai D c6 kha ning khang mot s6
khéng sinh nhém B-lactam nhu oxacillin, cloxacillin va methicillin. Gen blaOXA-1
dugc tim thay trong mot sd serovar. Tuy nhién, enzyme loai B va D déu khong phd
bién & Salmonella (Abatcha va ctv, 2014).

1.9 Co ché khang phenicol ctia Salmonella spp.

Chloramphenicol 1a chat &rc ché tong hop protein bang cach lién két véi trung
tam peptidyltransferase ctia don vi 50S ribosome (Mascaretti, 2003). C6 hai co ché
khang C & Salmonella gdbm: (1) do chloramphenicol acetyltransferase hodc gen cmlA
va (2) cac kénh bom thai C. Gen floR ma hoa kénh bom ngugc thai khang sinh rat
phd bién & Salmonella, trong khi gen cmlIA it phd bién hon. Gen floR c6 tinh di dong
cao, c6 mit & ca nhiém sic thé va plasmid, lién quan chat ché vdi kha nang da khang

khéang sinh ctia Salmonella (Abatcha va ctv, 2014).
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1.10 Co ché khang quinolone ciia Salmonella spp.

Quinolone hoat dong bing cach trc ché hoat dong cua topoisomerase 11, DNA
gyrase va topoisomerase IV, lién quan dén qua trinh tong hop DNA, phién mi va
phan chia té bao. Kha ning khang quinolone & Salmonella duoc phan thanh 2 co ché:
(1) dot bién cac gen gyrA, gyrB mi hoa DNA gyrase va gen parC mi hoa
topisomerase IV va (2) ting biéu hién cta kénh bom nguoc thai khang sinh AcrAB-
TolC. Sy két hop nhiéu dot bién sé tao ra kha niang khang quinolone hon 13 mét dot
bién don 1é (Abatcha va ctv, 2014). O mét s6 vi khudn nhu E. coli va Klebsiella, biéu
hién céac gen thudc ho gnr ciing lién quan dén khang quinolone. Plasmid chira gen gnr
c¢6 thé chuyén tir vi khuan khac vao Salmonella qua tiép hop. Tuy nhién, kha ning
khang quinolone b1 gen nay & Salmonella 1a it xay ra (Cheung va ctv, 2005).

1.11 Co ché khang tetracycline ctia Salmonella spp.

Co ché khang TE dugc chia lam 3 hinh thtic, bao gdom: (1) ting cuong bom
nguoc, (2) protein bao vé ribosome, (3) enzyme bat hoat. Cho dén nay, c6 t&i hon 40
gen khang TE di duoc tim thdy, trong d6 c6 38 gen tet, 3 gen otr va 1 gen tcr. Trong
s6 d6, c6 25 gen fet, 2 gen otr va 1 gen fer 13 ma hoa cho cac hé thong bom ngugc,
nguoc lai c6 10 gen tet, 1 gen ofr ma hda cho cac protein bao vé ribosome (Levy va
ctv, 1999). Pang ké 12 nhom gen tet(M), tet(U), tet(O/W) 12 nhimg gen duoc tim thiy
nhiéu & ca vi khuan Gram 4m va Gram duong (Levy va ctv, 2005). Chinh vi Iy do do,
viéc phat hién mot s6 gen lién quan dén khang TE ¢ cac chung Salmonella phan lap
tir thue pham co ¥ nghia rit quan trong. Co ché chinh dé khang TE & Salmonella 14
do h¢ thdng cac kénh bom ngugc thai khang sinh, kénh nay 1am giam noéng d6 TE &
trong té bao. C6 46 gen khang TE di dugc xac dinh (Nguyen va ctv, 2013). Hau hét
cac gen khang TE thudc nhom ma hoa kénh bom thai TE (28 gen). Tiép theo 14 cac
gen thudc nhém c¢6 chirc nang loai bé TE bam vao ribosome vi khuan, con goi 1a gen
bao vé ribosome. Chiém ty 1¢ it nhat 1a cac gen ma hda monooxygenase lam bién doi
khang sinh TE (2 gen). Cudi cung la cac dot bién gen 16S rRNA lam giam kha nang

bam cua TE v&i ribosome (Nguyen va ctv, 2013).
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1.12 Co ché khang sulfonamide/trimethoprim cia Salmonella spp.

Nhirng khang sinh ndy c6 hoat tinh kim khuan va co ché hoat dong 1a trc ché
canh tranh cic enzyme tham gia vao qué trinh tong hop axit tetrahydrofolic.
Sulfonamide trc ché dihyrdropteroate synthetase, trong khi TMP tic ché reductase
dihydrofolate (Mascaretti, 2003). Kha nang khang cua Salmonella véi sulfonamide
la do gen sul. Cac gen sull, sul2 va sul3 1a ba gen chinh da dugc xac dinh, trong do,
gen sull pho bién nhat, duoc tim thdy & da sd cac serovar nhu Salmonella Enteritidis,
Salmonella Hadar, Salmonella Heidelberg, Salmonella Orion, Salmonella Rissen,
Salmonella Agona, Salmonella Albany, Salmonella Derby, Salmonella Djugu va
Salmonella Typhimurium. Gen su/l nam trén cac yéu t6 di truyén chuyén vi, chang
han nhu integron nhém 1 hodc ndm trén plasmid, gen su/2 nam trén plasmid. Mot sd
gen khang khang sinh nhom nay da duoc tim thay 1a dhfr va dfi. Nhiing gen ndy c6
vi tri gan véi sull va sul3 trong mot integron, nam trén plasmid hodc nam trén cac GI
cua h¢ gen & Salmonella (Antunes va ctv, 2006).

1.13 Tinh hinh nghién ciru gen khang khang sinh cia Salmonella spp.

O nghién ctru ctia Thong va Modarressi (2011) c6 88 méiu duong tinh voi
Salmonella va da phat hién duogc 10 trong s6 17 gen khang khang sinh bang phan tng
PCR gém cac gen sau: blaTEM, strA, strB, aadA, sull, sulll, tetA, tetB, floR va cmiA.
Adesiji va ctv (2014) nhan thiy ca 20 ching khang TE déu mang gen fetA chiém
100%, cac gen terB, tetC va tetG 1an luot 12 30%, 35% va 50%. Trong 18 chiing khéang
SXT phat hién thiy cac gen sull, sul2 va sul3 voi ty 18 1an luot 1a 18 (100%), 14
(77,8%) va 4 (22,2%). C6 6 chung khang v6i C nhung lai ¢6 téi 10 trong s6 14 ching
da khang duong tinh v&i gen floR va car2, trong khi duong tinh véi gen caf3 1a 2
chung (30%). Trong 14 ching da khang dugc kiém tra c6 8 ching (61%) mang gen
cmlA va 9 chung (69%) mang gen cm/B. Thai va Yamaguchi (2012), cling da tim
théy 14/17 gen khang khang sinh (blaTEM, blaOXA-1, blaPSE1, aadAl, sull, tetA,
tefB, tetG, cmilAl, floR, dfrAl, dfrAl12, aac(3)-IV va aphAl-1AB). O hau hét cac
truong hop, cac gen khang xuat hién trong cac kiéu hinh khang twong tng. Tuy nhién,

kha niang khang thap v6i nhom fluoroquinolone (NOR, CIP) va cephalosporins thé
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hé 3. Gen pmrB va pmrA ma hdéa mot hé théng hai thanh phﬁn véi mot bo cam bién
histidine kinase (pmrB) va bo diéu tiét twong ung cta né (pmrA), mot khi dugc
phosphoryl héa, kich hoat su biéu hién gen pmr (Gunn va ctv, 1998). Theo Roland
va ctv (1993) hai gen pmrA va pmrB cho thiy né tao thanh mot hé théng diéu hoa
hai thanh phan chiju trach nhiém cho sy khang colistin & Salmonella. Piéu d6 giai
thich tai sao cac chung Salmonella c6 su hi¢n dién cua gen prmA nhung lai khong
biéu hién kiéu hinh khang véi colistin.

Hién nay, cac khang sinh nhém B-lactam la nhitng khang sinh dugc str dung
nhiéu nhat trong nhan y va thii y. Cac khang sinh B-lactam va quinolone thuéc nhém
cac khang sinh ti quan trong dung cho ngudi (WHO, 2017). Nghién ctru ctia Lé Vian
Du va ctv (2017) dugc thyc hién trén cac chung Salmonella dé kiém tra sy hién dién
mot sd gen khang nhom P-lactam (blaTEM, blaSHV va blaOXA) va mot sd gen
khang quinolone nam trén plasmid-PMQR (gnrA, gnrB va gnrS). Trong sd cac gen
bla kiém tra m3 hoa cac p-lactamase TEM, SHV va OXA chi c6 gen blaTEM duoc
phat hién. Twong tu, trong s6 cac PMQR gen chi ¢6 gnrS dugc phat hién. Két qua
cho thy ti 1& Salmonella mang gen khang kha cao. C6 87,18% vi khuan c6 mang gen
khéng va 53,85% c6 ca hai nhém gen blaTEM va gnrS. Céc Salmonella mang gen
khang duoc phan lap tir cac mAu thit c6 ngudn gde rii rc tai cac tinh Pong Nai, Long
An, Tién Giang va thanh phé H6 Chi Minh.

Tac gia Hoang Hoai Phuong va ctv (2008) da phat hién 7 gen khang trén 11
chung Salmonella spp. da khang c6 ty 1€ cao cua blaTEM (90,9%), sul2 (72,7%),
tetA, tetB, va sull cung la 63,6%, gen dugc phat hién it hon 1a c/lmA (45,5%) va
blaSHV (18,2%). Nguyén Thi Hoai Thu va ctv (2017) cho thiy hai ching Salmonella
S181 va S361 c6 kiéu hinh nhay v6i GN, chiing S181 nhay véi SXT nhung lai tim
thiy gen khang, diéu nay co thé giai thich dua theo Alberts va ctv (2004) cho rang co
kha ning gen nay khong duoc biéu hién vao thoi diém phén tich va canh béo trong
tuong lai gin cac ching nay c6 tiém nang khang lai cac khang sinh d6 (Biffi va ctv,
2014). Ciing chinh tac gia nay con cho biét mutrc d6 biéu hién cua cac gen aadA, avrA,

gvrB, prmA, sul2 & 3 mau Salmonella khao sat 1a ngang nhau, khong c6 sy khac biét

17



giita cac mau. Sy biéu hién cia 5 gen ké trén déu chiém ty 1é cao trén 65%. Trong do,
su biéu hién manh nhat 13 gen khang STR (avrA), trung binh khoang 80,50%,
fluoroquinolones (gyrB) 1a 80,45%, sulfonamides (su/2) 1a 79,39%. Ba chung
Salmonella phan 13p tir thit heo twoi ban 16 & Ha Noi c6 ty 1¢ khang cao v&i nhiéu loai
khang sinh va kiém tra thay c6 biéu hién cua ca 7 gen dai dién cho 7 kiéu hinh khang,
dé 1a STR (avrA), GN (aadA), B-lactam (blaTEM/TEM), TE (tetA),...
1.14 Yéu t6 di truyén di dong
1.14.1 Plasmid

Plasmid 12 cac phan tir DNA mach déi, dang vong, nim ngoai DNA nhiém sic
thé ctia vi khuan. Chung c6 thé tu nhan 1én doc lap voi té bao chu do ¢o vi tri khoi
dau sao chép ori. Cac plasmid thuong co kich thudce tir vai dén vai traim kbp (Leplae
va ctv, 2004; Frost va ctv, 2005). Trong 1 té bao vi khuan c6 thé co tir 1 dén nhiéu
loai plasmid khac nhau va mdi loai c6 thé c6 nhiéu ban sao trong té bao. Nhin chung,
cac plasmid dong vai trd quan trong dén viée phat tan cta cac gen khang khang sinh
do ching mang va trén plasmid c6 chia gen tra gitip cho plasmid c6 thé di chuyén tir

vi khuan nay sang vi khuan khéc trong ciing 1 loai hodc khéc loai v6i nhau.

b "
blaTEM-1B

Hinh 1.3. S6 lrgng cac gen khang khang sinh trén plasmid cia Salmonella

Typhimurium (Kudirkiene va ctv, 2018)
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Tuy nhién, ngdy nay cac plasmid dugc xem 14 nhan t6 quan trong gdy nén hién
tuong da khang & vi khudn do ching mang cic gen ma hoa cho viéc khang lai nhiéu
loai khang sinh nhu B-lactam, macrolide, aminoglycoside, tetracycline, phenicol va
SXT (Nikaido, 2009). Cac plasmid mach vong thuong duoc tim hiéu nhiéu hon cac
plasmid mach hé. Tuy nhién, ngay nay, cic plasmid mach ho bit ddu dugc nghién
ctru dic tinh chuyén siu do chung cho c6 kha ning chuyén ché cac kiéu hinh tich cuc
cho vit chi. Ciing giéng nhu plasmid mach vong, plasmid mach hé ciing c6 kha ning
tiép hop (Chaconas va ctv, 2010). Mot sb plasmid khang khang sinh khong thé ciing
ton tai trong té bao vat chi. Thuc té nay cho thiy ching ciing dugc chia thanh cac
nhom khong tuong hop (Couturier va ctv, 1988). Céac nha khoa hoc da chia chiing
thanh bén nhom chinh duya trén ciu traic DNA: nhém IncF (bao gdm IncC, IncD, IncF,
Inc], DNA IncS), nhém Incl (bao gdm IncB, Incl, DNA IncK), nhom IncP (bao gdm
IncM, IncP, IncU, DNA IncW) va DNA Ti. Thém vao do, cac plasmid ngoai vi¢c
chtra cac gen khang khang sinh muc tiéu con chua cac yéu t6 khang khang sinh qua
trung gian plasmid khac nhu khang quinolone (QnrA va OnrB) va aminoglycoside
(rmfB) (Endimiani va Hujer, 2008).

1.14.2 Integron

Stokes va Hall (1989) 1an dau tién dd phat hién va mo ta cac yéu té di truyén di
dong, dugc goi 1a integron c6 kha nang thu nhan gen & nhiéu loai vi khuan. Integron
c¢6 kha niang nhan biét, bat giit 1 hay nhiéu viing gen cassette thuong 1a chira cac gen
ma hoa khang khang sinh (Cambray va ctv, 2010). Do integron c6 kha ning thu giir
1 hay nhiéu gen cassette, cac vi khuan mang integron thuong c6 hién tugng da khang
(Collis va Hall, 1995). Integron thudng hién dién phd bién & vi khuan Gram am, dic
biét 1a & céc loai vi khuan thudc ho Enterobacteriaceae (White va ctv, 2001). Chu
tric chung ctia cac integron bao gdbm 1 viing chirc ning bao ton 5°CS: mang cac thanh
phan can thiét cho hé thong hoat dong va 1 viing bién d6i chira nhiéu gen cassette ma
hoéa tinh khang khang sinh. Ving chirc ning cua integron gom c¢6 3 vi tri quan trong:
vi tri mang gen tong hop enzyme tyrosine recombinase (Intl gen) c6 chiic ning xtc

tac qua trinh cat va dinh hudng sy gan vao integron cua cac gen cassette (Stokes va
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Hall, 1989), diém gin vao cla gen cassette & 1 vi tri chuyén biét duoc goi 1a atfl
(Collis va ctv, 1993) va 1 promotor (Pc). Integron ban than chung khong thé di chuyén
nhung chiing thudng gin voi cac yéu to di truyén di dong khac nhu cac gen nhay hoic
céc plasmid tiép hop, nho d6 ma ching co6 thé phat tan gen khang trong cing 1 loai
va gitra cac loai véi nhau (Davies va Davies, 2010).

Hién nay, cac nha khoa hoc da phat hi¢n c6 khoang 10 nhom integron (Correia
va ctv, 2003), trong d6 integron nhém 1 va nhom 2 xuét hién pho bién nhét & cac vi
khuan c6 kiéu hinh da khang va thudng dugc quan tim nhét do kha ning bat giit va
phat tan cac gen khang cta chung trong cting loai hay khac loai vi khuan véi nhau
(White va ctv, 2001). Bén canh do, tir trudc dén nay trén thé giéi da c6 nhiéu nghién
ctru vé sy hién dién cia integron nhung chil yéu 13 & vi khuan gy bénh trén nguoi,
gia stc, gia cdm hodc trong moi trudng (Yang va ctv, 2010) con trén dong vat thity
san va thyc pham thi con han ché. Qua nhiéu két qua trén cho thay, tin s6 xuat hién
clia cac integron & mot loai vi khuan trén cac dbi trong khac nhau thi khac nhau va
su hién dién cua integron thi ciing khong giéng nhau & cac loai vi khuan (Quach Vin
Cao Thi va ctv, 2015). Da $6 integron dugc chia lam 2 loai: loai lién két véi cac yéu
t6 di truyén di dong nhu gen nhay hoic cac plasmid tiép hop, goi 1a integron di dong
va loai ndm trén nhiém sic thé, goi 14 integron nhiém séc thé. Integron nhidm sic thé
thudng khong lién quan dén kiéu hinh khang cua vi khuan (Cambray va ctv, 2010).
Integron di dong dugc chia thanh nhiéu nhom khac nhau dya trén trinh tu axit amin
clia cac gen integrase twong Ung, cac gen nay thuong trong dong tir 45-58% (Rowe-
Magmus va Mzael, 2002). Cho dén nay, cdc nha khoa hoc trén thé gi6i di phat hién
duoc it nhat 5 nhom integron di dong, trong s6 do thi integron nhom 1 va nhém 2 1a
nhing integron hién dién pho bién & cac vi khuan cé kiéu hinh da khang va ching
thu hut sy quan tam ctia cac nha khoa hoc do c6 kha nang phat tan cac gen khang c6
thé xay ra trong cung 1 loai va giita cac loai véi nhau (White va ctv, 2001).
1.14.2.1 Integron nhom 1

Céu trac chung cta cac integron nhém 1 gém ving 5°-CS va 3°-CS bi chia cit

bdi viing bién d6i chira 1 hodc nhiéu gen cassette (Rodriguez va ctv, 2006). Ving 5°-
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CS la ving chirc ning chira gen integrase (intl1), diém tiép hop (attI1) va 1 promoter
(Pc) cho phép gen cassette gan vao att/l1 & 1 hudng thich hop. Ving 3°-CS cia cic
integron nhém 1 bao gdm gen gacEAl mi hoa tinh khang dbi véi cac hop chat
ammonia bac 4 va gen su/l ma hoa gen khang nhom sulfonamide va 2 khung doc mé:
orf5 va orf6 (Partridge va ctv, 2009). C4c integron nhém 1 thuong hién dién phd bién
& vi khuan da khang va dugc phat hién & nhiéu loai vi khudn Gram 4m nhu
Acinetobacter, Aeromonas, Alcaligenes, Burkholderia, Campylobacter, Citrobacter,
Enterobacter, Escherichia, Klebsiella, Pseudomonas, Salmonella, Serratia, Shigella
va Vibrio (Fluit va Schmitz, 2004). Cong bd ctia Kang va ctv (2005) cho thiy, su hién
dién cua integron nhém 1 & cac Salmonella tir dong vat thi nhiéu hon tir ngudi. Nhin
chung, integron nhém 1 thi hién dién pho bién nhat & cac vi khuan da khang (White
va ctv, 2001; Cambray va ctv, 2010). Ngoai ra, sy hién dién ciia chung cé thé gop
phan déng ké vao viéc chuyén gen ngang clia cic gen khang giita cac loai vi khuan
tir cac ngudn hodc cac vung dia 1y khac nhau.
1.14.2.2 Integron nhom 2

Integron nhom 2 thuong lién két vé6i tranposon Tn7 (Collis va Hall, 1995).
Integron nhom 2 khéng chira gen su/l nhung né chira cac gen c6 vai trd thiic dy su
chuyén vi ctia Tn7 (Recchia va Hall, 1995). Theo Hansson va ctv (2002) thi gen
integrase ctia integron nhom 2 (Intl2) c6 ty 1& twong dong voi gen integrase cua
integron nhom 1 1a 46%. Integron 2 thudng xuat hién ¢ cac vi khuan thudc ho
Enterobacteriaceae, dac biét 1a E. coli (White va ctv, 2001; Machado va ctv, 2006).
Integron nhoém 2 thuong chira cac gen ereA (khang véi erythromycin); carB2 (khang
C), aadB (khang GN, TOB va K), dfr (khang TMP), sat (khang streptothrycin) va
estX (ma hoa cho esterase gia dinh) (Partridge va ctv, 2009).
1.14.2.3 Integron nhém 3,4 va 5

Ngoai integron nhém 1 va 2 thi nhém 3, 4 va 5 ciing dugc phat hién & vi khuan.
Tuy nhién, chi 1 sb it cic nghién ctru vé integron nhém nay duoc bao cio. Integron

nhém 3 1an dau tién duoc phat hién boi Arakawa va ctv (1995) tir cac ching Serratia
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marcescens khang carbapenem. Trong khi, integron nhém 4 va 5 da duoc bao céo tur
1 s loai Vibrio khang v&1 TMP (Hochhut va ctv, 2001; Cambray va ctv, 2010).
1.14.3 Gen cassette

Gen cassette 1a nhiing yéu té di truyén di dong nho nhét va khong c6 kha ning
sao chép, thuong chi chira 1 gen don va 1 diém tai to hop (attC) hay con goi 1a 59-be
(Labbate va ctv, 2009). Hau hét cic gen cassette khong c6 promoter nén hoat dong
cua chung phu thudc vao promoter cua integron ma chiing chén vao (Cambray va ctv,
2010). Do d6, n6 khong thé tu nhan déi ¢ trang thai ty do. Nhiéu gen cassette c6 thé
chen vao cung 1 integron nén gay ra hién tugng da khang (Partridge va ctv, 2009).

Tong hop béo cdo tir cac nha khoa hoc thi ¢6 hon 130 gen cassette khac nhau
da dugc xéac dinh (Fluit va Schmitz, 2004; Partridge va ctv, 2009). Trong do, c6 hon
80 gen cassette khac nhau tir integron nhom 1 da dugc phat hién va ching thuong ma
héa cho su khang véi cac khang sinh nhu aminoglycoside, chloramphenicol,
trimethoprim, streptothricin, rifampin, erythromycin, fosfomycin, lincomycin, cac
hop chat amino bac 4 va cac khang sinh thuéc nhém p—lactam (Rowe-Magmus va

Mazel, 2002; Fluit va Schmitz, 2004).
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CHUONG 2
PHUONG PHAP NGHIEN CUU

Thu thap ciac nhém
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gen khang khang sinh) L ciac integron nhém I, 11 va III cia |
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ﬂ \ __________ /
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.. ¢~ Phan tich moi twong quan giira N
Giai trinh ty gen <——=>| kitu hinh da khing véi sy hi¢n

(WGS) dién cia cic yéu tb di truyén di
'\ dong cua Salmonella spp. //

Hinh 2.1. Tém tit so' d0 nghién ciru

2.1 Vit liéu

2.1.1 Nguyén li€éu

Céc chung Salmonella spp. dugc phan 1ap tir bén nhom thue pham va san pham

ché bién nhu: thit, trung, thuy san, rau ci qua (Phu luc Al).

2.1.2 Mdi truwdng nudi cay, hoa chit, thuoc thir dung phan lap Salmonella spp.

Tat ca cac moi trudong nudi cay, hoa chat, thude thir duge sir dung dé phan 1ap

va dinh danh Salmonella spp. theo quy trinh ISO 6579-1:2017 déu dugc vo tring va
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diéu chinh pH truéc khi dung. Thanh phan va s6 luong cac loai moi truong nudi cdy,
hoéa chat, thudc thir dugce trinh bay trong phu luc A2.
2.1.3 Moi trwomg dung khao sat tinh nhay véi khang sinh cta Salmonella spp.

Moi truong canh thang BHI (Merck, Dtic); thach Mueller Hinton (Oxoid, Anh).
Thanh phan duoc trinh bay trong phu luc A3. Khoanh gidy khang sinh st dung xac
dinh tinh nhay d6i v6i khang sinh cua Salmonella spp. duoc cung cip boi hing
Bioanalyse, Thd Nhi Ky. Céc khang sinh dugc lya chon theo hudng dan cua CLSI
2018. Danh sach khoanh gidy khang sinh dugc trinh bay trong Bang 2.1.

Bang 2.1. Danh sach khoanh gidy khang sinh

STT Nhom khang sinh Tén khang sinh Ham lugng (ug)
Amoxicillin/
: Penicilin Clavunic acid (AMC) 20710
o  P-lactam Ampicillin (AMP) 10
3 Cephalosporin Ceftazidime (CAZ) 30
4 Phenicol Chloramphenicol (C) 30
5 Nalidixic acid (NA) 30
6 Quinolon Ciprofloxacin (CIP) 5
7 Ofloxacin (OFX) 5
. : Gentamycin (GM) 10
A 1 d
rinoglycoside Streptomycin (STR) 10
10 Tetracycline Tetracycline (TE) 30
. Sulfamethoxazole/
11 Sulfonamide Trimethoprim (SXT) 1,25/23,75

2.1.4 Hoéa chat sinh hoc phan tir

Hoéa chat dung dé ly trich va tinh sach DNA vi khuan: Tris (hydroxymethyl)
aminomethane hydrochloride (Tris—HCI, Biorad, Phap), ethylenediaminetetraacetic
acid (EDTA, Sigma, My), sodium dodecyl sulfate (SDS, Merck, bDic),
isoamylalcohol (Merck, Ptic), ethanol (Merck, Puc), chloroform (Merck, Puc), cetyl
trimethyl ammonium bromide (CTAB, Biorad, Phap), proteinase K (Fermentas, M¥),
dung dich dém PBS, TE (Sigma-Aldrich, Singapore), b kit AccuRive pDNA Prep
Kit (KT Biotech); bo kit Genomic DNA Purification Kit (Norgen Biotek, Canada).

Hoa chat dung dé trich DNA plasmid vi khuan: b kit trich plasmid vi khuan:
PrimePrep Plasmid DNA Isolation Kit (GeNet Bio, Han Qudc).
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Hoa chat dung dé thuc hién phan tng PCR: Master Mix PCR (iProof HF Master
Mix, Bio-rad, Phdp), Taq DNApolymerase (iProof™ High-Fidelity DNA
Polymerase, Bio-rad, Phap).

Hoa chat dién di san phim PCR: agarose (Bio-rad, Phap), Tris-borateacetate-
EDTA (5X TBE Buffer: Tris base (0,445 M), boric acid (0,445 M) va EDTA (12,5
mM) (Sigma-Aldrich, Singapore), loading dye/loading buffer (Bio-rad, Phap),
SafeView (Merck, Duc), cac thang chudan DNA gdm 100 bp, 100 bp plus, 1 kbp
(Fermentas, My) dung dé xac dinh kich thudc cac san pham PCR.

Trinh tu céc cap mdi dung dé xac dinh cac integron nhém 1, 2 va 3; cac vung
gen cassette, cadc plasmid; cadc gen khang khang sinh dugc tham khao tir cac nghién
ctru di cong bd va tong hop, cung cip boi Sigma-Aldrich, Singapore.

2.1.5 Chiing chuan vi sinh vit dung lam kiém soat

Escherichia coli ATCC 25922; Salmonella enterica subsp. enterica serovar
Typhimurium ATCC 14028; Salmonella enterica subsp. enterica serovar Paratyphi
ATCC 13428; Salmonella enterica sups. serovar Kentucky SA12/19 1600;
Salmonella enterica sups. serovar Kentucky SA11/19 3497; Salmonella enterica
sups. serovar Kentucky SA07/20 1066; Salmonella enterica sups. serovar Kentucky
SA07/20 1067; Hon hop dich DNA chuan (blaCTX-M-1, blaCTX-M-2, blaCTX-M-
8/25, blaCTXM-9, blaTEM va blaSHV) dugc cung cdp boi Vién Y té Cong cong
thanh phd HO Chi Minh.
2.1.6 Thiét bi

Céc thiét bi duoc sir dung trong ludn an nay: Ti 4m (Memmert, Ptic); T an
toan sinh hoc (Esco, Singapore); Tu sdy (Memmert, Dtrc); Noi hip (Hirayama, Nhat);
Can phan tich (Sartorious, Puc); May do pH (Mettler Toledo, Thuy Si); May loc
nude (Elga, Anh); May dong nhat mau (Seward, Anh); Kinh hién vi (Olympus, Nhat);
T am sau (Eppendorf, Buc); May Realtime PCR ABI (Thermo Scientific/My); May
PCR (Eppendorf/Dtic); May u lic nhiét (Eppendorf, Pirc); Hé thong chup anh Gel
(Syngene, Anh); May ly tam lanh (Hettich, PBuc); May dinh lugng DNA/RNA
(Eppendorf, buc); Bg dién di ngang (IBI/MY);...
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2.2 Phwong phap
2.2.1 Phwong phap xic dinh ¢& miu

Trong ludn 4n nay ching t6i tién hanh tinh toan ¢& mau cho timg ddi tuong va
chon ¢& mau nghién ctru 16n nhat 1am ¢& mau chung cho cac thi nghiém. Vi thé chiing
t6i 4p dung cong thirc udc tinh ¢& mau nhu sau:

I 0:X))

2
e

Trong d6: z 13 gia tri phan phdi twong tng voi do tin cdy 95% thi gia tri z 1a
1,96; p 1a ty 1€ % udc tinh cua thyc phém khong dat chi ti€u vi sinh cia mgt nghién
ctru trude do, p=0,4 (v6i ty 1é thuc pham khong dat chi tidu vi sinh 1a 43,75%) (Lé
Vian Du va Ho Thi Kim Hoa, 2017); e: muc chinh xdc mong mudn 12 0,05. C& mau
can thu thap phai 16n hon hoic bang 376 mau.
2.2.2 Phuong phap ldy va bio quian miu

Luong miu lay theo hudng dan chung vé 1y mau thuc pham phuc vu thanh tra,
kiém tra chat luong, vé sinh an toan thyc pham (thong tu 14/2011/TT-BYT). Mau
dugc thu thap ngiu nhién vao khoang thoi gian tir 08 dén 09 gio sang, mbi 1an lay
cung luc bén nhém (thit, thuy hai san, tring va rau cu qua) tai mot chg ban 1¢ & vi tri
trung tam trén dia ban thanh phd thanh phd HO Chi Minh da duogc xac dinh trude. Tén
cac mau dugc ma hoéa riéng, ghi nhan thong tin nhu ngudi thuc hién, s6 luong, thoi
gian va dia diém ldy mau. Tat ca cic mau chuyén dén phong thi nghiém trong vong
04 gio sau khi 1y va tién hanh phan tich ngay.

2.3 Phwong phap phéan lap Salmonella spp.

Céac miu thuc pham sau khi duoc phat hién Salmonella bang k¥ thuat PCR, tiép
tuc tién hanh phan lap thu nhan khuan lac theo ISO 6579-1:2017 dé thuc hién cac thi
nghiém tiép theo.

2.3.1 Chuén bi miu thir va huyén phi ban dau

Pong nhat 25g mau v6i 225mL BPW (Merck, Ptic) thu nhan dich tang sinh.
2.3.2 Tang sinh so by khong chon lgc

U huyén phti ban dau ¢ nhiét do tir 34°C dén 38°C trong (18+2) gio.
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2.3.3 Tang sinh chon lgc

Chuyén 0,1mL dich cdy ting sinh vao dng chira 10mL RSV (Merck, Puc). Tiép
tuc, ImL vao dng c¢6 chira 10mL MKTTn (Merck, Dtic). U canh thang RVS & 41,5°C
trong (24+3) gio va MKTTn ¢ 37°C trong (24+3) gio.

2.3.4 Phan lap

Tir dich cdy thu duoc trong canh thang RVS va MKTTn, ciy mot vong 10pul 1én
bé mit dia thach XLD (Merck, Duc) va dia thach chon lgc thir hai BPLS (Merck,
Pric). Lat up cac dia i 6 37°C trong (24+3) gid. Cac khuan lac Salmonella spp. dién
hinh phét trién trén thach XLD c6 tAim mau den va vung ngoai ¢6 mau do nhat trong
sudt. Khuan lac dién hinh trén thach BPLS c¢6 mau hong trong dugc bao quanh viing
mau do co thé coi 1a Salmonella gia dinh.

2.3.5 Khiing dinh

Chon it nhat mot khudn lac dién hinh hodc nghi ngd dé ciy truyén va khang
dinh. Néu khuan lac nay am tinh thi chon nhiéu hon bdn khuan lac nghi ngo dé chéc
chan rang cac khuan lac nay da dugc cdy truyén trén hon hop cac méi truong phan
12p va moi trudong tang sinh chon loc khéac nhau. Céy ria cac khuan lac duoc chon trén
bé mat moi truong thach khong chon loc da duoc lam kho trude. U céc dia da céy o
nhiét d6 tir 34°C dén 38°C trong (24+3) gid. Tiép tuc cay cac khuan lac da duoc 1am
thuan sang cac moi truong sinh hoa va dién giai két qua theo phu luc A4 va AS.

Kiém tra cac chiing tw ngung két: Cho mot giot dung dich nudc mubi 1én lam
kinh thity tinh sach. Dung que cdy vong tron déu dung dich nude mudi voi khuan lac
can thir nghiém, dé thu duoc huyén phu duc va dong nhat. Lic nhe lam kinh tir 5 gidy
dén 60 gidy. Quan sat huyén phu trén nén mau den. Néu céc vi khuan két dinh thanh
hat trong huyén phu thi chiing ndy duoc xem 14 ty ngung két.

Kiém tra cac khang nguyén O va H: Kiém tra sy c6 mit ciia khang nguyén O
v6i khuan lac thuan da xac dinh khong c6 kha nang tu ngung két, tién hanh theo cach
kiém tra tw ngung két, sir dung mot giot huyét thanh khang nguyén O va H da gia
thay cho dung dich nuéc mubi. Néu xuét hién ngung két thi phan tng dugc xem Ia

duong tinh. Dién giai két qua khang huyét thanh theo phu luc A6.
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2.4 Phwong phap xac dinh serovar cua Salmonella spp.

Viéc phat hién sy c6 mat ciia khang nguyén O, khang nguyén H cua Salmonella
duogc thuc hién bang sy ngung két trén phién kinh véi huyét thanh thich hop tir cac
khuan lac thuan khiét va sau khi céac chung co thé tu ngung két d3 bi loai trir duoc
thuc hién theo ISO/TR 6579-3:2014.

Kiém tra khang nguyén O: Str dung mot khuan lac thuan khong tu ngung két,
hoa v&i mot giot huyét thanh khang nguyén O trén phién kinh. Lic nhe phién kinh tir
30 gidy dén 60 gidy. Néu xuat hién ngung két, thi phan ung dugc xem 1a duong tinh.
Tién hanh véi cac nhom OMA, OMB, OMC,... twong tu khang huyét thanh poly O.
Véi nhom cho phan tmg dwong tinh, tiép tuc vdi cac khang huyét thanh O don gia.

Kiém tra khang nguyén H: Cay khuan lac thuan khong tu ngung két vao thach
dinh dudng nira dic, 0 & 37°C trong 24 + 3 gid. Sir dung mot khuan lac thuan khong
tu ngung két, hoa véi mot giot huyét thanh khang nguyén H trén phién kinh. Lac nhe
phién kinh tir 30 gidy dén 60 gidy. Néu xuat hién ngung két, thi phan tmg dugc xem
12 duong tinh. Nhiéu chung Salmonella c6 2 pha khang nguyén H. Tuy nhién & vi
khuan Salmonella d nudi cdy thuong chi xuat hién 1 pha. Pha 2 duoc phat hién khi
trc ché su xuét hién cta pha 1 bang cach nhé 1 giot khang huyét thanh trc ché pha 1
vao dia thach Sven Gard. Cach tién hanh nhu sau:

Pha 1: Tién hanh véi khang huyét thanh da gia poly H, khang huyét thanh nhém
H (HMA, HMB, HMC), khang huyét thanh don gia H.

Pha 2: Chuan bi thach Sven Gard: Day 1a méi trudng ban sin trén thi truong,
pha theo huéng dan ciia nha san xuat. Trudc khi d6 thach nho 1 giot nho Anti Sven
Gard Serum véi muc dich e ché pha 1. Tuy theo pha 1 ma c6 loai Anti Sven Gard
Serum khac nhau (SG1, SG2, SG3, SG4, SG5, SG6).

Dung que cdy vo trang 14y mét it vi khuan di xac dinh duoc khang nguyén H
phal, chdm nhe 16n bé mit thach & vi tri gitra dia thach Sven gard, u ¢ 37°C trong 24
gio. Tién hanh phan ing ngung két trén phién kinh twong ty nhu pha 1. Quy trinh xac
dinh typ huyét thanh ching phan 14p Salmonella spp. bang cach ngung két voi cac
khang huyét thanh OMA va OMB da gia dugc trinh bay phu luc A7.
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Céc ching dugc xem 13 Salmonella duge giri dén Vién Y té Cong cong thanh
phd H6 Chi Minh dé khang dinh.

2.5 Khao sat tinh nhay véi khang sinh cua Salmonella spp.
2.5.1 Lua chon khang sinh thir nghiém

Thir nghiém xac dinh kha nang khang khang sinh cua cac chung Salmonella
spp. dugc thuc hién trén cac loai khang sinh thuong dugc stir dung trong chan nuoi va
nudéi trong thuy hai san cu thé: nhém B-Lactam: Penicilin (Ampicillin,
Amoxicillin/Clavunic  acid); Cephalosporin (Ceftazidime); Nhom Phenicol
(Chloramphenicol); Nhom Quinolon (Nalidixic acid, Ciprofloxacin, Ofloxacin);
Nhom  Aminoglycosid (Gentamycin, Streptomycin); Nhom  Tetracycline
(Tetracycline); Nhém Sulfonamide (sulfamethoxazole/trimethoprim).

2.5.2 Phwong phap xac dinh tinh nhay véi khang sinh cua Salmonella spp

Str dung phuong phap ctua Kirby-Bauer va ddnh gia kha nang nhay véi khang
sinh ctia Salmonella spp. dua vao tiéu chi danh gia duoc dé xuét tir Vién tiéu chuan
lam sang va xét nghiém (CLSI, 2018) (Phuy luc AS8).

Céc chung Salmonella dugc tang sinh trong moi truong BHI (Merck, buc) &
37°C trong 18-24 gio. Hon dich Salmonella sau 46 duge cay sang thach NA (Merck,
Pric) dd dugc chuan bi va t & 37°C trong 18-24 gid dé thu nhin khuén lac. Hoa tan
khuan lac thu duoc vao dung dich pha loding MRD (Merck, Purc) dé tién hanh do do
duc. Huyén phu Salmonella c6 d6 duc 0,5 McFarland duoc st dung dé ria 1én dia
thach bang tim bong, dé kho tu nhién va dit cac khoanh gidy khang sinh 1én bé mat
thach Mueller-Hinton, t & 37°C trong 16-18 gio. Po dudng kinh vong vo khuan va
danh gia kha nang nhay ctia Salmonella v&i timg loai khang sinh dya vao huéng dan
cua CLSI, 2018. Thtr nghiém danh gid kha ndng khang khang sinh dugc thuc hién tai
Phong Vi sinh, Trung tdm Dich vu Phan tich Thi nghi¢ém TP. HCM.

2.6 Ly trich DNA cua Salmonella spp.
Dung micropipet hat 0,5mL dich huyén phtt BPW (Merck, Puc) hoic que cay

tron 1dy mot vong khuan lac tir méi trudng thach dinh dudng Nutrient Agar (Merck,
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Dric) cho vao ong ly tim 1,5mL ¢6 chtra ImL nudce vo trang. Quy trinh ly trich, tinh
sach DNA theo huéng dan ctia b kit Genet Bio (Han Qudc).
2.7 Phwong phap phat hién Salmonella spp. bang ky thuiat PCR

Muc tiéu: xac dinh ty 1é mau duong tinh véi Salmonella spp. trén cac nhom
thue pham khao sat bang phan tng s-PCR1.

Xac dinh sy hién dién cta Salmonella spp. trong mau tham khio TCVN
4832:2012 béng cach str dung cap mdi invA. Trinh tu cap mdi va kich ¢& san phém
khuéch dai duoc trinh bay ¢ Bang 2.3.

2.8 Phwong phap nghién ctru dic diém phén tir lién quan dén sy da khang ciia
Salmonella
2.8.1 Khao sat su hién dién plasmid khong twong hgp cua cac chung Salmonella

Muc tiéu: Xac dinh sy hién dién 18 loai plasmid khong twong hop pho bién trén
cac chung Salmonella dya vao 5 phan ting multiplex-PCR va 3 simplex-PCR. Trinh
tw mdi duoc thiét ké dic hiéu cho céc replicon cua plasmid dya theo Carattoli va ctv
(2005) va kich c& san pham khuéch dai duoc trinh bay Bang 2.2.

Phan tmg m-PCR 1: Gom cac cap mdi HI1, HI2, I1

Phan trng m-PCR 2: Gom cac cap mdi X, L/M, N

Phan ng m-PCR 3: Gom cac cap mdi FIA, FIB, W

Phan trng m-PCR 4: GOm céc cap mdi Y, P, FIC

Phan trng m-PCR 5: Gom cac cap mdi A/C, T, FIIA

Phan tng s-PCR 2, 3, 4: GOm céc cap mdi F, K/B, B/O
2.8.2 Khao sat sy hién di€én ctia cac nhém integron va ving gen cassette

Muc tiéu: Dbi véi cac serovar Salmonella da khang phan 1ap tir thue pham xac
dinh sy hi¢én dién cac nhoém integron (Asgharpour va ctv, 2018) dua vao phan rng m-
PCR 6 va ving gen cassette (Kaushik va ctv, 2019) bang phan tng s-PCR 5, 6. Trinh
tu clia cac cap moi va kich ¢& san pham khuéch dai dugc trinh bay ¢ Bang 2.3.

Phan img m-PCR 6: GOm céc cap mdi Intl, Int2 va Int3

Phan tmg s-PCR 5, 6: GOm céc cip mdi 5'CS/3'CS va hep51/hep74
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Bang 2.2. Trinh tw cc cip mdi khio sat si hién dién plasmid

Muc tiéu Primer Trinh ty 5°-3° ch?btph)lro’c Ngudn
HI1 FW GGAGCGATGGATTACTTCAGTAC
parA-parB 471
HI1 RV TGCCGTTTCACCTCGTGAGTA
HI2 FW TTTCTCCTGAGTCACCTGTTAACAC
iterons 644 m-PCR 1
HI2 RV GGCTCACTACCGTTGTCATCCT
, I1 FW CGAAAGCCGGACGGCAGAA
RNAIi 139
I1 RV TCGTCGTTCCGCCAAGTTCGT
_ XFW AACCTTAGAGGCTATTTAAGTTGCTGAT 376
ori
v XRV TGAGAGTCAATTTTTATCTCATGTTTTAGC
L/M FW GGATGAAAACTATCAGCATCTGAAG
repA, B, C 785 m-PCR 2 Carattoli va
L/M RV CTGCAGGGGCGATTCTTTAGG ctv. 2005
A NFW GTCTAACGAGCTTACCGAAG 559 ’
re
P NRV GTTTCAACTCTGCCAAGTTC
" FIA FW CCATGCTGGTTCTAGAGAAGGTG 162
iterons
FIA RV GTATATCCTTACTGGCTTCCGCAG
FIB FW GGAGTTCTGACACACGATTTTCTG
repA 702 m-PCR 3
FIBRV CTCCCGTCGCTTCAGGGCATT
A WFW CCTAAGAACAACAAAGCCCCCG )
re
P W RV GGTGCGCGGCATAGAACCGT
repA YFW AATTCAAACAACACTGTGCAGCCTG 765 m-PCR 4
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YRV GCGAGAATGGACGATTACAAAACTTT
" PFW CTATGGCCCTGCAAACGCGCCAGAAA s34
iterons
PRV TCACGCGCCAGGGCGCAGCC
A2 FIC FW GTGAACTGGCAGATGAGGAAGG 62
re
P FIC RV TTCTCCTCGTCGCCAAACTAGAT
A A/CFW GAGAACCAAAGACAAAGACCTGGA 465
re
P A/C RV ACGACAAACCTGAATTGCCTCCTT
TFW TTGGCCTGTTTGTGCCTAAACCAT
repA 750 m-PCR 5
TRV CGTTGATTACACTTAGCTTTGGAC
A FIIA FW CTGTCGTAAGCTGATGGC 70
re
P FIIA RV CTCTGCCACAAACTTCAGC
_ Frepp FW TGATCGTTTAAGGAATTTTG
RNAi/repA 270 s-PCR 2
Frepp RW GAAGATCAGTCACACCATCC
‘ K/B FW GCGGTCCGGAAAGCCAGAAAAC
RNAI 160 s-PCR 3
K/BR R TCTTTCACGAGCCCGCCAAA
_ B/O FW GCGGTCCGGAAAGCCAGAAAAC
RNAI1 159 s-PCR 4

B/O RV

TCTGCGTTCCGCCAAGTTCGA
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2.8.3 Khao sat sy hién dién gen khang khang sinh cta Salmonella spp.

Muc tiéu: Phat hién sy luu hanh gen ma héa sinh ESBL thudc nhom blaTEM,
blaSHV (Quoc va ctv, 2015) va blaCTX (Ghazaei, 2018); cac gen tetA, tetB, tetC ma
hoa khang tetracyline (Guillaume va ctv, 2000); cac gen cmlA, cmiB va flo ma hoa
khang C (Chen va ctv, 2004); cac gen sull, sul2 ma hoa khang sulfamethoxazol (Chen
va ctv, 2004); cac gen strA, strB, aadA2 ma hoéa khang STR va gen aadB ma hoa
khang gentamycin (Doosti va ctv, 2016); cac gen gyrA, gyrB ma hoa khang NA
(Eaves va ctv, 2002) va gen parC, parE ma hoa khang CIP (Eaves va ctv, 2004).
Trinh ty cac cdp mdi va kich ¢& san pham khuéch dai trinh bay ¢ Bang 2.3.

Phan tmg m-PCR 7: Gom cac cap moi blaTEM, blaSHV va blaCTX

Phan g m-PCR 8: GOm céc cap mdi tetA, terB

Phan tmg m-PCR 9: Gom cac cap mdi cmlA, cmiIB va flo

Phan tmg m-PCR 10: GOm céc cip mdi sull, sul2

Phan tng m-PCR 11: GOm céc cap moi strA, strB

Phéan g m-PCR 12: Gom céc cip mdi aadA2, aadB

Phan ng m-PCR 13: Gom cac cip moi gyrA, gyrB

Phan g m-PCR 14: GOom cac cap mdi parC, parE

Phan g s-PCR 7: GOm céc cip moi tetC
2.8.4 Thanh phin va quy trinh nhiét ciia cac phan vng s-PCR

Thanh phan phan @ng cho cac s-PCR bao gdm: Master mix 2X; 2 UI Taq DNA
Polymerase; 0,5 pl mdi doan mdi (ndng d6 0,5 uM); 5 ul (50 ng) DNA khudén mau
va nudc cat khir ion vira d thé tich 25 pl.

Chu trinh nhiét cho phan tng s-PCR 1: 95°C/5 phut; 35 chu ky (95°C/60 giay;
54°C/45 giay va 72°C/60 giay); 72°C/10 phut.

Chu trinh nhiét cho phéan ung s-PCR 2-->4: 94°C/5 phut, 30 chu ky (94°C/60
gidy; 52°C/30 giay va 72°C/60 giay); 72°C/5 phut.

Chu trinh nhiét cho phan ung s-PCR 5: 94°C/05 phut; 35 chu ky (94°C/01 phut,
58°C/02 phut, 72°C/02 phut); 72°C/10 phut.
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Chu trinh nhiét cho phan tng s-PCR 6: 94°C/05 phut; 35 chu ky (94°C/01 phut,
55°C/01 phut, 72°C/05 phut); 72°C/10 phut.

Chu trinh nhiét cho phan tng s-PCR 7: 94°C/01 phut; 30 chu ky (94°C/01 phut,
58°C/01 phut, 72°C/02 phut); 72°C/10 phut.

2.8.5 Thanh phén va quy trinh nhiét ciia cac phan itng m-PCR

Thanh phan phan tng cho cac m-PCR bao gém: Master mix 2X; 2 UI Taq DNA
Polymerase; 0,5 pl mdi doan méi (ndng d6 0,5 uM); 5 ul (50 ng) DNA khudén mau
va nudc cat khir ion vira da thé tich 25 pl.

Chu trinh nhiét cho phan tng m-PCR 1-->5: 94°C/5 phut, 30 chu ky (94°C/60
gidy, 60°C/30 giay, 72°C/60 giay); 72°C/5pht.

Chu trinh nhi¢t cho phan trng m-PCR 6: 95°C/05 phut; 35 chu ky (95°C/01 phut,
54°C/01 phut, 72°C/02 phut); 72°C/10 phut.

Chu trinh nhiét cho phan ing m-PCR 7: 95°C/02 phut; 25 chu ky (95°C/30 giay,
60°C/90 giay, 72°C/90 giay); 68°C/10 phut.

Chu trinh nhiét cho phan ttng m-PCR 8: 94°C/01 pht; 30 chu ky (94°C/01 phut,
55°C/01 phut, 72°C/02 phut); 72°C/10 phut.

Chu trinh nhiét cho phan ung m-PCR 09-->10: 95°C/10 phut; 30 chu ky
(95°C/30 giay, 55°C/01 phut, 72°C/01 phut); 72°C/07 pht.

Chu trinh nhiét cho phan ung m-PCR 11-->12: 95°C/05 phut; 32 chu ky
[(94°C/01 phut, 61°C/01 phut (m-PCR 12); 64°C/01 phat (m-PCR 13), 72°C/01
phut)]; 72°C/05 phut.

Chu trinh nhiét cho phan utng m-PCR 13-->14: 95°C/10 phut; 32 chu ky
(95°C/01 phut, 52°C/01 phut, 72°C/30 gidy); 72°C/10 phut.

2.8.6 Pién di va doc két qua

San pham PCR duoc dién di trén gel agarose 1,5%, thoi gian 1a 35-40 phat &
100 V va 100 mA. Sau d6 chup hinh gel véi tia UV bang may chup anh gel Ingenius.
2.9 Giai trinh ty thé hé méi

Giai trinh ty thé hé méi 14 phuong phép do tryc tiép trinh ty axit nucleic ¢6 mat

trong mau, do d6 chi can dém s6 lugng ctia mot loai trinh ty ¢ mat trong mau. So6
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luong trinh tu tuyén tinh véi né)ng do trinh tu axit nucleic c6 mit trong mau. Hon
nita, giai trinh ty thé hé mai khong phu thudc vao thong tin cua trinh tu axit nucleic
c6 thé biéu hién trong miu nghién ctru, khong phu thudc vao cac gen cd mirc tuong
ddng cao (Wold va Myers, 2008).

Nguyén tic cta giai trinh tu thé hé méi ciing twong tuw nhu thé hé dau tién. Su
khac biét quan trong ciia giai trinh ty thé hé méi so v6i phwong phép cii 13 tién hanh
giai trinh tu dong thoi hang triéu manh DNA. Céc budc co ban trong giai trinh ty gen
thé hé méi bang phuong phap tong hop nhu sau:

Tao thu vién: DNA can gidi trinh tu dugc tach chiét va cit thanh cac manh nho
va gan céac adapter can thiét cho qué trinh giai trinh tu.

Tao cluster: mdi soi DNA duoc gifr lai trén bé mit thiét bi giai trinh ty béng
adapter da duoc gén trude d6. Mdi soi DNA sau khi duge khuéch dai sé tao thanh
mot cum DNA ¢ trinh tur giéng hét nhau dé st dung cho qua trinh giai trinh tu.

Giai trinh ty: ANTP ¢6 gan cac tin hiéu huynh quang twong ung véi 4 loai
nucleotide, tin hi€u huynh quang cua ting nulceotide dugc ghi lai trong qua trinh
tong hop theo nguyén tic bo sung trén soi DNA khuon.

Phan tich két qua: Két qua tir qua trinh giai trinh ty dugc phan tich tiy theo muc
dich sur dung.

Céc serovar Salmonella trong luan an nay lién quan dén co ché da khang dugc
thuc hién giai trinh tu toan bo hé gen tai Cong Ty TNHH Khoa Hoc KTEST dé phan
tich cac nhom gen khang va yéu t di truyén di dong.

2.10 Phuong phap xir 1y so6 liéu

Két qua nghién ctru duge xtr 1y thong ké bang phuong phap chi binh phuong va
phan tich bang phan mém Microsoft excel 2019, SPSS 20. Théng ké moé ta va duoc
thue hién thong qua tinh toan tan sd, ty 18 phan trim (d6i v6i cac s6 liéu dinh tinh nhu
ty 1& nhiém Salmonella spp., ty 1¢ khang khang sinh, ty 1¢ xuét hién cac kiéu gen ma

hoéa, plasmid, integron,...).
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Bang 2.3. Trinh tw cic cip mdi khéo sat si hién dién gen khang khang sinh

Muc tiéu Primer Trinh ty 5°-3’ ch?btph)““ Phan ung Nguon
InvAl TTGTTACGGCTATTTTGACCA
InvA InvA2  CTGACTGCTACCTTGGCTGATG 520 s-PCR1  TCVN 8342:2012
Int o | Intl F CAGTGGACATAAGCCTGTTC 64
ntegron ihom Intl R CCCGAGGCATAGACTGTA
. Int2 F TTATTGCTGGGATTAGGC Asgharpour va
Integron nhom 2. — "~ ACGGCTACCCTCTGTTATC 233 m-PCR 6 ctv, 2018
Intearon nhém 3 In3 F AGTGGGTGGCGAATGAGTG 600
& In3 R TGTTCTTGTATCGGCAGGTG
. 5'CS GGCATCCAAGCAGCAAG o
Cassette integron 1 3CS AAGCAGACTTGACCTGA Variable s-PCR 5 Kanshi v ot
heps1 GATGCCATCGCAAGTACGAG U 201; V)
Cassette integron 2 hepT4 CGGGATCCCGGACGGCATGCAC Variable* s-PCR 6
P GATTTGTA
GGTCGCCGCATACACTATTCTC
blaTEM e A T CCGCCTCCATCCAGTC 372 Quoc va ctv, 2015
ESBL piasiy _CCAGCAGGATCTGGTGGACTAC - L PCR 7 4 Vs
a CCGGGAAGCGCCTCAT
CCCATGGTTAAAAAACACTGC .
blaCTX CAGCGCTTTTGCCGTCTAAG 950 Ghazaei, 2018
A GGCCTCAATTTCCTGACG 37
¢ AAGCAGGATGTAGCCTGTGC L PCR S
Tetracvline +ofB GAGACGCAATCGAATTCGG 298 Guillaume va ctv,
acy € TTTAGTGGCTATTCTTCCTGCC 2000
o TCCTTGCATGCACCATTCC 635 PCR 7

AACCCGTTCCATGTGCTCG

36



Chloramphenicol

cmlA

CGCCACGGTGTTGTTGTTAT

GCGACCTGCGTAAATGTCAC

394

cmiB

ACTCGGCATGGACATGTACT

ACGGACTGCGGAATCCATAG

840

flo

CTGAGGGTGTCGTCATCTAC

GCTCCGACAATGCTGACTAT

673

m-PCR 9

Sulfamethoxazol

sull

TCACCGAGGACTCCTTCTTC

CAGTCCGCCTCAGCAATATC

331

sul2

CCTGTTTCGTCCGACACAGA

GAAGCGCAGCCGCAATTCAT

435

m-PCR 10

Chen va ctv, 2004

Streptomycin

StrA

CCAATCGCAGATAGAAGGC

CTTGGTGATAACGGCAATTC

608

strB

GGATCGTAGAACATATTGGC

ATCGTCAAGGGATTGAAACC

256

m-PCR 11

aadA?2

ATTTGCTGGTTACGGTGACC

CTTCAAGTATGACGGGCTGA

431

Gentamycin

aadB

CTAGCTGCGGCAGATGAGC

CTCAGCCGCCTCTGGGCA

219

m-PCR 12

Doosti va ctv,
2016

Nalidixic acid

CGTTGGTGACGTAATCGGTA

CCGTACCGTCATAGTTATCC

251

GCGCTGTCCGAACTGTACCT

TGATCAGCGTCGCCACTTCC

181

m-PCR 13

Eaves va ctv,
2002

Ciprofloxacin

CTATGCGATGTCAGAGCTGG

TAACAGCAGCTCGGCGTATT

270

TCTCTTCCGATGAAGTGCTG

ATACGGTATAGCGGCGGTAG

240

m-PCR 14

Eaves va ctv,
2004
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CHUONG 3
KET QUA VA THAO LUAN

3.1 Xéac dinh ty 1& nhiém Salmonella spp. d6i véi cac nhém thwe phim

Trong nghién ctru ndy ching t6i da tién hanh lay ngau nhién 1.520 mau (380
mAu/nhém) thudc 4 nhom (thit, tring, thity hai san, rau ¢ qua va cac san phim ché
bién tir chung) vao khoang thoi gian tir 08 dén 09 gid sang trong sudt 12 thang
(09/2019-09/2020) tai 38 chg ban 1¢ thudc 19 quan trung tam trén dia ban thanh phé
Ho6 Chi Minh dé phan lap va xac dinh ty 18 nhiém Salmonella spp. trong cac nhom
mau (Bang 3.1).

Bang 3.1. Pia diém thu thip miu

Noi ldy méu

STT Pia diém (Cho)
01 Quan 1 Tan Dinh; Thai Binh
02 Quan 2 An Khanh; PBo DPat
03 Quén 3 Vuon Chubi; Bui Phat
04 Quin 4 X6m Chiéu; Ton That Thuyét
05 Quan 5 Béu Sen; Phung Hung
06 Quan 6 Pht Lam; An Duong Vuong
07 Quan 7 Tan My; Tan Quy
08 Quan 8 Pham Thé Hién; Nhi Thién Puong
09 Quan 9 Phudc Long B; Hiép Phu
10 Quan 10 Nguyén Tri Phuong; Hoa Hung
11 Quan 11 Thiéc; Lanh Binh Thing
12 Quan 12 Hi¢p Thanh; Nga Tu Ga
13 Quaén Binh Tan An Lac; Kién Buc 2
14 Quén Binh Thanh Ba Chiéu; Thi Nghé
15 Quan Go Vap Go Vap; Xom Méi
16 Quéan Phu Nhuan Phu Nhuan; Cho Moéi
17 Quan Tan Binh Tan Binh; Hoang Hoa Tham
18 Quan Thu btrc Tha Buc; Linh Xuan
19 Quan Tan Phu Tan Huong; Hiép Tan
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Theo tiéu chudn cua FAO, Quy chudn k¥ thuit qudc gia di v6i 6 nhiém vi sinh
vat trong thyc pham ctua Bo Y té thi Salmonella spp. khong duge c6 mit trong cac
nhom san phim thit, trimg, thuy hai san, rau cu qua. Vi vy, chang t6i tién hanh xac
dinh mtrc d6 nhiém Salmonella spp. cho mdi loai san pham theo timg nhom va két
qua duoc thé hién & Bang 3.2.

Bang 3.2. T 1& nhiém Salmonella spp. d6i véi tirng nhém thwe phim

3 S6 mau nhiém/S6 miu lay Ty 1& nhiém (%)
Nhém mau

Twoi Chébién Tong Twoi Chébién Tong

Nhom thit va san
161/228  03/152  164/380 70,61 1,97 43,16

pham thit
Nhom trng va san
. 00/239  00/141  00/380 0 0 0
pham trirng
Nhom thuy hai san va
, _ 91/301 00/79 91/380 30,23 0 23,95
sdn pham thuy hai san
Nhom rau cu qua va
, 00/267  01/113  01/380 0 0,88 0,26
san pham rau cu qua
Tinh chung 256/1.520 16,84

Bing k¥ thuat s-PCR 1, chiing toi phat hién 256 mau dwong tinh véi Salmonella
spp., chiém ty 1& 16,84% (Bang 3.2). Trong 04 nhém mAu, nhém thit c¢6 ty 1& nhiém
cao nhat 13 43,16% (164/380), tiép theo 1a nhom thuy hai san vai ty 16 23,95%
(91/380) va cubi cung 1a nhom rau cu qua chiém ty 18 thap nhét voi 0,26% (01/380).
Ty 18 nhidm Salmonella spp. ctia hai nhom thit va thuy hai san 13 diéu dang lo ngai
cho stic khoe cong ddng vi nhom thit va thuy hai san 1 mot trong nhirng mat hang
thie pham nhu thiét yéu ctia ngudi tiéu dung hang ngay. Bén canh dé, theo quy dinh
clia co quan quan 1y thi vi khuan nay khong duoc phép c6 mit trong cac nhom thuc
pham va cac san pham ché bién tir chiing ma chung toi lwa chon nghién ctru trong
luan 4n nay. Vi vdy, viéc phat hién Salmonella spp. tir cac nhom mau thiét yéu nay
s& cung cap nhiéu din liéu khoa hoc cho co quan quan 1y vé an toan thyc pham xay

dung chinh sach va dinh hudng chién lugc 1au dai trong viéc kiém soat moi nguy,
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ngin chin, phong ngtra, giam thiéu cac vu ngd doc thuc phdm xay ra trén dia ban
thanh phd HO Chi Minh.

Trong s6 cac mau nhidm Salmonella spp. thudc nhém thit, ching t6i nhan thay
mau thit heo ¢6 ty 1& nhiém cao nhat (90,79%), tiép dén 1a miu thit ga (77,63%), miu
thit bo c6 ty 1& nhidm thip nhat (43,42%) duoc thé hién trong Bang 3.3. Ty 1& nhiém
Salmonella va ba ngudn phéan 1ap dugc tim thay mdi lién quan cé ¥ nghia thong ké
v6i nhau (p<0,05). Ngoai ra, két qua trong luan an nay cao hon nhiéu so véi cac két
qua nghién ctru khac nhu D6 Ngoc Thiy va ctv (2006) (47,1% thit ga, 27,3% thit heo
va 19% thit bd nhiém Salmonella). Nguyen va ctv (2016) cho biét ty 18 nhiém
Salmonella tir 409 mau thit duoc thu thap tir thang 10/2012 dén thang 3/2015 tir cac
10 mo, chg ban 1é & thanh phd H6 Chi Minh dé kiém tra. Ty 1& nhiém Salmonella
dugc phat hién & thit heo (69,7%), gia cam (65,3%), thit bo (58,3%), riéng két qua
nhiém Salmonella spp. ctia mau thit bo thudc nghién ctru nay cao hon két qua cua
ching t6i. Tu cac két qua trén co thé théy réng, ty 1€ nhiém Salmonella & céac loai thit
ban 1¢ 1a rat khac nhau, phu thudc vao khu vuc dia 1y thu thap mau.

Bang 3.3. Ty 1& nhiém Salmonella spp. d6i véi thit heo, bo, ga

. Tong Duwong tinh Am tinh
Mau - — —
somau Somau Tylé (%) Somau Tylé (%)
Thit heo 76 69 90,79 07 9,21
Thit bo 76 33 43,42 43 56,58
Thit ga 76 59 77,63 17 22,37
Tongsd 228 161 70,61 67 29,39

x2=43,7949; p < 0,00001

So v6i cac cong trinh ngoai nudc, ty 16 nhidém Salmonella spp. dbi voi nhom
mau thit ¢ ty 18 nhiém cao hon so v&i két qua duge cong bd & mot sé noi khac nhur:
tai tinh Son Pong, Trung Qudc trong nim 2009 va 2012, Lai va ctv (2014) khi xac
dinh méi quan hé di truyén va khang khang sinh ctia Salmonella spp. tir thyc pham
c6 ngudn gdc dong vat cho thiy 50 trong sd 692 miu thit heo dwong tinh véi

Salmonella spp. (7,23%). Tai Romania Mihaiu va ctv (2014) khi tién hanh thu thap
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650 mau thit ga va thit heo tir cac don vi san xuét va thi truong ban 1¢é trong cac khu
vuc khac nhau trong nam 2011 cho biét ¢ 22,92% mau dwong tinh v&i Salmonella
spp. trong 149 méu duoc phan lap. Tir thang 8/2012 dén thang 3/2013, Schoder va ctv
(2014) d3 thu thap 600 miu san pham dong vat nhap khau tai san bay qudc té Vienna,
Ao @é kiém tra sy 6 nhidm vi sinh vat. Két qua cho thdy c6 1,2% mau duong tinh véi
Salmonella spp. Ty 18 phat hién 11,85% Salmonella spp. tai 3 10 mé dai dién cua cac
tinh Chiang Mai va Lamphun, Théi Lan tir thang 5 dén thang 10/2013 dugc thé hién
trong két qua nghién ciru ctia Tadee va ctv (2014).

Theo chiing toi, su khac biét trong ty 1& nhiém nay c6 thé 1a do nhiéu nguyén
nhan. Mot trong nhitng nguyén nhan chinh 1a do viéc giét mo gia stc, gia cam dia
diém giét md thuong 1a khong vé sinh nhu san nha, dung cu giét md 1a dao, x0, chiu
thuong 14 khong duge vo trung, két hop voi ngudén nude 6 nhiém. Hon nita thit thanh
pham dugc van chuyén va bay ban tu do va bao quan khong hop vé sinh & cho trong
thoi gian dai, két hop v6i nguoi mua tiép xuc voi thit khi xem lam thit d& bj nhiém
khuan hon (Nguyén Thanh Viét, 2018). Ngoai ra, theo tac gia Folster va ctv (2015),
su khac biét trong ty 1& nhiém Salmonella spp. c6 thé 1a do loai vi khuan nay sdng
phd bién & moi trudng va dong mot vai trd quan trong trong viée 1ay nhiém giita cac
ngudn bénh. Hon nita, cac loai Salmonella spp. phan bd rat khac nhau tuy theo timg
quéc gia, khu vuc. Do d0, cac nguén thuc phém khac nhau c6 thé nhidm céc ching
Salmonella spp. voi ty 1¢ khac nhau.

Bang 3.4. Ty 1¢ nhiém Salmonella spp. d6i véi mau ca, tom, mue

- Tong Dwong tinh Am tinh
Mau . s — = X
sO mau Somau Tylé (%) Somau Tylé (%)
Ca 199 75 37,69 124 62,31
Tom 67 10 14,93 57 85,07
Muc 35 06 17,14 29 82,86
Tong sb 301 91 30,23 73 69,77

v2=28,6874; p < 0,00001
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Két qua khao sat tai Bang 3.4 cho thay ty 16 nhidm Salmonella spp. d6i v6i nhém
thuy hai san 13 30,23% (91/301). Gitta ngudn phan 1ap va ty 1& nhiém Salmonella co
lién quan y nghia vé mit thong ké (p<0,05). Két qua nay thap hon so voi nghién ctru
ctia Phan va ctv (2005), tir thang 3/2000 dén thang 9/2001, 110 mAu tom ban 1é tir sau
tinh Dong bang séng Ciru Long ¢ Viét Nam da dugc thu thap va phat hién 24,5%
mau nhiém Salmonella spp.

So sanh voi két qua khao sat cia nhom Van va ctv (2007a), kiém tra su hién
dién cua Salmonella spp. trong 180 mau thyc pham séng, trong d6 ¢6 nhém mau thity
hai san, phat hién 18% mAu giap sat hai minh vo nhiém Salmonella spp., thap hon
két qua ciia chiing t6i. O mot nghién ctru khac, Nguyen va ctv (2016) cho biét ty 18
nhiém Salmonella spp. cua 409 mau thuy hai san song duoc thu thip tir thang 10/2012
dén thang 3/2015 tir cac chg ca ban 1é¢ & thanh phé HO Chi Minh, ty 18 nhiém
Salmonella spp. dugc phat hién ¢ tom (49,1%) va ca nudc ngot nudi (36,6%).

C6 thé ndi nguyén nhan nhom thit va thiy hai san c6 ty 1& nhidm Salmonella
mot phan do viéc kiém soat nguon gdc xuat xi hang hoa, chat lugng thuc pham chua
dugc gidm sat va theo doi thuong xuyén. Mat khac, theo quan sat cua nhém nghién
clru, viéc bay ban cdc mat hang thit va thuy hai san tuoi song hién nay tai cic cho
truyén théng trén dia ban thanh phé HO Chi Minh chua that sy dam bao diéu kién vé
mat vé sinh. Hé th6ng céng nuodc thai tai cac chg con hé chua duge dong kin. Moéi
truong xung quanh céac sap chua thong thoang va am thap. Cac mit hang thuy hai san
chua dugc bay ban trén ké cao ma dat gén sat voi mat dat, diéu nay tao diéu kién Véy
nhiém vi sinh sinh vat tir khong khi vao hang héa 14 rat cao. D6i véi nhém mau rau
cli qua, ching t6i ghi nhan mét trudng hop duy nhit co6 nhiém Salmonella spp.
(0,26%).

Trong luan 4n ndy, ching to6i chua ghi nhan truong hop ndo cé nhiém
Salmonella spp. d6i v&i nhom trimg. Két qua nay so bo co thé danh gia ngoai viéc
giam sat, khép kin chat ch€ cac khau tir chon giéng, chuéng trai, lwa chon, ché bién
thire 3n thi don vi san xuét thuong xuyén cip nhat va thay d6i cong nghé so ché va

bao quan nén da nang cao chat lugng cua tring va san pham ché bién tr ching. Mat
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khac, dya vao cong nghé do twoi cua trimg dugc gitr 6n dinh nén hé enzyme lysozyme
it bi anh huong tir 46 kha ning xAm nhiém vi sinh vat vao bén trong trimg di duoc
han ché.

3.2 Pic diém khang khang sinh ciia cic chiing Salmonella spp.

Chung t6i di tién hanh x4c dinh dic diém khang khang sinh cta cac ching
Salmonella spp. phan 14p tir cic nhom thyc pham 1y tai cac cho ban 1é trén dja ban
thanh phd HO Chi Minh. Dé thyc hién muyc tiéu trén, chung t6i da st dung k¥ thuét &
muc 2.5.2. Hinh anh dai dién Salmonella spp. nhay v&i mot s6 khang sinh duoc thé
hién trong Phu luc B1.

3.2.1 Kha nang khang khang sinh cua cac chung Salmonella spp.

Véi 256 miu duong tinh Salmonella spp., chung t6i tién hanh phan lap va thu
nhan 150 chung Salmonella spp. Tiép dén thir nghiém kha nang nhay véi 11 loai
khang sinh, két qua dugc trinh bay trong Bang 3.5.

Bang 3.5. Murc d¢ khang khang sinh ctia Salmonella spp.

. Ty 1€ (%)
S0 lwgng khang sinh
Khang Trung gian Nhay
Chi 01 khang sinh 11,33% (17) 43,33% (65) 1,33% (02)
Tur 03-06 khang sinh 30,67% (46) 2,00% (03) 29,33% (44)
Tur 07-11 khang sinh 14,00% (21) 0% (00) 63,33% (95)

Qua két qua thu dugc cho thay kha ning khang chi mot loai khang sinh cua cac
chung Salmonella spp. phan lap duoc chiém 11,33%, co ty 1& cao nhat 1 khang tir 03
dén 06 loai khang sinh chiém 30,67% va tir 07 dén 11 loai khéng sinh chiém 14,00%.
Véi ty 1¢ khang duoc khao sat, cho thdy Salmonella phan lap tir thuc pham c6 xu
huéng khang nhiéu loai khang sinh ngay cang gia ting. Bén canh d6, ty 1& nhay véi
khang sinh ciing can bao dong. Theo két qua thu duoc, ty 18 nhay v6i 01 khang sinh
1a 1,33%, diéu nay cho thay kha ning nhay véi khang sinh cua Salmonella c6 ngudn
gdc tir thue pham trong pham vi ludn 4n nay 1 rat thip, viéc nay s& rat kho khin trong
viéc diéu tri khi vat nudi va ngudi mac phai Salmonella théng qua dudng thuc pham.

Nguoc lai, viéc diéu trj can phai phéi hop nhiéu loai khang sinh méi c6 thé dat hiéu
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qua, nhan dinh nay tir viéc phan tich ty 1& nhay tir 03 dén 06 khang sinh 1a 30,67%;
tir 07 dén 11 khang sinh 13 63,33%.
Béang 3.6. Mirc do khang khang sinh cta Salmonella spp. tir thit heo, ga, bo

Ty 1€ (%)
S6 lwong (Heo: 38; Ga: 36; Bo: 18)
khang sinh Khang Trung gian Nhay

Heo Ga Bo Heo Ga Bo Heo Ga Bo

21,05 2,78 5,56 50,00 30,56 44,44 O 5,56 0

Chi 01 khang sinh
08) (01) (o) (A9 (11) (08) (00) (02) (00)

31,58 55,56 16,67 O 5,56 0 2632 44,44 11,11

Twr 03-06 khang sinh
(12)  (20) (03) (00) (02) (00) (10) (16) (02)

5,26 13,89 5,56 0 0 0 71,05 50,00 83,33

Twr 07-11 khang sinh
(02) (05) (01) (00) (00) (VO) @71 18 (15

Fisher’s Exact test = 8,950; p = 0,039

Theo két qua thé hién & Bang 3.6. thi ty 1é khang chi mot loai khang sinh cia
cac chung Salmonella spp. phan lap tu thit heo, bo, ga theo thir tu lan luot 14 21,05%
(08/38), 2,78% (01/36) va 5,56% (01/18); tir 03 dén 06 loai khang sinh 31,58%
(12/38), 55,56% (20/36), 16,67% (03/18); tir 07 dén 11 loai khang sinh 5,26%
(02/38), 13,89% (05/36), 5,56% (01/18). Dbi véi ty 18 khang chi mot loai khang sinh
thi cac chung Salmonella spp. phan 1ap tur thit heo cao hon so vi cac chung tir thit
bo va ga (21,05%); ty 1é khang tir 03 dén 06 loai khang sinh va tir 07 dén 11 loai
khang sinh thi cac ching Salmonella spp. phan lap tir thit ga chiém ty 1¢ cao hon so
véi hai nhém mau con lai (55,56% va 13,89%). Céac ching Salmonella spp. tir thit bd
6 cung ty 18 1 5,56% (01/18) khang chi mot va tir 07 dén 11 loai khang sinh.

Khoéng c6 chiung Salmonella spp. phan 1ap tu thit heo va bo nhay voi chi mot
loai khang sinh, riéng thit ga 1a 5,56% (02/36). Tuy nhién, cac chung Salmonella spp.
thudc pham vi cua luédn an co6 ty 1€ nhay tir 07 dén 11 loai khéang sinh 1a kha cao, cao
nhat 1a cac ching Salmonella spp. tir thit bo cu thé: thit heo 71,05% (27/38), thit ga
50,00% (18/36), thit bo 83,33% (15/18). Bén canh do, Salmonella phan lap tir thit ga
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c6 ty 18 khang nhiéu loai khang sinh cao hon hai nhém mau con lai. Nguyén nhan c6
thé do anh hudng tir hau qua cta viéc st dung khang sinh trong chin nudi ga hién
nay mot cach tuy tién va chua duogc kiém soat chit ché boi co quan churc nang. Mat
khéc, nhan thtc vé tac hai khi lam dung khang sinh tir nguoi chan nudi chua dugce
phd bién thudng xuyén va dung ddn. Ngoai ra, tir dit liéu phan tich, luin 4n di tim
thdy mdi lién quan c6 y nghia vé& mit théng ké giita sb luong khang sinh ma
Salmonella khang so v6i ngudn phan 1ap (p<0,05).

Bang 3.7. Mirc d¢ khang khang sinh ctia Salmonella spp. tir ca, muc, tom

Ty 1€ (%)
S6 lwong (Ca: 43; Muc: 05; Tom: 10)
khang sinh Khang Trung gian Nhay

Cai Muc Tom Ca Myc Tom Ca Muc Tom

1395 0 10,00 44,19 0 30,00 2,33 0 0

Chi 01 khang sinh
(06) (00) (O1) (19 (00) (03) (O1) (00) (00)

18,60 40,00 10,00 16,28 40,00 10,00 30,23 40,00 10,00

Twr 03-06 khang sinh
(08) (02) (01) (00) (00) (O1) (13) (02) (01)

30,23 0 0 0 0 0 53,49 60,00 90,00

Twr 07-11 khang sinh
(13)  (00) (00) (00) (00) (00) (23) (03) (09)

Fisher’s Exact test = 4,934; p = 0,136

Muc dg khang cua cac chung Salmonella spp. tir thiy hai san (cd, muc, tom)
duoc trinh bay tai Bang 3.7. Kha ning khang chi mot loai khang sinh tir mau cé
13,95% (06/43) c6 ty 1é cao hon mau myc va tom. Ddi vai ty 18 khang tir 03 dén 06
loai khang sinh thi Sa/monella spp. tir mau muc cao hon hai mau con lai. Tuy nhién,
khong co6 chung Salmonella spp. nao tir mau muc va tom cé kha ning khang tir 07
dén 11 loai khang sinh, chi duy nhat Salmonella spp. tir ca c6 ty 1& 30,23% (13/43)
khang tir 07 dén 11 loai khang sinh. Khong c6 méi lién quan gita ngudn phan lap véi
s6 lwong khang sinh ma Salmonella spp. khang c6 ¥ nghia vé mit thong ké (p>0,05).

So sanh cac nhém mau véi nhau thi ty 1é khang chi mot loai khang sinh thi cac

Salmonella spp. tr nhém thit (21,05%) cao hon nhém thuy hai san (13,95%). Tuong
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tu, ty 18 khang tir 03 dén 06 loai khang sinh Salmonella spp. nhom thit (55,56%) ciing
cao hon nhém thay hai san (40,00%). Tuy nhién, ty 18 khang tir 07 dén 11 loai khang
sinh thi Salmonella spp. nhém thiy hai san (30,23%) nguoc lai cao hon nhém thit
(13,89%). Diéu nay di cho thay tinh hinh xuét hién va gia ting cac ching Salmonella
spp. ¢6 xu huéng khang nhiéu loai khang sinh dang 1a mdi nguy 16n dén stc khoe
cong dong. Do d6, viée danh gia va dé xuit cac giai phap dé giam thiéu tinh trang
khang khang sinh ctia Salmonella spp. trong thuc pham 14 rat can thiét.
3.2.2 Kha nang khang tirng loai khang sinh cua cac chung Salmonella spp.

Murc d khang tung loai khang sinh cua Sa/monella spp. dugc trinh bay trong
Bang 3.8.

Bang 3.8. Miurc d¢ khang tirng loai khang sinh caa Salmonella spp.

Khang sinh AR
Khang (n) Trung gian (n) Nhay (n)

AMC 3,33 (05) 4,67 (07) 92,00 (138)
AMP 42,67 (64) 1,33 (02) 56,00 (84)
CAZ 4,00 (06) 1,33 (02) 94,67 (142)
C 36,00 (54) 4,67 (07) 59,33 (89)
NA 24,67 (37) 12,00 (18) 63,33 (95)
CIP 12,67 (19) 1,33 (02) 86,00 (129)
OFX 8,67 (13) 4,00 (06) 87,33 (131)
GM 16,00 (24) 5,33 (08) 78,67 (118)
STR 37,33 (56) 29,33 (44) 33,33 (50)
TE 52,00 (78) 3,33 (05) 44,67 (67)
SXT 34,67 (52) 2,00 (03) 63,33 (95)

x> =428,857; p < 0,00001

C6 nam loai khang sinh ma Salmonella spp. c6 kha niang khang nhiéu 1a TE
(52,00%), AMP (42,67%), STR (37,33%), C (36,00%), SXT (34,67%). Diéu nay cho
thay day 1a cac loai khang sinh thudng dugc chi dinh trong diéu tri nhiém Salmonella

spp., dic biét AMP va SXT la hai khang sinh dugc dung phd bién & Viét Nam
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(Nguyen va ctv, 2013). Khong c6 loai khang sinh ndo hoan toan nhay véi tit ca
Salmonella spp. phan 1ap tir cic nhom thuc pham. Khang sinh AMC co ty 16
Salmonella spp. khang 1a thip nhét (3,33%), tiép dén 1a CAZ (4,00%) va OFX
(8,67%). C6 mdi lién quan c6 y nghia thong ké gitra tong s6 ching dé khang, trung
gian va nhay véi ting loai khang sinh (p<0,05). Vi khuan Salmonella spp. khang
khang sinh c6 ngudn gde tir thie pham 13 mdi nguy lan truyén cac gen khang cho cac
sinh vét khac, nguy hiém hon 13 cho nguoi thong qua viée tiéu thu thire an. So sanh
v6i mot s6 két qua khac da cong bd chiing t6i thay rang ty 18 khang khang sinh cia
chung t6i (52,00%) thap hon két qua ctia mot sb cong trinh & Viét Nam (77,5%) cla
Hoang Hoai Phuong va ctv (2008), (81,1%) ciia Nguyén Dac Trung (2012), (62,2%)
cua Nguyen va ctv (2016).

Trong pham vi luan 4n, khang sinh TE c¢6 nhiéu Salmonella spp. khang nhat véi
ty 18 52,00%. Két qua nay kha twong dong vai két qua ciia mot so tac gia khac trén
thé gidi. Chen va ctv (2004), da cong bd ty 16 khang TE cua Salmonella spp. phan lap
tir thit 1a 68%. Cai va ctv (2016) bao céo rang, trong sd cac Salmonella spp. phan lap
duogc tur thit heo ban 1¢ & Duong Chau, Trung Quéc thi ty 1¢ khang TE la cao nhat véi
49,7%. Katoh va ctv (2015), cong bd rang trong sd cac Salmonella spp. tir thit ga noi
dia ban 1¢ & Tokyo, Nhat Ban thi c6 t&1 77,8% khang TE, chiém ty I¢ cao nhat trong
s6 cac khang sinh bi khang. Nghién ctru cta Tirziu va ctv (2015) ciing cho két qua
tuwong tu (66,6% khang TE). Ty 1& khang TE cao 1a diéu dé hiéu vi khang sinh nay
duogc st dung rong rai & Vi¢t Nam, ca trong diéu tri va chan nudi (Nguyen va ctv,
2013). Mat khac, viéc mua ban khang sinh hién nay trén thi truong rat phé bién va
tién loi, nén viée tiép can véi mot luong 16n khang sinh 1a diéu rat dé dang. Vi vay,
khong nhitng khang sinh TE ma bét ky loai khang sinh nao hién nay ciing duoc st
dung rong ri véi nhiéu muc dich khac nhau. Diéu nay khong nhitng Salmonella ma
cac loai vi sinh sinh vat khac ngay cang c6 xu hudng giam ty 1¢ nhay vdi khang sinh
1a tat yét trong twong lai.

Ty 1€ cac chung Salmonella spp. nhay hoan toan vai 11 loai khang sinh chi c6

16,00% (24/150). Bdi véi Salmonella spp. ¢6 ngudn gbe thuc pham, khang nhom
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quinolone va cephalosporin dugc quan tim nhét, ca hai nhom khang sinh nay déu
dugc dé cap dén trong danh sach cac khang sinh quan trong cia WHO trong linh vuc
y hoc nam 2016. Trong nghién clru nay, ty 1& Salmonella spp. khang CAZ (4,00%);
NA (24,67%), CIP (12,67%), OFX (8,67%). Khang sinh c6 ty 1& nhay cao nhat dbi
v6i1 Salmonella spp. 1a CAZ (94,67%). Day ciing 1a khang sinh khong bi khang trong
nghién ctru ctia Nguyén Thanh Viét va ctv (2018); v&i cac Salmonella spp. tlr cac
mau thit g thu thip & Romania ctia Tirziu va ctv (2015), khong c6 chiing nao khang
CAZ. Ty 18 nhay voi CAZ cta chung t6i thip hon so vé6i bao céo ciia Katoh va ctv
(2015) 14 99,8%. T két qua nay cho thdy CAZ 12 mét khang sinh tét c6 thé dung dé
diéu tri nhiém Salmonella spp. CAZ da duoc pho bién rong rdi do hiéu qua cia no,
do d6 can phai c6 chuwong trinh giam sat tinh hinh str dung khang sinh nay mot cach
thuong xuyén va chat ché.

Ty 1& Salmonella spp. da khang cua chung toi 12 44,67% (67/150), thap hon két
qua cta Katoh va ctv (2015) 13 (90,2%). Ty 1¢ nay cao hon so voi két qua cua Nguyén
Thanh Viét va ctv (2018) 1a (36%); so v&i bao cdo cua Nguyen va ctv (2016) la
(41,1%); Choi va ctv (2015) 13 (29%). Su khéc biét nay c6 thé dugc 1y giai 1a do tinh
hinh sir dung khéng sinh trong chin nudi va diéu tri khac nhau giita cac ving, diéu
nay lam tang ap luc chon loc, dn t&i sy xuat hién va ton tai cac vi khuan khang khang
sinh véi ty 1& khac nhau. Viét Nam 1a nuéc dong dan thir 15 trén thé gidi va tha 03
trong khu vuc Pong Nam A (sau Indonesia va Philipines). Bén canh d6, voi mot nén
kinh té ¢6 30 mé cao, Viét Nam sé& chiu anh huong truc tiép nhiéu tac dong tich cuc
14n tiéu cyc dén tir bén ngoai, trong d6 ndi bat 1a viée tiép can dé dang véi khang sinh
ma chua dugc kiém soat hiéu qua, didu ndy cliing v4i ganh ning bénh truyén nhiém
da 1am cho Viét Nam tro thanh diém néng tiém an cho sy xuét hién vi khuan da khang
(Nguyen va ctv, 2013). Cac nghién ciru tiép theo vé ty 1¢ khang va da khang voi quy

mo va pham vi 16n hon 1a di€u hét suc can thiét.
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3.2.3 Kha nang khang tirng loai khang sinh cua cac chung Salmonella spp. theo
ngudn phin lap

S liéu tir Bang 3.9. cho thdy Salmonella spp. c6 ngudn gc tir thit heo va ga
khang tat ca 11 loai khang sinh thir nghiém, trong d6 cac chung Salmonella spp. tir
thit ga c6 ty 1¢ khang véi ting loai khang sinh cao hon cac ngudn khac. Riéng AMC
va CAZ nhay hoan toan voi cac chung Salmonella spp. tu thit bo. Tuy nhién, xét riéng
tung loai khang sinh thi Salmonella spp. tu thit ga c6 ty 1€ khang cao hon.

Bang 3.9. Mirc do khang tirng loai khang sinh ctia Salmonella spp. tir heo, ga,
bo

Thit heo (n=38)  Thit ga (n=36)  Thitbd (n=18)  Chung (n=92)

Khing So6 chiing S6 chiing S6 chiing S6 chiing
sinh khang " khang " khang 7 khang 7
AMC 02 5,26 01 2,78 00 0 03 3,26
AMP 14 36,84 19 52,78 04 22,22 37 40,22
CAZ 02 5,26 03 8,33 00 0 05 5,43
C 12 31,58 22 61,11 02 11,11 36 39,13
NA 05 13,16 11 30,56 01 5,56 17 18,48
CIP 04 10,53 03 8,33 01 5,56 08 8,70
OFX 02 5,26 03 8,33 01 5,56 06 6,52
GM 03 7,89 06 16,67 01 5,56 10 10,87
STR 09 23,68 20 55,56 06 33,33 35 38,04
TE 21 55,26 23 63,89 07 38,89 51 55,43
SXT 12 31,58 20 55,56 03 16,67 35 38,04

Fisher’s Exact test = 10,004; p = 0,989

Déi v6i khang sinh TE thi Salmonella spp. tir thit ga c6 ty 16 khang 1a 63,89%
cao hon 55,26% tur thit heo, SXT ¢o ty 1€ 55,56% so vdi 31,58%, STR 55,56% so véi
23,68%, C co ty 1€ 61,11% so voi 31,58%, AMP co ty 1€ 52,78% so voi 36,84%. Céc
chung Salmonella spp. tir thit bo c6 ty 16 khang thap nhat so véi cac ching tir thit ga
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va heo. Xét vé phuong dién thong ké thi kha ning khang timg loai khang sinh cua
Salmonella spp. khong c6 mdi quan hé véi cac ngudn phan 1ap (p>0,05).

So sanh véi két qua cta Lé vian Du va Hd Thi Kim Hoa (2017), ty 1& Salmonella
spp. tir thit heo khang véi C (79,17%), AMP (70,83%) va SXT (66,67%) cao hon két
qua cua chang toi lan luot 31,58%, 36,84%, 31,58%:; khong khang vdoi CIP (mot
khang sinh cephalosporin thé hé thtr 3) ty 18 nay thap hon bdo cdo cta ching toi 1a
10,53%. Trong khi do, ty 1¢ khang CIP cua cac Salmonella spp. tur thit ga la 60% cao
hon nhiéu so voi két qua cta chiing toi 8,33%. D6i véi cac ching Salmonella spp. tir
nhom thuy hai san thi ty 16 khang thdp hon so véi cac ching tir nhom thit, dugc trinh
bay tai Bang 3.10.

Bang 3.10. Mirc d¢ khang tirng loai khang sinh ctia Salmonella spp. tir ca, muc,

tom
Ca (n=43) Muec (n=05) Tom (n=10) Chung (n=58)
Khiang So chin So chiin So chiin So chiin
sinhg khang g 7o khang g 7o khang g 7o khang g v
AMC 01 2,33 00 0 02 20,00 03 5,17
AMP 22 51,16 02 40,00 01 10,00 25 43,10
CAZ 01 2,33 00 0 01 10,00 02 3,45
C 17 39,53 00 0 00 0 17 29,31
NA 19 44,19 00 0 01 10,00 20 34,48
CIP 11 25,58 00 0 01 10,00 12 20,69
OFX 07 16,28 00 0 00 0 07 12,07
GM 13 30,23 01 20,00 00 0 14 24,14
STR 19 44,19 02 40,00 00 0 21 36,21
TE 25 58,14 02 40,00 00 0 27 46,55
SXT 14 32,56 02 40,00 01 10,00 17 29,31

Fisher’s Exact test =25,071; p = 0,052

Salmonella spp. tir mau cé c6 kha ning khang nhiéu loai khang sinh hon tir mau

tom va myc. Khang sinh c¢6 nhiéu Salmonella spp. khang van 1a TE (ca: 58,14%,
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muc: 40,00%), riéng cac Salmonella spp. tir tdm hoan toan nhay vai loai khang sinh
nay. Khang sinh c6 ty 1¢ Salmonella spp. khang dirng thir hai 1a AMP (ca: 51,16%,
muc: 40,00%, tom: 10,00%) va th 3 12 SXT (ca: 32,56%, muc: 40,00%, tom:
10,00%). Khong tim thdy mdi quan hé c6 y nghia thong ké vé kha ning khang timg
loai khang sinh cta Salmonella spp. v6i cic ngudn phan 14p tir nhém mau thay hai
san (p>0,05).

Tu két qua thu dugc ching t61 nhan théy, viéc st dung cling nhu kiém soat ¢
hiéu qua mot s6 nhom khang sinh dugc phép stt dung hoac cAm sir dung cho muc
dich chan nudi va nuéi trong thuy san hién nay van chua duoc quan 1y, kiém soat mot
cach triét dé, dicu nay rat bao dong cho viéc s& 1am gia ting vé mit sb luong khang
sinh bi cac chung Salmonella spp. phan 1ap dugc tir thuc pham khang. Vi vdy, can c6
nhiéu chinh sach dinh hudng va su vao cudc quyét liét tir phia co quan quan 1y nha
nudc trong viéc gidm sat st dung khang sinh mot cach bén viing va lau dai.

3.2.4 Kiéu hinh khang khang sinh ciia cac chiing Salmonella spp.

Tir két qua xac dinh tinh nhay timg loai khéng sinh chung t6i da xac dinh dugc
kiéu hinh khang chung cua Salmonella spp., két qua nay dugc trinh bay tai Phu luc
B2. Cho thiy kiéu hinh da khang pho bién 1a AMP, C, TE, SXT chiém 8,51% (8/94);
tht hai 1a AMP, C, NA, GM, STR, TE, SXT chiém 6,38% (6/94) va sau cung 14 kiéu
hinh STR, TE 5,32% (5/94). Tuy nhién, kiéu hinh da khang v&i nhiéu nhom khang
sinh nhat 1a AMP, CAZ, C, NA, CIP, OFX, GM, STR, TE, SXT va AMP, C, NA,
CIP, OFX, GM, STR, TE, SXT chiém 3,19% (3/94). Diéu nay cho thiy c6 thé day 1a
xu thé gia ting tinh da khang cta Salmonella spp.

S4 liéu tir Phy luc B3 thé hién, trong s6 cac chung Salmonella spp. tur thit ga va
c4 tuoi thi c6 kiéu hinh da khiang vé6i nhiéu nhom khang sinh nhat. Cac ching
Salmonella spp. tir thit heo va ga c6 cung kiéu hinh da khang 14 AMP, C, TE, SXT
chiém ty 18 1an luot 12 13,16% (5/38) va 8,33% (3/36). Trong d6 chi cac chung
Salmonella spp. tir mau cé va thit heo m&i c6 kiéu hinh da khang v&i nhiéu loai khang
sinh khac nhau (10 loai). V& sb lwong Salmonella spp. c6 kiéu hinh da khang nhiéu

thi phai ké dén cac Salmonella spp. tir mau ca. Cu thé 03 ching c6 kiéu hinh AMP,
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C, NA, CIP, OFX, GM, STR, TE, SXT; 02 ching c6 kiéu hinh AMP, C, NA, CIP,
OFX, GM, STR, TE va 03 chung c6 kiéu hinh AMP, C, NA, GM, STR, TE, SXT.

Kiéu hinh khang phd bién cta chung t6i (AMP, C, TE, SXT) tuong tu nhu bao
céo ctia Hoang Hoai Phuong va ctv (2008). Tuy nhién, diéu nay khac véi cong bd cta
Lé Vin Du va Ho Thi Kim Hoa (2017); Nguyén Thanh Viét va ctv (2018). Két qua
trén c6 thé nhan dinh rang kiéu hinh khang phd bién c6 khac nhau giita cac nghién
ctru. Viée xac dinh kiéu hinh khang, két hop véi két qua giai trinh ty va cong cu phan
tich tin sinh hoc s& cho biét gen nio, ciing nhu cac dot bién c6 hay khong lién quan
dén tinh trang da khéang.

Nhiéu cong trinh trén thé gidi cho thiy Salmonella spp. phan bd khac nhau theo
qudc gia, ving lanh thd, dia Iy va theo ngudn bénh. Vi viy, ty 1¢ khang va da khing
ciing khac nhau theo tirng khu vire. Do d6, viéc khdo sat ty 1& nhiém Salmonella spp.
& thuc pham va nghién ctru dic diém khang khang sinh cua chiing 14 hoan toan phu
hop va can thiét. Két qua nghién ctru c6 thé 1a ngudn din liéu khoa hoc trong viéc
xay dung cic mo hinh danh gid nguy co va ngin ngira 1y truyén Salmonella spp. tir
thue phdm sang ngudi ¢ thanh phd H6 Chi Minh ndi riéng va Viét Nam noéi chung.
bac biét, chung t61 luon nhan manh su can thiét phai giam sat chat ché tinh hinh st
dung khang sinh, theo doi xu hudng khang khang sinh & cac chung Salmonella spp.,
nang cao nhan thtrc va thiic day cac bién phap lam giam ty 1¢ khang khang sinh ciia
Salmonella spp. trong tuong lai.

3.3 Két qua xac dinh serovar ciia Salmonella spp. da khang

Sau khi phan lap va xac dinh duoc kiéu hinh da khang cta cac ching Salmonella
spp. tir cac mau thu thap, chung t6i lya chon 21 ching Salmonella spp. c6 kha ning
khang tir 07 loai khang sinh tr 1én dé xac dinh serovar ciia chiing bang phuong phap
theo muc 2.5.2. Két qua dinh type khang huyét thanh va sb luong cac serovar dugc

trinh bay ¢ Bang 3.11.
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Bang 3.11. Két qua xac dinh serovar céac chiing Salmonella spp. da khang

Ngudn Cong thirc khang nguyén
phan Khang  Khang nguyén H Cong thire Serovar Ky hi¢u
lap nguyén O Phal Pha 2
Thit 8 i 1,6 8:1:1,z6 S. Kentucky  SA11/19 3497
heo 4 z 1,7 4:1,7:z S. Indiana SA11/19 4221
Thit bo 7 r 1,5 7:1,5:r S. Infantis SA07/20 3335
4 f,s,g 4:fs,g S. Agona SA11/19 3498
7 r 1,5 7:1,5:r S. Infantis SA12/19 1584
Thit ga 7 Lv en,zis 7:L,v:en,zis S. Potsdam  SA05/20 1114
8 i 1,26 8:1:1,z6 S. Kentucky  SA07/20 1066
8 i 1,26 8:1:1,z6 S. Kentucky  SA07/20 1067
8 1 1,26 8:1:1,z6 S. Kentucky SA11/19 3514
4 eh 1,2 4:eh:1,2 S. Saintpaul  SA11/19 3515
7 e,h e,n,zis 7:e,h:e,;n,zis S, Braenderup SA11/19 4205
8 i 1,26 8:1:1,z6 S. Kentucky  SA12/19 501
8 i 1,76 8:1:1,z6 S. Kentucky  SA12/19 1600
7 Lv en,zis 7:L,v:en,zis S. Potsdam SA01/20 66
Ca 8 i 1,76 8:1:1,z6 S. Kentucky  SA02/20 1524
7 r 1,5 7:1,5:r S. Infantis SA05/20 210
4 f,s,g 4:1,s,g S. Agona SA06/20 1808
7 r 1,5 7:1,5:r S. Infantis SA06/20 1809
OMF 1,76 OMF:1,z:UT? - SA07/20 460
7 1,76 7:1,26:UT? - SA07/20 462
8 i 1,6 8:1:1,z6 S. Kentucky  SA08/20 2058

Ghi chu: * khong xac dinh

Trong s6 21 chung Salmonella, ca ba ngudn phan 1ap co sé luong serovar khac

nhau, trong d6 cac mau thit heo xac dinh dugc hai serovar 1a Kentucky va Indiana;
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cac mau thit bo chi phat hién duy nhét mot serovar 1a Infantis; mau thit ga phat hién
dugc ndm serovar trong do sb lugng mdt c6 Agona, Infantis, Potsdam va ba
Kentucky; riéng mau ca c6 sd luong serovar dugc phat hién nhiéu nhat, trong d6
serovar Kentucky (nim chiing), con lai mdi ching cho cic serovar Saintpaul,
Braenderup, Potsdam, Infantis, Agona. Tuy nhién, hai ching Salmonella c6 ky hiéu
SA07/20 460 va SA07/20 462 tir mau ca, chung toi khong nhan dién duogc serovar
nén chi ghi nhan cong thirc khang huyét thanh, vi trong qu4 trinh thir nghiém ngung
két v6i khang nguyén H quaé trinh chuyén pha khong xdy ra. Trong 08 mau thit (heo:
02;bo: 01; ga: 05)va 13 mau ca nhiém Salmonella, serovar phé bién nhit 1a Kentucky
(8 chiing), thtr hai 1a Infantis (4 chiing), thir ba 1a Agona va Potsdam (2 chung), thap
nhat 13 Saintpaul, Braenderup va Indiana (1 chung).

Chung t6i nhan thay, & cac nghién ctru khac nhau thi serovar pho bién ciing khac
nhau. Vi dy, Nguyén Thanh Viét va ctv (2018) phan lap Salmonella tir thit,
Typhimurium 1 serovar duy nhit phan 1ap duoc & ca ba ngudn thit. Trong 11 mau
thit ga nhidém Salmonella spp., serovar phd bién la Typhimurium véi 4 chung, pho
bién thir hai 1a Warragul, Indiana va Rissen v6i 2 chung. Nguoc lai, Derby phd bién
trong cac mau thit heo v&i 4 chung, Typhimurium véi 2 chung. Thit bo nhiém
Salmonella spp. it nhit v6i 5 mau va tat ca déu 13 Typhimurium. Moe va ctv (2017)
phan 13p Salmonella tir thit ga ban 1é & Myanmar thi S. Albany ph6 bién nhat (38%).
Patchanee va ctv (2016) danh gia ty 1& nhiém Salmonella trén cic mau thit heo ban 1é
& Thai Lan, két qua 14 S. Rissen pho bién nhat. Ngoai ra con nhiéu cong bd khéc trén
thé gidi ciing cho két qua khac nhau vé cac serovar pho bién nhat phan lap dugc. Diéu
nay hoan toan phuy thudc vao khu vuc dia 1y va thoi gian thu thap mau.

3.4 Mirc d9 khang tirng loai khang sinh ciia serovar theo ngudn phan lap

Ty 1é cac serovar da khang theo ngudn phan 1ap duoc xac dinh trong Bang 3.12.
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Bang 3.12. S6 lwgng serovar da khang khang sinh theo ngudn phén lip

Thit heo Thit bo Thit ga Ca
Serovar ’ (n=2) ’ (n=1) ’ (n=5) ’(n=13)

So Ty 1€ So Ty 1€ So Ty 1€ So Ty 1€
lwong (%) lwgng (%) lwong (%) lwong (%)
S. Kentucky 01 50,0 - - 02 40,0 05 38,46

S. Indiana 01 50,0 - - - - - -
S. Infantis - - 01 100,0 01 20,0 02 15,38
S. Agona - - - - 01 20,0 01 7,69
S. Saintpaul - - - - - - 01 7,69
S. Braenderup - - - - - - 01 7,69
S. Potsdam - - - - 01 20,0 01 7,69
OMF:1,z6:UT" - - - - - - 01 7,69
7:1,z6:UT* - - - - - - 01 7,69

Tong (n=21) 2/21 9,52 1/21 4,76 ~ 5/21 23,81 13/21 61,90

Két qua tir Bang 3.12, cho thay Salmonella spp. tir mau ca c6 sb lugng serovar
da khang nhiéu nhét, 61,90% (13/21 ching). Tiép theo 1a cac ching tir thit ga 23,81%
(5/21 chung), thit heo 9,52% (2/21), cudi cung 1a thit bo 4,76% (1/21). S. Kentucky
1a serovar chiém da s6 & ca ba ngudn phan lap (thit heo: 01; thit ga: 02; ca: 05 chung),
chi duy nhét Salmonella tix thit bo khong phét hién serovar Kentucky.

Mirc d6 khang ting loai khang sinh cta cac serovar phan 14p tir cac ngudn khac
nhau dugc xac dinh va trinh bay trong Phu luc B4. Qua d6 cho thiy 100% serovar
phan 1ap dugc khang STR va TE. Khang sinh c6 ty 1¢ serovar khang it nhat 1a AMC
9,52% (2/21), ké dén 1a CAZ 23.81% (5/21). Piéu nay cho thdy AMC va CAZ van
con tac dung ddi vai cac serovar da khéng phan 1ap dugc. Cac S. Indiana, S. Infantis,
S. Saintpaul, S. Braenderup c¢o ty 1€ nhay vo1 AMC 1a 100,0%, S. Agona 50,0%, S.
Kentucky 5,26%. Riéng S. Kentucky c6 ky hi¢u 07/20 1066; 07/20 1067 va 12/19
1600 c6 s6 lwong khang sinh khang 1a cao nhét (10 loai).
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3.5 Su hién dién cac nhom integron ctua Salmonella

Integron 12 yéu t6 di truyén di dong c6 vai trd quan trong trong viéc phat tan cac
gen khang khang sinh cta vi khuan Gram 4m, dic biét 1a chiing hién dién pho bién &
céc vi khuan thudc ho Enterobacteriaceae (Fluit va Schmitz, 1999). Cho dén nay, cac
integron da dugc tim thiy & cac loai vi khuan gy bénh & ngudi, gia stc, gia cAm va
cac cac loai vi khuén hién dién trong cac moi trudng tu nhién (Martinez, 2009; Yang
va ctv, 2010; Koczura va ctv, 2014). Két qua khao sat chi théy, integron nhoém 1, 2
va 3 dugc tim thiy & cac serovar Salmonella da khang phan 1ap dugc tir cdc nhom
thuc phém 14n luot 12 100%, 52,38% va 100%. Ty 1€ phat hién Salmonella mang cung
luc ba nhom integron 1a 52,38% (Hinh 3.1).

Két qua tir Bang 3.13, cho thiy tan suat hién dién integron 1, 2 va 3 ctia chung
t6i c6 két qua twong ddi cao hon so voi cac cong trinh trude day. Jones va ctv (2003)
cho rang 47% cac chung Salmonella da khang phan 1ap dugc mang it nhat mot loai
integron, chi c6 mot chung mang integron ca hai nhém 1 va 2, trong khi d6 integron
3 khong dugc phat hién. Tuy nhién, Asgharpour va ctv (2018) cho biét, integron nhom
1, 2 va 3 da duoc tim thiy trong sb cac serovar Salmonella Infantis phan 1ap tir thuc
pham tai Iran c6 ty 1& 1an luot 1a 36%, 42%, 22%, mang ca integron 1 va 2 1a 4%.
Ngoai ra, nhém tac gia ndy con cho biét kha ning khang NA va TMP thudng phd
bién nhit & cac serovar chtra cac integron 1 va 2.

Mot két qua khac cua Irani va ctv (2018), cong bd da thuc hién trén 100 chung
Salmonella tr cac mau ga thit ¢ Iran. Ty 1€ phat hién cua céc integron 1, 2, 3 lan luot
12 50%, 28% va 48%. Dua trén két qua phan tich, nhém tac gia da nhan dinh, kha
nang dé khang vd1 GM, TE va C tang lén khi c6 su hién di¢n cua cac integron. Diéu
tha vi 1a 21,3% céc chung mang integron 3 c6 kha nang khang GM trong khi cac
ching khong mang integron 3 nhay va4i khang sinh nay. Ngoai ra, kha nang khang
TE da tang tu 2,4% & cac chung khong mang integron 3 1én 17% & cac ching cé
mang integron 3. Két qua cua chiing toi cho thy, cac integron 1 va 3 thudng xuyén

xuat hién vé1 cac serovar Salmonella cd ki€u hinh khidng nhom B-lactam,
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aminoglycoside, tetracycline va sulfonamide. Trong dd, ddng quan tdm c6 ba serovar

khong con kha nang nhay véi CAZ d6 1a Kentucky (03), Indiana (01) va Agona (01).
MNCPC1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

a
| - - B O o e e e e e e B e e W .

b -—
- { - e e e e
cz--.'..-..'.-..--- ----

Hinh 3.1. Két qua xac dinh cic nhém integron & Salmonella
Chii thich: M: Thang chudn 100bp plus; NC: Chirng dm,; PC: Chitng dwong [a:

Int3 (600 bp), b: Int2 (233 bp), c: Intl (164 bp)]; 1-21: cdc mau khdo sdt

Hién tai, cic integron 2 dugc tim thay chi yéu & vi khuan giy bénh cho ngudi,
dong vat va hién di¢n trén cac moi truong tu nhién (Goldstein va ctv, 2001; White va
ctv, 2001; Kim va ctv, 2010). Nghién ctru ctia Saenz va ctv (2004) cho thay 4/17 chung
(chiém 23,53%) Salmonella c6 ngudn gdc tir ngudi, dong vat va thuc pham co cac
integron 2. Sy hién dién céc integron c6 lién quan chit ché dén kha ning khang
quinolon, aminoglycoside, sulfonamide, phenicol va khang sinh nhom p-lactam
(Rijavec va ctv, 2006). Diéu nay phu hop véi két qua thu dugc cua chung toi. Sy tén
tai cua integron 1, 2 va 3 trong cac Salmonella c6 lién quan ddng ké dén kha ning
khang & hau hét cac chung phan 1ap tir thuc phdm va diéu nay chi ra vai trd cia ching
g6p phan trong viéc lan truyén cic gen khang trong méi trudng 13 rit rd rang va déng

quan tam.
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Bang 3.13. Sy hién dién cac nhém integron cia serovar Salmonella

Ky hiéu Serovar Kiéu hinh khang khang sinh Intl Int2 Int3
SA11/19 3497 S. Kentucky AMC/AM-C-NA/CIP/OFX-STR-TE + + +
SA11/19 4221 S. Indiana CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT + - +
SA07/20 3335 S. Infantis AM-C-NA/CIP/OFX-STR-SXT + + +
SA11/19 3498 S. Agona AMC/AM-CAZ-C-STR-TE-SXT + - +
SA12/19 1584 S. Infantis AM-C-NA-STR/GM-TE-SXT + + +
SA05/20 1114 S. Potsdam AM-C-NA-STR/GM-TE-SXT + - +
SA07/20 1066 S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT  + - +
SA07/20 1067 S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT  + - +
SA11/19 3514 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT + + +
SA11/19 3515 S. Saintpaul AM-C-NA/CIP-STR/GM-TE-SXT + - +
SA11/19 4205  S. Braenderup AM-C-NA-STR/GM-TE-SXT + + +
SA12/19 501 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT + + +
SA12/19 1600 S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT  + + +

SA01/20 66 S. Potsdam AM-NA/CIP-STR/GM-TE-SXT + - +
SA02/20 1524 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT + - +
SA05/20 210 S. Infantis AM-C-NA-STR/GM-TE-SXT + + +
SA06/20 1808 S. Agona AMC/AM-CAZ-C-STR-TE-SXT + + +
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SA06/20 1809 S. Infantis AM-C-NA/CIP-STR/GM-TE + +
SA07/20 460  OMF:1,z6:UT AM-C-NA/CIP/OFX-STR/GM-TE-SXT + +
SA07/20 462 7:1,z6:UT AM-C-NA-STR/GM-TE-SXT + +

SA08/20 2058 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE + +
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3.6 Dic diém vung gen cassette ciia Salmonella dwong tinh véi integron 1, 2

Céc gen cassette nam giira ving 5°-CS va 3°-CS ciia cac integron 1 va c6 kich
thude thay do6i tuy thudc vao cac gen khang duoc chén vao. Pic diém ving gen
cassette cua cac serovar Salmonella dugc xac dinh tai Bang 3.14. DBdi véi cac integron
1, két qua khao sat cho thay ving gen cassette duoc khuéch dai ¢ 18/21 chung
Salmonella (85,71%) véi 08 kich thudc khac nhau (> 1,0 kbp; 1,0 kbp; 0,9 kbp; 0,6
kbp; 0,5 kbp; 0,4 kbp; 0,25 kbp; 0,2 kbp). Vung gen cassette cua integron 1 dugc
khuéch dai nhiéu nhat 1a viing c6 kich thudc 0,6 kbp (9/21, 42,86%), ké dén 1a 1,0
kbp (7/21, 33,33%), 0,25 kbp (6/21, 28,57%), 0,9 kbp (5/21, 23,81%), > 1,0 kbp
(4/21, 19,05%) 0,4 va 0,2 kbp (2/21, 9,53%) va thap nhat 1 0,5 kbp (1/21, 4,76%).
Ty 1€ cac serovar cua Salmonella khong mang vung gen cassette thudc integron 1 1a
14,29% (3/21), mang cung lac 4 vung 14 4,76% (1/21), 3 va 2 vung 1a 23,81% (5/21),
1 ving 33,33% (7/21). Ving gen cassette ¢ kich thudc > 1,0 kbp chu yéu hién dién
¢ serovar Kentucky véi ty 1€ 50% (4/8), cac serovar nay mang chung cic gen
blaCTX/TEM la gen ma hoa enzyme B-lactamase pho rong ESBL; gen gyrA,B/parC
mi hoa enzyme DNA gyrase va topisomerase IV khang ddi voi NA, OFX va CIP;
gen fet mi héa cho cac protein bao vé ribosome khang TE; gen sul {rc ché
dihyrdropteroate synthetase khang SXT.

Tat ca cac serovar chira viing gen cassette thudc integron 1 ¢6 kich thudc 0,9 va
1,0 kbp déu mang chung cac gen gyrA,B/parC,E-tetA,C-sull c6 kha niang khang céc
khang sinh thudc nhoém quinolon, tetracycline va sulfonamide. Két qua con cho thay,
tat ca cic serovar chira viing cassette thudc integron 1 thi 100% mang gen tet; 94,44%
mang gen gyrA,B/parC,E; 88,89% mang gen sull,2; 61,11% mang gen
blaTEM/CTX; 44,44% mang gen strA; 16,67% mang gen dhfr, 5,56% mang gen
cmlA. Chiing t6i nhan dinh c6 su t6n tai mdi tuong quan gitra integron chira cac ving
gen cassette voi kha nang khang AM, NA, CIP, SXT, STR, GM va TE cua cac serovar
phan lap tir thyc pham. Piéu nay ciing di duoc giai thich tir cac nghién ctru trudc day,
phan 16n cac ving gen cassette lién két v6i integron 1 ctia nhiéu loai vi khuin mang

gen khang voi aminoglycoside (White va ctv, 2001; Yang va ctv, 2010). Tuy nhién,
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su khac nhau vé ty 18 xut hién ciing nhu sy két hop, sip xép cua cac gen trong ving
gen cassette 0 cac vi khuan cho dén nay van chua duoc ching minh. Do d6, cac
nghién ctru tiép theo can duoc thuc hién dé lam sang t6 van dé nay.

Ving gen cassette thudc integron 2 dugc xac dinh tai Bang 3.14. Két qua cho
thdy ty 1& serovar mang ving gen cassette 1a 72,73% véi 05 kich thudc khac nhau
(2,0 kbp; 1,6 kbp; 1,0 kbp; 0,7 kbp; 0,5 kbp). Su da dang cta cac vung gen cassette
chén vao integron 2 thap hon so véi integron 1. Didu ndy duoc Moura va ctv (2007)
giai thich ¢6 18 1a do xay ra dot bién & codon 179 ctia gen ma hoéa enzyme integrase
thudc integron 2, tir d6 tao ra mot protein bi cit ngén va mat chure nang, din dén hoat
dong cua integrase bi han ché va khong thé loai bo cac vung gen cassette hién c6 hoac
chén viing méi vao integron. Su sap xép ving gen cassette pho bién trong céc integron
2 dugc tim thay & cac serovar Salmonella 1an luot 13 (gyrA,B/parC,E-tetA-sull 2);
(aad2-dhfir). Ving gen cassette aad2-dhfi- dugc phat hién thuong xuyén nhat trong
cac integron 2 (Van va ctv, 2007b; Kang va ctv, 2005). Hon niia, cac serovar
Salmonella duong tinh véi integron 1 va 2 khang véi cac loai khang sinh khéc nhau
nhung cac ving gen cassette lién quan khong dugc tim thiy, diéu nay Chang va ctv
(2000) cho rang hién tugng khang cua vi khuan khong phai tir ngudn integron. Két
qua thu dugc trong luin an nay, ving gen cassette duoc khuéch dai bang PCR &
integron 2 thap hon so véi integron 1.

Qua két qua thu duoc, chung t6i xac dinh dugc mot sb serovar, mic du c6 kiéu
hinh da khang va c6 mang gen integron 1 va 2 nhung khong dugc cheén cac vung gen
cassette. Dawes va ctv (2010) cho biét, khac biét nay c6 thé do sy thay doi trong ving
3'CS cua integron so vdi vi tri bt cip cia cac primer trong qué trinh thyc hién phan
tmg PCR. Ngoai ra, c6 mot so serovar chira nhiéu nhém integron va ving gen
cassette, diéu nay cho thiy cac integron hién dién tai cac ving nhidm sic thé khac
nhau cua cac serovar da dugc phan 1ap. Mat khac, méi twong quan déng ké ciia cac
integron 1 va 2 dugc chén cac vung gen cassette c6 kha nang khang NA, SXT, AM,
C, OFX, CIP va TE cling dugc phat hién.
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Bang 3.14. Sy hién dién cac vung gen cassette thugc integron 1 ctia Salmonella

Kich thuéc ving gen

s . Integron
Nguon Ky hi¢u Serovar Kiéu hinh khang khang sinh cassette (kbp)
Intll  Intl2 Intil Intl2
‘ SA11/19 3497 S. Kentucky AMC/AM-C-NA/CIP/OFX-STR-TE + + - 0,7
Thitheo SA11/19 4221 S. Indiana CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT + - 0,25 1,0; 0,7
Thitbo  SA07/20 3335 S. Infantis AM-C-NA/CIP/OFX-STR-SXT + + 1,0; 0,9 -
SA11/19 3498 S. Agona AMC/AM-CAZ-C-STR-TE-SXT + - 0,25 1,0; 0,7;
SA12/19 1584 S. Infantis AM-C-NA-STR/GM-TE-SXT + + 1,0 2,0; 1,6; 1,0; 0,7
Thitga  SA05/20 1114 S. Potsdam AM-C-NA-STR/GM-TE-SXT + - 1,0; 0,6; 0,25 1,0; 0,7
SA07/20 1066 S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT + - >1,0; 0,6 2,0; 0,7
SA07/20 1067 S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT + - >1,0; 0,6; 0,4 0,7
SA11/19 3514 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT + + - 0,7
SA11/19 3515 S. Saintpaul AM-C-NA/CIP-STR/GM-TE-SXT + - 0,2 1,0; 0,6
SA11/19 4205  S. Braenderup AM-C-NA-STR/GM-TE-SXT + + 1,0; 0,2 1,0; 0,7
SA12/19 501 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT + + > 1,0 -
Ca SA12/19 1600 S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT + + - -
SA01/20 66 S. Potsdam AM-NA/CIP-STR/GM-TE-SXT + - 2,5 1,0; 0,7
SA02/20 1524 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT + - 0,6; 0,4 1,7; 1,0; 0,7
SA05/20 210 S. Infantis AM-C-NA-STR/GM-TE-SXT + + 1,0; 0,9; 0,6 1,6; 1,0; 0,7
SA06/20 1808 S. Agona AMC/AM-CAZ-C-STR-TE-SXT + + 0,6; 0,25 2,0; 1,05 0,7; 0,5
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SA06/20 1809 S. Infantis AM-C-NA/CIP-STR/GM-TE + + 1,0; 0,9; 0,5 0,7
SA07/20 460  OMF:1,z5:UT AM-C-NA/CIP/OFX-STR/GM-TE-SXT + - 0,6 2,0; 1,0; 0,7
SA07/20 462 7:1,z6:UT AM-C-NA-STR/GM-TE-SXT + + 1,0; 0,9; 0,6; 0,25 1,0; 0,7
SA08/20 2058 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE + - >1,0;0,9; 0,6 0,7
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3.7 Dic diém plasmid cta Salmonella spp.

Phat hién 100% serovar déu mang plasmid. Mang nhiéu plasmid nhat 1a
Kentucky véi sé luong 13 08 plasmid, Potsdam 13 07 plasmid; Infantis, Saintpaul,
Braenderup, Agona va 7:1,z6:UT mang 05 plasmid, mang 04 plasmid la cic serovar
OMEF:1,z6:UT va Indiana (Bang 3.15).

Bang 3.15. Ty 1¢ mang plasmid ddi véi cac serovar cia Salmonella

Serovar , Loai plasmid Ty 1€
(n=21) 50 wgng (n=18) (%)

S. Kentucky 08 N-FIB-W-Y-A/C-T- K/B-B/O 44,44
S. Potsdam 07 N-FIB-W-Y-P-A/C-Frepp 38,89
S. Agona 06 N-W-Y-P-A/C-T 33,33
S. Braenderup 05 N-W-Y-P-T 27,78
S. Saintpaul 05 N-W-Y-P-T 27,78
S. Infantis 05 N-W-Y-P-T 27,78
7:1,z6:UT 05 N-W-Y-P-T 27,78
S. Indiana 04 N-W-Y-T 22,22
OMF:1,zs:UT 04 N-W-Y-T 22,22

Su hién dién cua plasmid kha da dang (10/18 loai) ¢ cac serovar khac nhau.
Trong s6 d6, W va Y 1a plasmid pho bién nhat véi ty 1& hién dién trong cac serovar
phan 1ap (100%), tiép dén 1a cac plasmid N, T, P, A/C, FIB véi ty 18 1an luot 13 85,71%,
66,67%, 38,10%, 28,57%, 9,52%; céac plasmid Frepb, K/B, B/O dugc phat hién voi
ty 1€ thép 4,76%. Khong phat hi¢n serovar nao mang HI1, HI2, 11, X, L/M, FIlIA, FIC,
FIA. Cu thé, plasmid IncA/C hién dién & S. Agona (01), S. Kentucky (03) va .
Potsdam (02) mang gen blaTEM-strA-tetA-sul2 pho bién nhat (Bang 3.16). Diéu nay
phu hop véi cong trinh cia Cao va ctv (2018), plasmid /ncA/C da dugc phan lap &
Salmonella c6 chira t6i 10 gen khang cho hon 5 loai khang sinh. Cac gen khang pho
bién nhat duoc mang boi IncA/C 1a strAB, sul2, tetAR, blaCMY-2 va floR. Cac
chung Salmonella duge phan 1ap tai Hoa Ky, plasmid IncA/C da dugc tim thay trong
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mot s6 serovar khac nhau va mot sd san phém tur dong vat, dac biét 1a gia suc (Folster
va ctv, 2017; Mollenkopf va ctv, 2017).

Bang 3.16. Ty 1€ phat hién cac loai plasmid trén cac serovar Salmonella

Loai S6 Tylé Serovar
plasmid lwgng (%) (n=21)

S. Agona (01); S. Braenderup (01); S.
Indiana (01); S. Infantis (03); S. Kentucky
(07); S. Potsdam (02); S. Saintpaul (01);
OMF:1,z6:Ut (01); 7:1,z6:UT (01)

FIB 02 9,52 S. Kentucky (01); S. Potsdam (01)

S. Agona (02); S. Braenderup (01); S.
Indiana (01); S. Infantis (04); S. Kentucky

N 18 85,71

w 21 100
(08); S. Potsdam (02); S. Saintpaul (01);
OMF:1,z6:Ut (01); 7:1,z6:UT (01)
S. Agona (02); S. Braenderup (01); S.
v )1 100 Indiana (01); S. Infantis (04); S. Kentucky

(08); S. Potsdam (02); S. Saintpaul (01);
OMF:1,z6:Ut (01); 7:1,z6:UT (01)
S. Agona (01); S. Braenderup (01); S.
P 8 38,10 Infantis (03); S. Potsdam (01); S. Saintpaul
(01); 7:1,z6:UT (01)
S. Agona (01); S. Kentucky (03); S. Potsdam

A 06 28,5
/C ,57 (02)
S. Agona (01); S. Braenderup (01); S.
T 14 66,67 Indiana (01); S. Infantis (03); S. Kentucky
(06); S. Saintpaul (01); OMF:1,z6:Ut (01)
Frepb 01 4,76 S. Potsdam (01)
K/B 01 4,76 S. Kentucky (01)
B/O 01 4,76 S. Kentucky (01)
HII-HI2-11-X-
0 0 -

L/M-FIIA-FIC-FIA
Céc loai plasmid phan bo theo kiéu gen khang 1a rat khac nhau. Plasmid W, Y

xuat hién trong cac serovar mang gen khang, N xuat hién ¢ serovar mang gen blaCTX,
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A/C phéan bd & serovar mang gen c/m. Panh gia sy phin bd sé luong plasmid theo
kiéu gen khang cua cac serovar Salmonella chung t6i nhan thay: cac serovar mang 3,
4 plasmid thudng xuét hién cac ching mang gen blaCTX, céc serovar c6 kiéu gen
dhfi- thi cht yéu mang 5 plasmid. Mang 6 plasmid chi xuat hién & cac ching mang

kiéu gen clm (Bang 3.17).
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Bang 3.17. S6 lwgng plasmid va kiéu hinh khang khang sinh cia Salmonella

Ngudn Ky hiéu Serovar Kiéu hinh khang khang sinh 50 lwgng Cac loai plasmid
plasmid
_ SA11/19 3497 S. Kentucky AMC/AM-C-NA/CIP/OFX-STR-TE 06 N-W-Y-T-K/B-B/O
Thitheo SA11/19 4221 S. Indiana CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT 04 N-W-Y-T
Thitbo  SA07/20 3335 S. Infantis AM-C-NA/CIP/OFX-STR-SXT 05 N-W-Y-P-T
SA11/19 3498 S. Agona AMC/AM-CAZ-C-STR-TE-SXT 03 W-Y-A/C
SA12/19 1584 S. Infantis AM-C-NA-STR/GM-TE-SXT 04 W-Y-P-T
Thitga  SA05/20 1114 S. Potsdam AM-C-NA-STR/GM-TE-SXT 06 N-FIB-W-Y-A/C-Frepb
SA07/20 1066 S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT 03 N-W-Y
SA07/20 1067 S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT 04 N-W-Y-T
SA11/19 3514 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT 05 N-FIB-W-Y-T
SA11/19 3515 S. Saintpaul AM-C-NA/CIP-STR/GM-TE-SXT 05 N-W-Y-P-T
SA11/19 4205  S. Braenderup AM-C-NA-STR/GM-TE-SXT 05 N-W-Y-P-T
) SA12/19 501 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT 03 N-W-Y
< SA12/19 1600 S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT 05 N-W-Y-A/C-T
SA01/20 66 S. Potsdam AM-NA/CIP-STR/GM-TE-SXT 05 N-W-Y-P-A/C
SA02/20 1524 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT 05 N-W-Y-A/C-T
SA05/20 210 S. Infantis AM-C-NA-STR/GM-TE-SXT 04 N-W-Y-T
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SA06/20 1808 S. Agona AMC/AM-CAZ-C-STR-TE-SXT 05 N-W-Y-P-T

SA06/20 1809 S. Infantis AM-C-NA/CIP-STR/GM-TE 04 N-W-Y-P
SA07/20 460  OMF:1,z6:UT AM-C-NA/CIP/OFX-STR/GM-TE-SXT 04 N-W-Y-T
SA07/20 462 7:1,z6:UT AM-C-NA-STR/GM-TE-SXT 04 N-W-Y-P

SA08/20 2058 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE 04 W-Y-A/C-T
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3.8 Su hién dién gen ma hoéa sinh ESBL

Khang sinh nhom B-lactam c6 chung cau triac phan tir gdm mot vong bdn canh,
dugc goi 13 vong B-lactam. Enzyme B-lactamase c6 thé pha v& vong bdn canh nay
lam mét hoat tinh cua khéang sinh, thuong dugc tiét ra chu yéu boi vi khuan Gram am,
rat pho bién & Salmonella (Liu va Pop, 2009). Hién nay, dya trén trinh tu cac axit
amin, B-lactamase dugc chia thanh bon loai, trong d6 loai AvaC la phé bién hon ca.
bé thuy phan vong B-lactam, loai A, C va D st dung serine va loai B str dung metallo
enzyme két hop véi cac ion k&m (Bush va ctv, 2010). Cac gen ma hoa sinh B-lactam
nhu blaCTX, blaSHV, blaTEM da dugc phat hién & 21 serovar Salmonella phan lap
tir thye pham c6 kha nang khang AMC, AM va CAZ (Hinh 3.2). Trong sb cac gen
duoc phat hién thi gen blaTEM chiém ty 1& cao nhét 52,38%, tiép dén 1a gen blaCTX
19,05%, riéng gen blaSHV khong duogc phat hién & tit ca 21 serovar. Piéu nay ciing
duge Cao va ctv (2002) nhan dinh gen blaTEM va blaCTX 13 2 gen ph bién thuong

duogc tim thay ¢ nhiéu vét chu cing nhu ¢ nhiéu vung khac nhau trén thé gidi.

M NCPC 1 2 3 49050607 8uOulOslileal2wl3wildasl SuiliOuulilanl 8eel 9,20 21
"

Hinh 3.2. Két qua x4c dinh gen ma héa sinh ESBL

Chil thich: M: Thang chudn 100bp plus; NC: Chitng am; PC: Chimg dwong [a:

blaCTX (950 bp), b: blaTEM (372 bp), c: blaSHV (231 bp)]; 1-21: mdu khdo sdt
Két qua ghi nhan dugc, gen blaCTX chiém vu thé voi ty 18 1a 52,38%. Theo
Asma (2006), kiéu gen CTX mi hoa B-lactamase 1a pho bién trong cac ching sinh
ESBL trén toan thé gidi. Kiéu gen nay chil yéu duoc tim thiy & Nam My, Vién Dong
va Pong Au va ciing duoc ghi nhan ¢ Trung Qudc, Nhat Ban, An Do, Bic My va Tay
Au. Trong s 21 serovar thi chi ¢6 S. Indiana mang ca hai gen (blaCTX, blaTEM)
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cung lac v6i 4,76%. Ddi véi gen blaTEM va blaCTX hién dién nhiéu ¢ serovar
Kentucky co ty 1€ lan luot 12 23,81%, 14,29%. Ngoai ra, ching t61 phat hién dugc cac
gen mi hoa enzyme B-lactamase loai A (blaTEM) biéu hién 11/21 chung, cac gen
nay c6 vai tro khang AMC, AM. Két qua phén tich ciing cho thiy c6 3 serovar
Kentucky c6 kiéu hinh khang CAZ déu mang gen blaTEM, blaCTX. CAZ 1a khang
sinh cephalosporin thé hé thtr 3. Cac p-lactamase thuy phan nhom khang sinh nay
phan 16n thudc nhém CTX, ma héa boi gen blaCTX. Ngoai ra, ching SA11/19 4221
khang CAZ mang cuing ltic ca hai gen blaTEM/CTX. Xét theo ngudn phan lap thi cac
serovar Salmonella c6 kha ning sinh p-lactamase cao nht tir thit heo (100%), thit ga
80%, ca tuoi 46,15% (Bang 3.18).
3.9 Su hién dién gen khang nhom tetracyline

Céc gen nay ma hdéa bom nguoc thai khang sinh, cac gen tet khac c6 chirc nang
bao v¢ ribosome cua Salmonella khéi tdc dung cua tetracyline. Cac gen khang TE
nhu tetA, tetB, tetC da dugc phat hién & 21 serovar Salmonella phan 1ap (Hinh 3.3 va
3.4). Trong s6 cac gen fet dugc phat hién thi fetA c6 ty 1é cao nhat (95,24%); gen tetC
(57,14%); riéng tetB phat hién thap nhét (4,76%) trong luan 4n nay.

M NC PC 15 2 “3E4NRFSEN GRS S SO NSE] () IS] STRNT DM S| BT SIS GR] /N1 S BT OB ()]

Hinh 3.3. Két qua xac dinh gen fefA, ferB ma héa khang tetracyline
Chil thich: M: Thang chudn 100bp plus; NC: Chitng dm; PC: Chimg dwong [a:
tetA (372 bp), b: tetB (228 bp)]; 1-21: cdc mau khdo sdt
Sy hién dién clia gen fetA ma hoa cho qua trinh bom day trong co ché khang
TE cta vi khuan di duoc nhiéu tac gid bdo cdo (Dang va ctv, 2007; Chenia va Vietze,

2012). Hau hét cac gen ma hoa kénh bom thai TE déu c6 kha ning khang TE, nhung
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it hiéu quéa hon so véi thé hé thir hai 13 doxycycline, minocycline va it gdy khang hoic
khong khang thé hé tht ba, chang han nhu tigecycline (Chopra va ctv, 2001). Pic
biét, két qua tong hop tir Bang 3.18 cho thiy 1 s serovar Salmonella ¢6 nhiéu hon
01 gen tet trong bd gen cua ching, cu thé 12 serovar mang 4 gen tetA,B,C (57,14%),
05 ching mang 2 gen tetA,C (23,81%). Tuy nhién, riéng SA07/20 3335 c6 hién dién
gen fetA,C nhung kiéu hinh khong khang TE, hién twong nay c6 thé duoc 1y giai vi
muc d6 biéu hién cia gen tetA,C la chua du va day dugc xem nhu mot mbi nguy dyu

bao murc d¢ gia tang khang TE trong tuong lai.

M NCPC_ 1.2 03 s S s Guun/as SUSnORS1 ORSTISS1VBN1S BN 4 BN SBTOGR A1 81 19 20 21

Hinh 3.4. Két qua x4c dinh gen fetC ma héa khang tetracyline
Chii thich: M: Thang chudn 100bp plus; NC: Chitng am; PC: Chitng dwong [a:
tetC (635 bp)]; 1-21: cdc mau khdo sdt

Tetracyline thuéc nhom khéng sinh phé rong, dugc st dung phé bién trong linh
vuc thd ¥ va nudi trong thity san & nhiéu nude trén thé gidi, trong d6 c6 Viét Nam dé
kiém soat cac ngudn bénh do vi khuan (Schwarz va ctv, 2001). Do d6, nhiéu nghién
ctru cho thay vi khuan da khang véi nhiéu loai khang sinh nhém nay (Van va ctv,
2007a, 2008). Nhiéu gen tet ma héa cho céc loai protein tham gia vao cac co ché
khang TE cua vi khuan di dugc xac dinh. Hién tai, c6 hon 40 gen khang TE da duogc
xéac dinh va giai trinh tu (Chopra va ctv, 2001). Tuy nhién, 3 trong s cac gen khang

TE thuong gap nhat 13 zetA, tefB va tetC (Roberts, 2005).
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Béang 3.18. Su hién dién gen ma hoa sinh ESBL va khang tetracycline

bla bla bla

Ngudn Ky hi¢u Serovar Kiéu hinh khang khang sinh TEM SHV CTX tetA tetB tetC
_ SA11/19 3497  S. Kentucky AMC/AM-C-NA/CIP/OFX-STR-TE + - - + +
Thitheo SAT11/19 4221 S. Indiana CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT + - + + -
Thitbo  SA07/20 3335 S. Infantis AM-C-NA/CIP/OFX-STR-SXT - - - + -
SA11/19 3498 S. Agona AMC/AM-CAZ-C-STR-TE-SXT + - - + -
SA12/19 1584 S. Infantis AM-C-NA-STR/GM-TE-SXT - - - + -
Thitga SAO05/20 1114 S. Potsdam AM-C-NA-STR/GM-TE-SXT + - - + -
SA07/20 1066  S. Kentucky  AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT - - + + +
SA07/20 1067  S. Kentucky  AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT - - + + +
SA11/19 3514  S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT + - - + -
SA11/19 3515  §. Saintpaul AM-C-NA/CIP-STR/GM-TE-SXT + - - + +
SA11/19 4205 S. Braenderup AM-C-NA-STR/GM-TE-SXT - - - + +
SA12/19 501 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT + - - + -
Ca SA12/19 1600  S. Kentucky  AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT - - + + -
SA01/20 66 S. Potsdam AM-NA/CIP-STR/GM-TE-SXT - - - + +
SA02/20 1524  S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT + - - + +
SA05/20 210 S. Infantis AM-C-NA-STR/GM-TE-SXT - - - + +
SA06/20 1808 S. Agona AMC/AM-CAZ-C-STR-TE-SXT - - - - +
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SA06/20 1809

S. Infantis

AM-C-NA/CIP-STR/GM-TE

SA07/20 460

OMF:1,z6:UT

AM-C-NA/CIP/OFX-STR/GM-TE-SXT

SA07/20 462

7:1,z6:UT

AM-C-NA-STR/GM-TE-SXT

SA08/20 2058

S. Kentucky

AM-C-NA/CIP/OFX-STR/GM-TE

+| | ]+

+| | ]+
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3.10 Sy hién dién gen khang nhém phenicol

Phenicol hoat dong bang cach bam vao peptidyltransferase cta tiéu phan 50S
ribosome, 1am ngin can sy hinh thanh lién két peptid gitra cac axit amin. O
Salmonella, c6 nhiéu gen tham gia khang lai cac khang sinh nhém nay, bao gdm bét
hoat O-acetyltransferase (gen catl va cat2), cac gen thudc hé thong kénh bom nguoc
thai khang sinh (cml/A, floR) (Khan va ctv, 2012). Phan tng PCR dugc thuc hién véi
3 cdp moi dic hiéu cho cac gen emlA, emiB va flo dé xac dinh kha nang khang C cta

21 serovar phan lap dugc (Hinh 3.5).

M NC PC 1 2 S3SERAEESE 6 7 uSERORROF 11 JI2BISERI 4R SE16. 417 18 19 20 21

Hinh 3.5. Két qua x4c dinh gen cmlA, cmIB va flo ma héa khang phenicol
Chii thich: M: Thang chudn 100bp plus; NC: Chitng dm; PC: Chirng dwong [a:
cmlB (840 bp), b: flo (673 bp), c: cmlA (394 bp)]; 1-21: cdc mau khdo sdt

Két qua tir Bang 3.19 cho thdy khong co serovar nao mang gen flo, 02 serovar
mang gen cmlA ty 1€ 9,52%, 01 mang gen cm/B ty 1€ 4,76%. Nhin chung ty 1¢ cac
serovar trong luan 4an nay mang gen khang C thap hon so véi B-lactam, TE,... Trong
ngién ciru nay chi xuat hién gen cmlA va biéu hién & cac ching khang véi C, ching
té chung c6 vai tro trong viéc khang khang sinh & cac mau nay.

3.11 Su hién dién gen khiang nhom quinolon

Khang sinh nhom quinolone duoc sir dung phd bién trong diéu tri nhiém
Salmonella da khang ¢ ngudi va tha y do phd tac dung rong cua ching. Poi voi
Salmonella c6 ngudn gbc thuc pham, khang quinolone duoc quan tam va da dugc dé
cap dén trong danh sach cac khang sinh quan trong nhat cia WHO trong linh vuc y

hoc nam 2016. Mot trong nhitng co ché khiang quinolone & Salmonella 1 do dot bién
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cac gen gyrA, gyrB va parC (Abatcha va ctv, 2014). NA 1a khang sinh ¢ s6 lugng
Salmonella khang nhiéu nhat véi ty 18 95,24%, tiép dén 1a CIP 66,67% va sau cling
1a OFX 52,38%. Két qua tir Hinh 3.6 cho thdy ty 1¢ phat hién cac gen khang khang
sinh thudc nhom quinolon 13 rat cao véi ty 18 100% ddi véi cac gen gyrA, gyrB, parC

va 95,24% ddi v6i gen parE.

MPCNdl 2 3 45 6 78 91011 12 1314 15 16 17 18 19 20 21

Hinh 3.6. Két qua x4c dinh gen gyrA, gyrB ma hoa khang quinolon
Chii thich: M: Thang chudn 100bp plus; PC: Chitng dwong [a: gyrA (251 bp), b:
gyrB (181 bp)]; NC: Chitng dm; 1-21: cic mau khdo sat

Déi chiéu véi kiéu hinh khang ctia nhom quinolon thi cac chiing trong nghién
clru nay c6 tinh trong dong vai kiéu gen chi thap hon nhém tetracycline 95,24%. Cac
gen gyrA, gyrB biéu hién ¢ ca chung khang (20/21) va ching nhay véi NA (1/21).
Chung SA11/19 3498 nhay vo1 NA cling c6 hién dién ca hai gen gyrA, gyrB. Gen
parC khang CIP va OFX hién dién 14/21 ching khang CIP, 11/21 chung khang OFX.
Chi c6 duy nhat ching SA11/19 3498 khong c6 biéu dién gen parE va twong dong
v6i kiéu hinh 12 nhay véi ofloxacin. Kha ning khang khac nhau trong cing mot nhém
quinolone ¢6 thé dugc quy dinh tir nhiéu gen khac nhau chtr khong nhat thiét chi tap
trung vao mot vai gen cu thé nao d6. Gen parE lién quan dén khang OFX, diéu nay
chi méi phat hién & mot serovar nhung 1a nén tang dé xac dinh viéc khang OFX &
nhirg chung con nhay véi OFX bang k¥ thuat tai t6 hop DNA va biéu hién gen.
Thém vao d6, viéc lam dung quinolone ¢ thé 1am ting sy tich lity dot bién trong cac
gen md hoa DNA gyrase va topoisomerase, dan dén su xuit hién cta cic chung

Salmonella khang quinolone (Gopal va ctv, 2016).
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Béang 3.19. Sy hién dién gen khang nhom phenicol va quinolon

Ngudn Ky hi¢u Serovar Kiéu hinh khang khang sinh cmlA  cmlB flo gyrA gyrB parC parE
Thit  SA11/19 3497  S. Kentucky AMC/AM-C-NA/CIP/OFX-STR-TE - - - + + + +
heo SA11/19 4221 S. Indiana CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT - - - + + + +

Thitbo SA07/20 3335 S. Infantis AM-C-NA/CIP/OFX-STR-SXT - - - + + + +

SA11/19 3498 S. Agona AMC/AM-CAZ-C-STR-TE-SXT - - - + + + -
SA12/19 1584 S. Infantis AM-C-NA-STR/GM-TE-SXT - - - + + + +
Thitga SA05/201114 S. Potsdam AM-C-NA-STR/GM-TE-SXT + - - + + + +
SA07/20 1066 . Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT + - - + + + +
SA07/20 1067  S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT - - - + + + +
SA11/19 3514  S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT - - - + + + +
SA11/19 3515 S. Saintpaul AM-C-NA/CIP-STR/GM-TE-SXT - - - + + + +
SA11/19 4205  S. Braenderup AM-C-NA-STR/GM-TE-SXT - + - + + + +
SA12/19 501 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT - - - + + + +

) SA12/19 1600  S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT - - - + + + +
“ SA01/20 66 S. Potsdam AM-NA/CIP-STR/GM-TE-SXT - - - + + + +
SA02/20 1524  S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT - - - + + + +
SA05/20 210 S. Infantis AM-C-NA-STR/GM-TE-SXT - - - + + + +
SA06/20 1808 S. Agona AMC/AM-CAZ-C-STR-TE-SXT - - - + + + +
SA06/20 1809 S. Infantis AM-C-NA/CIP-STR/GM-TE - - - + + + +
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SA07/20 460  OMF:1,z:UT AM-C-NA/CIP/OFX-STR/GM-TE-SXT

SA07/20 462 7:1,z6:UT AM-C-NA-STR/GM-TE-SXT

SA08/20 2058  S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE
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3.12 Sy hién dién gen khang nhom aminoglycoside

Aminoglycoside 12 khang sinh phd rong dugc sir dung phd bién trong diéu tri
nhiém trung. Aminoglycoside hoat dong bang cach lién két véi tiéu don vi 30S
ribosomal ctia vi khuan (mot s6 lién két v6i tiéu don vi 50S), tre ché sy di chuyén cia
peptidyl-tRNA tir vi tri A sang vi tri P, khién vi khudn khong thé tong hop protein
quan trong cho su phat trién cua chung. Cac loai khang sinh aminoglycoside khac
nhau lién két v&i cac vi tri khac nhau trén rRNA, tuy thudc vao cAu tric cta khang
sinh. Su thay d6i ciu tric ctia aminoglycoside dan dén giam déng ké kha niang khang
sinh lién két voi RNA. O vi khuan, kha ning khang aminoglycoside thuong 13 do
acetyltransferase (Aac), nucleotidyltransferase (adenylyltransferases, Ant) va
phosphotransferase (Aph) (Liu va Pop, 2009). Gen aad ma hoéa aminoglycoside-3’-
adenylyltransferase (Aad), tao ra kha niang khang STR va SPT bang cach
adenylylation (White va ctv, 2001). Trinh tu nucleotide cua gen aadB, tao ra kha nang
khang K, GN va TOB, da duogc xac dinh. Cac gen strA va strB ma hoa cac enzym bét
hoat va tao ra kha nang khang STR & it nhat 17 chi vi khudn gram am trong d6 co
Salmonella (Cameron va ctv, 1986).

Két qua cta luan an cho thdy su phu hop giita kiéu gen va kiéu hinh cua hai
khang sinh thuoc nhém aminoglycoside 1a STR va GN & cac mau la hoan toan khac
nhau. STR 1a mdt trong nhirng khang sinh c6 ty 1€ Salmonella khang 100%, tuy nhién
ty 1& phat hién gen strA, aadA2, aadB lan luot 13 52,38%, 57,14%, 4,76% (Hinh 3.7
va 3.8). Két qua ctia chung toi cao hon so v6i Chen va ctv (2004) véi ty 1& phat hién
strA va strB 13 22,5%, aadA2 13 31,2%, aadB 1a 37,7%. Diéu nay cho thiy co su
khac nhau dang ké trong mdi lién quan giita kiéu hinh véi kiéu gen khang STR va
GN (Bang 3.20). Mic du STR 1a mdt trong nhiing khang sinh duoc sit dung nhiéu
trong chan nudi va dugc giam sat chit ché boi hé thong giam sat vi khuan khang
khang sinh Hoa Ky (NARMS). Nguoc lai, trong cac kiéu hinh khang, ty 1¢ khong phu
hop giira kiéu gen va kiéu hinh & khang sinh GN lai rat thap. Két qua nay twong tu
v61 nhom tac gid McDermott va ctv (2016), theo do, GN ciing 1a khang sinh c6 ty 1¢

khong ph hop giita kiéu gen va kiéu hinh cao & cac mau. Tat ca nhitng két qua khac

78



nhau nay c6 thé dugc 1y giai 1a do mdi quan hé gitra ki€u hinh khang va sy biéu hi¢n

cua gen khang khang sinh khong phai luén luén dung.

Hinh 3.7. Két qua x4c dinh gen strA, strB ma hoa khang aminoglycoside
Chii thich: M: Thang chudn 100bp plus; NC: Chitng dm; PC: Chitng dwong [a:
strd (608 bp), b: strB (256 bp)]; 1-21: cdc mdu khdo sdt
M NC PC 1 2 3 4SH6REESEORSIDRSIN Sl 20l Sl 4] Suil el 7l 8 19 20 21

Hinh 3.8. Két qua xac dinh gen aadA2, aadB ma hoa khang aminoglycoside
Chil thich: M: Thang chudn 100bp plus; NC: Chitng dm; PC: Chirng dwong [a:
aadA2 (512 bp), b: aadB (219 bp)]; 1-21: cdc mau khdo sat

Ngoai ra, c6 thé 1a do c6 nhiéu co ché khang cung tham gia khang mot loai

khang sinh. C6 nhiéu co ché khang & Salmonella, bao gdm san xuat enzyme dé bat
hoat khang sinh, giam tinh thim ctia mang té bao, hoat dong cua hé théng bom nguoc
thai khang sinh va thay d6i muyc tiéu tic dung cta khang sinh. Cac gen khang c6 thé
duoc truyén ngang giita cac vi khuan thong qua bién nap, tai nap va tiép hop. Mot sd
lwong 16n cac gen c6 lién quan dén nhitng con dudng nay va lién quan dén diéu hoa

biéu hién gen. Trong mdt sd trudng hop, sy biéu hién ctia gen khang c6 thé khong
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lién quan dén kiéu hinh khang (Zou va ctv, 2009). Ngoai ra, su khong phu hop gitra
kiéu gen va kiéu hinh c6 thé 1a do céc co ché khang khac chwa duoc tim ra. Sy khong
phu hop gitta kiéu gen va kiéu hinh trong trudng hop nay c6 thé giai thich 1a do céac
gen khang biéu hién & mirc d6 chua di. Piéu nay lam vi khuan khong c6 kha ning
khang khang sinh (Andres va ctv, 2013). Vi viéc phan tich két qua truc tiép trén
serovar phan lap duoc thi c6 thé kiéu hinh khang do nhiéu kiéu gen qui dinh va khong
gidng voi nhimng gi cac tac gia khac két luan.
3.13 Sy hién dién gen khang nhém sulfonamide

Trong s6 21 serovar thi chi c6 05 ching mang ca hai gen (sull, sul2) cing lic

ty 18 23,81%. Poi v6i gen sull thi hién dién 13/21 chung (61,90%), sul2 thip hon

sull v6i ty 18 52,38%. Serovar mang nhiéu gen sull 13 Kentucky véi ty 16 38,46%,

Infantis v&i 30,77%; sul2 1a Kentucky véi ty 1€ 45,45% (Hinh 3.9).
M NCPC 1 2 3 455 6Rn/SRSENORS(RSERVESSENIANISEN 60 1 781SENON2 () 21

Hinh 3.9. Két qua xac dinh gen su/l, sul2 mi héa khang sulfonamide
Chil thich: M: Thang chudn 100bp plus; NC: Chitng dm; PC: Chirng dwong [a:
sul2 (435 bp), b: sull (331 bp)]; 1-21: cdc mau khdo sat.

Két qua Bang 3.20 ciing cho thiy cac gen khang sulfonamide phd bién & nghién
ctru nay 1a sull. O Salmonella, khang sulfonamid thuong do cac gen sul chiu trach
nhiém. Gen su/l niam trén cac yéu té di truyén chuyén vi, chang han nhu integron 1
hodc nam trén plasmid. Nhitng gen ndy c6 vi tri gan voi sull va sul3 trong mot
integron, ndm trén plasmid, hodc nam trén cac dao gy bénh ciia hé gen & Salmonella
(Antunes va ctv, 2006). Ching t6i phat hién mot sé serovar Salmnella nhidm kép 2

gen (sull, sul2) hoic két hop gitra integron 1 véi cac gen sull va sul2. Tuy nhién, vin
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c6 truong hop kiéu hinh khang khong pht hop vé6i kiéu gen khang, cu thé cac serovar
SA11/19 3497, SA06/20 1809 va SA08/20 2058 mac du c6 mang gen su/l,2 nhung
lai nhay v6i SXT. Trudng hop ndy c6 thé do mirc do diéu hoa hoat dong cua cac gen
sul bi trc ché béi mot tac nhan nao d6 hodc wu tién sy biéu hién cho céac gen cassette
khac da dugc chén vao integron trudc dé. Kha nang khang khac nhau trong cuing mot
nhém c6 thé duge quy dinh tir nhiéu gen khac nhau chir khong nhét thiét chi tap trung

vao mot vai gen cu thé nao do.
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Béang 3.20. Sy hién dién gen khang nhom aminoglycoside va sulfonamide

Ngudn Ky hi¢u Serovar Kiéu hinh khang khang sinh strA strB aadA2 aadB sull  sul2
. SA11/19 3497 S. Kentucky AMC/AM-C-NA/CIP/OFX-STR-TE + - + + + +
Thitheo SA11/19 4221 S. Indiana CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT + - - - - -
Thit bo SA07/20 3335 S. Infantis AM-C-NA/CIP/OFX-STR-SXT - - + - + -
SA11/19 3498 S. Agona AMC/AM-CAZ-C-STR-TE-SXT + - - - - +
SA12/19 1584 S. Infantis AM-C-NA-STR/GM-TE-SXT - - - - + -
Thit ga SA05/20 1114 S. Potsdam AM-C-NA-STR/GM-TE-SXT + - - - - +
SA07/20 1066 S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT - - - - + -
SA07/20 1067 S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT - - + - + -
SA11/19 3514 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT + - - - - +
SA11/19 3515 S. Saintpaul AM-C-NA/CIP-STR/GM-TE-SXT + - + - + +
SA11/19 4205 S. Braenderup AM-C-NA-STR/GM-TE-SXT - - + - + +
SA12/19 501 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT + - + - + +
Ca SA12/19 1600 S. Kentucky AM-CAZ-C-NA/CIP/OFX-STR/GM-TE-SXT - - + - + -
SA01/20 66 S. Potsdam AM-NA/CIP-STR/GM-TE-SXT + - + - - +
SA02/20 1524 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE-SXT + - + - - +
SA05/20 210 S. Infantis AM-C-NA-STR/GM-TE-SXT - - + - + -
SA06/20 1808 S. Agona AMC/AM-CAZ-C-STR-TE-SXT - - + - - -
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SA06/20 1809 S. Infantis AM-C-NA/CIP-STR/GM-TE

SA07/20 460 OMF:1,z6:UT AM-C-NA/CIP/OFX-STR/GM-TE-SXT
SA07/20 462 7:1,2z6:UT AM-C-NA-STR/GM-TE-SXT
SA08/20 2058 S. Kentucky AM-C-NA/CIP/OFX-STR/GM-TE

83



3.14 Phan tich mdi quan hé cidc nhém gen khang véi co ché da khang cia
Salmonella
Dé thyc hién phan tich cac nhoém gen khang & Salmonella lién quan dén co ché
da khang, mot sb serovar da khang da duoc lya chon dé giai trinh tu toan bo hé gen.
Tuy nhién, trong khudn khé cua luin an nay, chung t6i chi lya chon 04 ching theo
tiéu chi cing mot loai serovar, khang nhiéu khang sinh va theo nguén phan 1ap, gdm
S. Kentucky SA11/19 3497, S. Kentucky SA12/19 1600, S. Kentucky SA07/20 1066,
S. Kentucky SA07/20 1067. Cac chung trén dugc thuc hién gidi trinh tu toan bd hé
gen tai Cong ty TNHH Khoa Hoc KTEST.
3.14.1 Panh gia chit lwong giai trinh tu
Téng s6 trinh tu (reads) sau khi giai trinh tu dugc & ca 2 mach, s€ dugc loai bd
cac thanh phan adapter hodc céac vi tri mang cac nucleotide chét lugng thap bang cong
cu Fastp. Két qua chat lwong mau sau khi tinh sach dugc trinh bay & Bang 3.21.
Bang 3.21. Chit lwgng giai trinh tu ciia serovar
Ky hiéu Tong s0 Tong 0 %GC Chiéu dai Q0 Q30
read base (bp) (%) (%)
SA11/19 3497 4.517.642 679.459.738 53,04  31-151 97,01 95,94
SA12/19 1600 5.093.950 766.023.490 53,04  31-151 97,28 96,27
SA07/20 1066 5.081.006 763.823.726 52,87  31-151 96,79 95,65

SA07/20 1067 5.830.852 876.973.197 52,87  31-151 97,35 96,36

Dit liéu sau khi tinh sach s& dwoc phan loai taxonomy nham danh gia ngudn gdc
clia vi sinh vat trong mau. Co s¢ dir liéu sir dung bao gém céc trinh tu tir ngudi, vi
khuan, vi khuén ¢d, virus, mot s6 nAm va mot sd dong vat nguyén sinh nho.
3.14.2 Lip rap de novo va xac dinh ngudn goc contigs

Lap rap de novo 1a mot phuong phap xdy dung bo gen tir mot sb luong 16n cac
doan DNA (ngén hodc dai) ma khong can biét trudce vé trinh tu hodc trat tu chinh xac
cua cac doan d6. Pham vi nghién ctru nay, ching t61 str dung cong cu Unicycler v0.4.7

de sap xep de novo.
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Céc vung trinh t 13p lai c6 do phu sau thap gay kho khan trong lap rap genome,
két qua lap réap thuong 1a mot sd lugng cac contigs roi rac thay vi chi mot dai dién
cho genome. Chung t6i stt dung BLASTn véi co sé dit liéu cho phép xéac dinh két qua
tuong dong gitra cac contigs sau lip rap v6i co s dit lidu trén thé giéi. Chung t6i chi
chon nhirng két qua c6 do twong ddng cao nhit tir cac két qua BLAST. Sau d6 chon
ra ching tham chiéu c6 do twong dong cao voi mau phan 1ap. Cac serovar SA12/19
1600; SA11/19 3497; SA07/20 1066; SA07/20 1067 dugc so sanh voi ching tham
chiéu c6 ma s6 1a CP043667.1 (Phu luc B7, B8, B9, B10). Trinh tu hoan chinh cia
chung tham chiéu gin nhét duogc sir dung dé dinh hudng cac contigs sau lap rap st
dung chuong trinh sap giong cot bd gen MAUVE, LASTZ va phan mém Geneious.
3.14.3 Két qua giai trinh tu nhiéu locus (MLST) va xac dinh serotype

MLST duoc xac dinh dua trén phﬁn mém MLST 2.0. Cac contigs s€ duogc so
sanh voi cac gen “gitt nha” luu trit tir co s¢ dit liéu pubmlst.org dé xac dinh kiéu alen
va mi s6 ST (Sequence type). Néu trinh tu cac gen “giit nha” gidng véi cac trinh ty
duogc luu trit, két qua ma ST duogc cap cho ching ¢6 to hop alen cac gen “giit nha”
tring khép v6i miu phan tich. Serotype ctia chung dugc xac dinh dua trén phan mém
SeqSero2. So sanh voi két qua duge thuc hién bang phuong phap truyén thong, két
qua xac dinh serotype bang k¥ thuét giai trinh ty hoan toan trung khép va dugc trinh
bay tai Bang 3.22.

Bang 3.22. Két qua xac dinh serotype ciia chiing phan lap

Cong thirc khang nguyén

Ky hi¢u chuing Khang  Khing nguyén H Cong thirc Serovar
nguyén O Phal Pha 2

SA12/19 1600
SA11/19 3497
SA07/20 1066
SA07/20 1067

8 1 1,26 8:1:1,26 S. Kentucky
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3.14.4 Phan tich nhém gen khang lién quan yéu t6 di truyén di dong

Phan tich két qua thu nhan dugc, ching t61 phat hién dugc céac integron ¢ ca bon
serovar nhung cha yéu 12 nhom 1 (In#[1). Integron 1a phuong tién va con dudng dé
chuyén gen giita cac vi khudn. Integron gdm c6 ba phan 1a: (1) gen ma hoa enzyme
tai to hop tyrosine (integrase, dugc ma hoa bai gen intl), can thiét cho su tich hop dic
hiéu trong integron. (2) vi tri tich hop nam sat intI, attI, ving ndy dugc nhan dién boi
integrase. Va (3) promoter (Pc), ndm & cudi int, can thiét cho phién ma va biéu hién
cac gen trong cassette (Xu va ctv, 2011). Integron con c6 kha ning mang, bat giit va
chuyén ddi cac gen cassette (Jacquier va ctv, 2009) va 1 noi thé hién tinh ning cta
gen cassette. Mot integron c6 thé mang 10 gen cassette, dic biét c6 integron chira 100
gen cassette goi 1 siéu integron. Gen cassette ciing 13 mot yéu té di truyén c6 kha
nang di chuyén, gan vao hay roi ra khoi integron, tinh ning cua gen cassette thuong
12 ma hoa sy khang khang sinh, tinh ning nay chi dugc thé hién khi gen cassette gin
vao integron, khi n6 ¢ trang thai tu do thi khong c6 tinh ndng nay. Céac gen cassette
dong vai tro quan trong, 13 co sé chinh 1am lan truyén tinh khang khang sinh hién nay
(Guerin va ctv, 2009), xac dinh sy hi¢n dién cua integron va gen cassette & cac serovar
Salmonella 14 can thiét dé chung ta quan tdm hon nita vé ding khang sinh trong chin
nuoi va diéu tri.

Céc integron nhém 1 duogc xac dinh trén contigs vi tri 17 dbi v6i SA12/19 3497;
contigs vi tri 20, 39, 40 dbi v6i SA12/19 1600; contigs vi tri 19, 37, 38 d6i voi
SA07/20 1066 va 1067. Cac ving integron trén mdi contigs dugc chu giai tai phu luc
B11, B12, B13. Trong d0, tai vi tri integron trén contig 17, 19, 20 chtra cac gen tet,

aadA, sull c6 vai tro khang khang sinh nhém tetracyline, aminoglycoside va
sulfonamide. Integron trén contigs 37 va 39 chi mang hai gen /nuF/InuG va aadA ma
hoa nucleotidyltransferase khang khang sinh nhom lincosamide va aminoglycoside.
Khang sinh thugc nhom lincosamid c6 phd khang khuan tuong ty nhu khang sinh
nhom macrolid. Cé tac dung trén S. aureus, nhung khong c6 hi¢u qua trén S. aureus
khang methicilin va it c6 tac dung trén truc khuén, gram am, hiéu khi. Diéu nay cho

thdy c6 kha nang viéc lya chon cling nhu phéi hop khang sinh chua that su hiéu qua
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trong chin nudi va nudi trong thuy san. Vi vay, c6 thé nhin dinh cac serovar SA12/19
1600, SA07/20 1066 va SA07/20 1067 thu nhan gen /nuF/InuG khang lincosamid tu
cac loai khac 1a rat 16n. Integron trén contigs 38 va 40 mang gen dhfr mi héa
dihydrofolate reductase khang TMP, gen cm/A khang C, gen arr ma hoa ADP ribosyl
transferase khang RA. Khang sinh RA dugc xem la thé hé méi thudc nhom macrolide,
khang sinh phd khang rong, chuyén dung trong thity san chil yéu 13 tom va c4, c6 tac
dung ddi véi ca hai vi khuan Gram am va duong. Bén canh do, serovar SA12/19 1600
duoc phan 14p tr mau c4 nén viéc thu nhan cac gen khdng ngoai lai tir méi trudong
nudi trong thiy san 13 diéu rat dang quan tam. Két qua phan tich va xac dinh ciu trc
integron 1 ctia bn serovar cho thdy chiing mang dong thoi nhiéu gen khang khang
sinh, diéu nay hoan toan pht hop véi kiéu hinh da khang di dugc xac dinh. Bén canh
d6, chiing t6i con ghi nhan tinh da khang ctia bon serovar c6 lién quan dén yéu to di
truyén chuyén vi 13 7#21 ma hoa Urf2 hién nay chua c6 cong trinh nghién ctru nio
cho biét hay mo ta chi tiét chirc ning hoat dong cua chiing.
3.14.5 Phan tich cac nhom gen khang khang sinh cua Salmonella

Céc nhom gen khang khang sinh c6 trong trinh tu de novo ctia bén ching nghién
ctru duge xac dinh tir két qua cha giai hé gen va cac chuong trinh thut toan Kmer-
Search, BLAT trong hé théng phan tich PATRIC. Két qua tom tit cac gen khang va
kiéu hinh khang khang sinh dugc trinh bay trong Bang 3.23. Trong tong s6 44 kiéu
hinh dugc tao ra tir két qua khang sinh d6. C6 38 kiéu hinh khang c6 biéu hién cua
céc gen khang. Co 06 kiéu hinh nhay v6i khang sinh nhung déu c6 biéu hién ciia gen
khang. Nhu vay, su phu hop giita kiéu gen va kiéu hinh 1a 86,36% (38/44) va khong
phu hop 14 13,64% (06/44). Ty 18 kiéu hinh khang trung khop véi kiéu gen caa chung
t6i ¢6 phan cao hon so véi két qua ctia Nguyén Thanh Viét va ctv (2018), cho biét ty
1¢ phu hop giita kiéu gen véi kiéu hinh & cac chung Salmonella 1a 71,4%. Két qua
nghién ctru cua chiing t6i thap hon so véi cac két qua ctia mot sb tac gia khac nhu
McDermott va ctv (2016) (99%) va Zankari va ctv (2013) (99,74%). Mac du co6 su
phti hop cao giita kiéu gen va kiéu hinh, tuy nhién con mot ty 1& 16n (13,64%) kiéu
gen va kiéu hinh khong phu hop nhau. Trong d6, dang chu y ching SA11/19 3497 ¢6
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hién dién kiéu gen khang SXT (sull, sul2, folA, dhfr14) nhung kiéu hinh lai nhay véi
khang sinh nay. Tiép theo GN thuéc nhom aminoglycoside c¢6 kiéu hinh nhay nhung
lai c6 biéu hién cac gen (aac(6")-Iaa, aac6-Iaa, aph(6)-Id, aph(3")-Ib) khang khang
sinh nhom nay. Sy khong phu hop gitta kiéu gen va kiéu hinh trong luan 4n nay c
thé 1a do c6 nhiéu co ché cing tham gia khang mot loai khang sinh. Diéu nay lam vi
khuan van con kha ning nhay voi mot vai khang sinh (Andres va ctv, 2013). Tuy
nhién, dé giai thich van dé nay, nhan dinh cta ching to61 thién vé hién tuong uc ché
gen sau phién ma dan dén cac gen khang roi vao trang thai “cam ling”. Cho dén ngay
nay, cac nha khoa van tiép tuc tim hiéu vé hién tuong cam gen trén nhiéu ddi tuong
khac nhau nham tim hiéu va lam sang to6 mot cach chi tiét co ché ciia RNAI. Két qua
nghién nay cung cap thém thong tin dé hiéu rd ban chat ciia co ché nay nham ung
dung k¥ thuat cam gen vao viéc xac dinh churc nang khang cia cac gen trong cac b
di truyén cua sinh vat.

Céc gen khang khang sinh c6 thé duoc truyén ngang giita cac vi khuin thong
qua bién nap, tai nap va tiép hop. Mot s6 lugng 16n cac gen con lién quan dén diéu
hoa biéu hién gen. Trong mot sb truong hop, su biéu hién cta gen khang co thé khong
lién quan dén kiéu hinh khang (Zou va ctv, 2009). Mit khac, su khong phu hop gitra
kiéu gen va kiéu hinh ¢6 thé 1a do cac co ché khang méi chua dugc phat hién. Viéc
tim ra co ché khang méi & vi khuan con nhiéu han ché vi hau hét cac nghién ctru déu
tap trung vao nudi cdy vi khuan va tim cac gen khang da biét trudc thong qua cac k¥
thuat sinh hoc phan tir nhu PCR. Céch tiép cin ndy 1am cho ching ta hiéu biét chua
day du vé hé gen khang khang sinh ¢ vi khuan (Martiny va ctv, 2011).

Két qua cua chung toi cho thiy su phu hop gitta kiéu gen va kiéu hinh cua cac
khang sinh thuéc nhém phenicol, aminoglycoside va tetracycline c6 ty 1¢ cao nhét.
Dbi voi CAZ thudc nhém cephalosporin thé hé thir 3 thudng duge chi dinh dung
trong nhitng bénh nhiém khuan ning ma khang sinh thong thuong khong tac dung thi
chi ¢c6 SA11/19 3497 con nhay véi chiing va c6 kiéu hinh khép véi kiéu gen. Tuy
nhién, ba serovar con lai SA12/19 1600, SA07/20 1066, SA07/20 1067 déu khang

khang sinh niy va cé kiéu gen twong tng khi giai trinh tu. Diéu nay cho thay viéc
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giam sat tinh hinh str dung loai khang sinh nay 1a rat can thiét va tuy cung mot serovar
nhung ngudn phan 1ap khac nhau c6 thé din dén tinh khang vé s6 luong ciing nhur
chung loai khang sinh 1a khac nhau. Hon thé nita, két qua giai trinh ty hé gen ciing
¢6 su hién dién hau hét cac gen c6 kha nang ma hoa khang lai cac loai khang sinh cua
cac nhom ndy véi ty 18 trong dong cao. Tuy nhién, sy c6 mit cua gen khang khong
cO nghia Ia ching s€ biéu hién, hodc biéu hién da manh dé tao ra kiéu hinh khang. Su
biéu hién ciia cac gen khang & kiéu hinh nhay khang sinh tir két qua nay 1a mot minh
chtng. Giai trinh ty thé hé mdi con c6 mot uu diém: day 1a phuwong phéap kha thi cho

muc dich giam sat cac gen khang khang sinh & vi khuan (Zankari va ctv, 2013).
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Bang 3.23. S6 lwgng cAc gen va kiéu hinh khang khang sinh cia Salmonella

Khang Ky hiéu (Kiéu hinh/nhém gen khang khing sinh)
Nhom
sinh SA11/19 3497 SA12/19 1600 SA07/20 1066 SA07/20 1067
(R) S) S) (S)
AMC | blaTEM-1 blaCTX-M-55 blaCTX-M-55 blaCTX-M-55
blaTEM family blaCTX-M family blaCTX-M family blaCTX-M family
(R) (R) (R) (R)
B-lactam AMP | blaTEM-1 blaCTX-M-55 blaCTX-M-55 blaCTX-M-55
blaTEM family blaCTX-M family blaCTX-M family blaCTX-M family
(S) (R) (R) (R)
CAZ | blaTEM-1 blaCTX-M-55 blaCTX-M-55 blaCTX-M-55
blaTEM family blaCTX-M family blaCTX-M family blaCTX-M family
R R R R
Phenicol C ® ® ® ®
floR family cmlA family; floR family | cmlA family; floR family | cmlA family; floR family
R) (R) (R)
NA (R) gyrd; gyrB; parC; parE; | gyrA; gyrB; parC; parE; | gyrA; gyrB; parC; parE;
Quinolone gyrA; gyrB; parC; parE mdtK/norM (MATE mdtK/norM (MATE mdtK/norM (MATE
family) family) family)
CIP | (R) R) (R) (R)
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gyrd, gyrB, parC, parE

ayrA, gyrB, parC, parE;

gyrA, gyrB, parC, parE;

gyrA, gyrB, parC, parE;

mdtK/norM (MATE mdtK/norM (MATE mdtK/norM (MATE
family) family) family)
R) (R) (R)
OFX (R) gyrA, gyrB, parC, parE; | gyrA, gyrB, parC, parE; | gyrA, gyrB, parC, parE;
ayrd, gyrB, parC, parE mdtK/norM (MATE mdtK/norM (MATE mdtK/norM (MATE
family) family) family)
(S) R) (R) (R)
aac(3)-1; aac(3)-1d; aac(3)-1I; aac(3)-1d; aac(3)-1; aac(3)-1d; aac(3)-1; aac(3)-1d;
aac(6')-laa; aac(6')- ac(3)-1la; aac(3)- aac(3)-Ila; AAC(3)- aac(3)-1la; aac(3)-
Ie,fg hj kLr-z; aph(3")-1; | ILIILIV,VLVIILIX, X; ILILIV, VLVIILIX, X; ILILIV, VI VIILIX, X,
oM aph(3")-1b; aph(6)-1d; aac(6')-laa; aac(6')- aac(6')-laa; aac(6')- aac(6')-laa; aac(6')-
Aminoglycoside aph(6)-Ic/aph(6)-1d; Ic.f,g hjklLr-z; aph(3')- | Icf,g hj.klr-z aph(3)- | lcfgh,jklr-z aph(3')-
aph(3")-1b; aadA7 (aadA | I; aph(3")-1; aph(3")-1a; | I; aph(3')-1a; aadA7 I; aph(3')-1a; aadA7
family), kdpE; acrD aadA7 (aadA family), (aadA family); acrD (aadA family),; acrD
(AcrAD-TolC) (RND acrD (AcrAD-TolC) (AcrAD-TolC) (RND (AcrAD-TolC) (RND
type) (RND type) type) type)
STR | (R) R) (R) (R)
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aac(3)-1; aac(3)-1d;
aac(6')-laa; aac(6')-
Ic.f,g,hj.kLr-z; aph(3")-1;
aph(3")-1b; aph(6)-1d;
aph(6)-Ic/aph(6)-1d;
aph(3")-1b; aadA7 (aadA

aac(3)-1I; aac(3)-1d;
ac(3)-1la; aac(3)-
ILIILIV, VL VIILIX, X;
aac(6')-laa; aac(6')-
Ic.f,g,hj.kLr-z; aph(3')-
I; aph(3")-1; aph(3")-1a;

aac(3)-1; aac(3)-1d;
aac(3)-1la; AAC(3)-
ILILIV, VLVIILIX X,
aac(6')-laa; aac(6')-
Ic.f,g,hj.kLr-z; aph(3')-
I; aph(3')-1a; aadA7

aac(3)-1; aac(3)-1d;
aac(3)-1la; aac(3)-
ILIILIV, VL VIILIX, X;
aac(6')-laa; aac(6')-
Ic.f,g,hj.kLr-z; aph(3')-
I; aph(3')-1a; aadA7

family); kdpE; acrD aadA7 (aadA family), (aadA family); acrD (aadA family); acrD
(AcrAD-TolC (RND type) | acrD (AcrAD-TolC) (AcrAD-TolC) (RND (AcrAD-TolC) (RND
(RND type) type) type)
Tetracycline TE ® ® ®) ®
tetC, tetA tetC, tet4 tetC, tetA, tetR tetC, tetA, tetR
Sulfonamide/ SXT (S) (R) (R) (R)
trimethoprim sull, sul2, folA, dhfri4 sull, sul2, folA, dhfrAl14 | sull, sul2, folA, dhfrA14 | sull, sul2, folA, dhfrA14
Khic mph(A) family; mrx; arr-2; uhpT, glpT; Inu(F)/Inu(G); linG; pmrF; bacA; SugE, BcrC, MarB; MarR;

MarA; QacE
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3.14.5.1 Nhom gen lién quan dén khang nhom p-lactam

Gen khang nhom B-lactam duoc phat hién chii yéu blaTEM-1 va blaCTX-M-
55. Riéng blaTEM-1 chi phat hién & SA11/19 3497, blaCTX-M-55 hién di¢n & ba
serovar SA12/19 1600, SA07/20 1066, SA07/20 1067. Ca bén serovar phan lap déu
khang AMP va déu biéu hién gen khang. D6i v6i AX phdi hop véi axit clavulanic
gitip cho khéng bi B-lactamase pha huy, xét vé kiéu hinh chi c6 SA11/19 3497 khang
loai khang sinh nay va két qué giai trinh tu hé gen ciing ¢ hién dién gen blaTEM-1.
Theo Giierri va ctv (2004) cho biét cac enzym thudng xuyén lién quan dén khang AX
thuong dugc ma hoa béi gen blaTEM-1. Trong 2 thap ky qua, b/laCTX-M da nhanh
chong lan rong khap thé giéi va 133 loai blaCTX-M khéc nhau hién da duoc cong
nhan (Jacoby, 2009). Trong d6, blaCTX-M-55 1an dau tién duoc cong bd & E. coli va
Klebsiella pneumoniae sinh ESBL ¢ Thai Lan vao nam 2004 va 2005. Cong trinh d6
bao cdo phan lap dugc 7 ching mang blaCTX-M-55 (Kiratisin va ctv, 2007). Sau do,
nhiéu béo cdo cho rang cic chung phan 1ap thudc Enterobacteriaceae déu co hién dién
gen blaCTX-M-55 & ca ngudi va dong vat tai mot s qudc gia trén thé gidi (Sjolund-
Karlsson va ctv, 2011). Gen blaCTX-M-55 khéc vo1 blaCTX-M-15 chi béi mdt axit
amin thay thé duy nhat (valin thay cho alanin) & vi tri 80 (Ala80Val). Do d6, blaCTX-
M-55 duogc xem c6 hoat tinh thuy phan twong tu nhu blaCTX-M-15 va thé hién hiéu
suat xuc tac tang 1én d6i voi CAZ ciing nhu CTX (Poirel va ctv, 2002). Cac nghién
ctru trude ddy con cho rang cac chung phan 1ap sinh blaCTX-M-55 thudng cho thiy
kha ning khang CAZ cao (Kiratisin va ctv, 2007). Két qua nay ciing cho thiy ba
serovar SA12/19 1600, SA07/20 1066, SA07/20 1067 c6 kiéu hinh khang CAZ va ¢
hién di¢n cua gen blaCTX-M-55.

Enzzyme B-lactamase rat phd bién & Salmonella. Trong sd cac gen quy dinh
tong hop enzyme ndy, gen blaTEM-1 va blaTEM-55 1a cac gen phd bién nhét (Khan
va ctv, 2012). Trong qua trinh thyc hién, chung t61 phat hién duogc ca hai gen nhung
c6 su phan bd khac nhau. Gen blaTEM-1 chi phat hién & SA11/19 3497 va gen
blaCTX-M-55 phd bién & ba serovar con lai SA12/19 1600, SA07/20 1066, SA07/20
1067. Ty 1& phu hop gitta kiéu gen va kiéu hinh 1a 100%. Ngoai ra, phan tmg PCR
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dung dé phat hién cac gen khang p-lactam phut hop 100% véi két qua giai trinh ty hé
gen ctia bdn serovar, trong d6 dang luu y 13 gen blaSHV hoan toan khong hién dién
& ca hai phuong phap. Quan trong hon, qua két qua giai trinh ty ching t6i con phat
hién c6 dot bién tai vi tri codon 90 (Asp90Gly) trén gen blaTEM ciia chung SA11/19
3497. Ba chung con lai SA07/20 1066, SA07/20 1067 va SA12/19 1600 d6t bién ciing
xudt hién tai vi tri codon 80 c6 sy thay thé Ala thanh Val (Ala80Val). Piéu nay cho
thiy kha ning khang khang sinh thudc nhom B-lactam ctia cac Salmonella cta luin
an nay co6 su tham gia ctia nhiéu co ché.
3.14.5.2 Nhém gen lién quan dén khang nhém phenicol

Phenicol hoat dong bang cach gan vao peptidyltransferase cua tiéu phan 50S
ribosome, muc dich ngin can sy hinh thanh lién két peptid giita cac axit amin. Dbi
v6i Salmonella, c6 nhiéu gen tham gia khang lai cac khang sinh nhom nay, bao gom
bat hoat O-acetyltransferase (catl va cat2), cac gen thudc hé théng kénh bom ngugc
thai khang sinh (cmlA, cmIB, floR) (Khan va ctv, 2012). Trong nghién ctiru nay xét
vé kiéu hinh ca bdn serovar déu khang véi C, nhung két qua PCR chi phat hién gen
cmlIA & SA07/20 1066. Tuy nhién, cac gen cmlA va floR déu biéu hién & cac serovar
bang k¥ thuat giai trinh tu hé gen (SA11/19 3497 chi phat hién gen floR), diéu nay
hoan toan phu hop véi kiéu hinh khang d3 duoc khao sat va ching t6 ching c6 vai
tro trong viéc khang khang sinh d6i voi nhom phenicol.
3.14.5.3 Nhom gen lién quan dén khang nhém quinolon

Co ché khang quinolone di dugc mé ta va dic trung & nhiéu loai vi khuén
(Hooper, 1999). Nhirng dot bién nay chu yéu lién quan dén thay doi axit amin tai cac
vung xac dinh khang quinolon QRDR trong cac tiéu don vi cau thanh topoisomerase
11 (gyrA, gyrB) va IV (parC, parE), c¢6 lién quan dén qua trinh sao chép DNA, tai to
hop, phién mi va phan chia ctia nhidm sic thé da sao chép (Hooper, 1999). Hau hét
cac vi khuan khang quinolon déu c6 dot bién tai QRDRs ciia ca gyrA va parC. Ngoai
ra, mdt co ché méi khang quinolon 14 qua trung gian plasmid PMQR di dugc bao cao
lién quan dén viéc bao vé DNA gyrase. Cac cong bd nhin manh tim quan trong cua

PMQR gitra cac vi khuan gy bénh khac nhau c6 ngudn gdc tir thye pham (Martinez-
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Martinez va ctv, 2003). Ngoai ra, sy tham gia ctia nhiéu co ché bom thai va sy hién
dién cua gen méi, aac (6’)-Ib-cr ma hoa mot enzym diéu chinh fluoroquinolne
(aminoglycoside acetyltransferase) di dugc phat hién trong nhiéu vi khuan duong
rudt (Machado va ctv, 2006). Chung t6i ghi nhén ty 1é serovar c6 kiéu hinh khang cao
nht 13 cac khang sinh thuc nhom quinolon. Pidu ndy hoan toan trai nguoc véi cac
serovar dugc phan 14p tir phia Bic ciia nhom tac gia Nguyén Thanh Viét va ctv (2018).
Nhom nay cho biét CIP 1a khang sinh it bi khang nhét, chi c6 duy nhat mot serovar la
khang CIP. Ching toi di phat hién cac gen khang pho bién 1a gyrA, gyrB, parC va
parE hién dién 100% & cac serovar. Két qua nay hoan toan phu hop voi két qua PCR
d3 khao sat & cac phan trudc. Quan trong hon, két qua cia luan an con phét hién c6
dot bién & gyrA va parC & ca 4 serovar. Cu thé, dot bién trén gen gyrA tai codon 83
c6 sy thay thé Ser thanh Phe (Ser83Phe) va codon 87 thay thé Asp thanh Asn
(Asp87Asn). P6i v6i parC phat hién dot bién tai codon 57, 80, 395, 469 va 620 su
thay thé 1an luot nhu sau Thr57Ser, Ser80Ile, Ser395Asn, Ala469Ser, Thr620Ala.
Khéng c6 dot bién nao duge tim thay trong cac gen gyrB va parE. Theo cong bd cta
Park va ctv (2019), tit ca 10 serovar S. Kentucky phan 1ap c6 kiéu hinh khang CIP
dugc phat hién c6 dot bién & gyrA va parC. Tam ching déu c6 dot bién kép gidng
hét nhau & gyrA va parC (Ser83Phe; Asp87Asn ¢ gyrA va Thr57Ser; Ser80lle &
parC). Ngoai trir hai chung c6 sy thay thé Tyr thanh Asp trong gyrA tai codon 87
(Tyr87Asp). Mot nghién ctru khac cling phat hién dot bién kép tai gyrA (Ser83Phe
va Asp87Gly) va parC (Ser80Arg) cua serovar S. Kentucky (Song va ctv, 2018). Qua
d6, cho thay dot bién tai gyrA va parC xuét hién véi tan suat cao hon gyrB va parE.
béi vai gyrA dot bién thuong xdy tai hai vi tri 83 va 87, tuy nhién loai axit amin dugc
thay thé ctia cic serovar 1a rat da dang do boi vi tri, dia 1y va ngudn phan lap khac
nhau. Déi véi parC cac serovar cua luan an co s6 diém dot bién nhiéu hon so véi cac
cong trinh da duogc cong bd. Piéu nay, minh ching cho viée vi sao ty 1¢ khang khang
sinh thugc nhém quinolon rat cao ciia cac ching Salmonella phan 1ap duoc da trinh

bay & cac phan trudc.
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Ngoai ra, chung t6i con phat hién gen mdrK lién quan dén kénh bom ngugc thai
khang sinh MdtK/NorM thudc ho MATE, biéu hién ¢ 3/4 (75,0%) s6 luong serovar.
Nhu vdy, cac gen nay co6 thé tham gia vao co ché khang khang sinh thudc nhom
quinolon & bdn serovar. Hién twong khang khang sinh thudc nhém quinolon con duoc
cac cong trinh nghién ctru khac chi ra vai tro cua gen gnr ma hdéa cac doan
pentapeptide 1dp lai c6 nhi¢m vu bao v¢ cac enzyme DNA gyrase va topoisomerase
IV khang quinolone va nam trén plasmid. Tuy nhién, két qua thu dugc trong ludn an
nay hoan toan khong phat hién cac gen gnr cé vai tro khang khang sinh thugc nhém
quinolon. Piéu nay cho thay cac serovar Salmonella phan 1ap dugc trong luin 4n nay
mang gen khang quinolone thudc nhom khac. Vi vy, viéc tim hiéu sau hon vé co ché
khang khang sinh nhom quinolon béi gen gnr ctia Salmonella phan 1ap tir thuc pham,
dic biét 1a serovar Kentucky 1a diéu can thiét trong giai doan hién nay.
3.14.5.4 Nhém gen lién quan dén khang nhém aminoglycoside

Céc khang sinh thudc nhom aminoglycoside 1a mot trong nhitng khang sinh phé
rong dugc str dung rong rai trong chian nudi va nudi trong thity san. Chung hoat dong
bang cach lién két voi tiéu don vi 30S ribosomal cua vi khuan (mot s6 lién két véi
tiéu don vi 508), tc ché su di chuyén ctia peptidyl-tRNA tir vi tri A sang vi tri P, 1am
vi khuan khéng thé téng hop protein thiét yéu cho sy phat trién ctia chung. Cac loai
khang sinh nhom aminoglycoside khac nhau lién két vai cac vi tri khac nhau trén
rRNA, tuy thudc vao cdu trac cua khang sinh. Sy thay d6i cdu tric cua
aminoglycoside dan dén giam dang ké kha ning khang sinh gin két véi RNA. O vi
khuan, kha ning khang aminoglycoside thuong 1a do acetyltransferase (Aac),
nucleotidyltransferase (adenylyltransferases, Ant) va phosphotransferase (Aph) (Liu
va Pop, 2009). Phan tich dir li¢u thu dugc, chiing t6i chi x4ac dinh dugc hai gen khang
khang sinh tong hop enzyme thudc hai nhém trén d6 13 gen aac (aac(3)-I; aac(3)-1d;
aac(6')-laa; aac(6')-Ic.f,g,h,jklr-z) va aph (aph(3")-I; aph(3")-1b; aph(6)-1d;
aph(6)-Ic/aph(6)-1d; aph(3")-Ib). Ngoai ra, tit ca cic serovar khang STR tir kiéu hinh
déu c6 biéu hién cua gen khang nhu aadA7 thude ho aadA, chimg té cac gen ndy c6

vai tro khang STX va GN ¢ céac serovar. Diéu nay da duoc tac gia Garcia-Migura va
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ctv (2012) nhéan dinh. Theo dé, cac gen aadA phd bién trong cac Salmonella. Tuy
nhién, v&d1 SA11/19 3497, cac gen nay khong co6 tic dung khang GN. Véi 1y do la
SA11/19 3497 c6 kiéu hinh nhay vi khang sinh ndy. Bén canh d6, chung t6i con phat
hién gen acrD ma hoa cho cac hé thong bom nguoc AcrAD-TolC (loai RND) & tat
ca cac serovar. Riéng SA11/19 3497 chung t6i con phat hién gen kdpE duoc biéu hién
nhung ciing khéng lién quan gi dén vai trd khang GN vi SA11/19 3497 hoan toan
nhay v6i GN. Mit khac, tac gia Madsen va ctv (2000) cong bd rang strA va strB méi
1a cac gen pho bién ¢ S. Typhimurium. Tuy nhién, két qua giai trinh tu, hai gen strA
va strB hoan toan khong biéu hién & 04 serovar. Diéu nay cho thay rang sy phd bién
cua céac gen khang ¢ cac serovar la khac nhau.
3.14.5.5 Nhém gen lién quan dén khang nhém tetracycline

Tong so6 hai gen khang TE duoc phat hién & ca bon serovar, bao gdm cac gen
tetA va tetC. Trong d6 gen tetA, tetC ma héa bom nguoc thai khang sinh. Hau hét
cac gen ma hoa kénh bom nguoc thai TE déu c6 kha nang khang TE, nhung it hiéu
qua hon so v&i thé hé tht hai 1a doxycycline va minocycline va it giy khang hoic
khong khang thé hé thir ba, chang han nhu tigecycline (Chopra va ctv, 2001). Két
luan nay cho thay fetA va tetC & cac serovar déu co vai tro trong khang TE. Ngoai
cac gen mi hoa kénh bom nguoc thai khang sinh, két qua cua ching t6i khong phat
hién gen nao khéc gitip Salmonella bao v¢ ribosome nhu feftM va tetS. Thém vao do,
vi khuan diéu hoa biéu hién gen khang bang nhiéu cach khac nhau, mét trong nhing
cach do 1a st dung gen tefR, gen nay ma hoa protein tetR. Khi khong c6 mat TE,
protein tetR bam vio operator cia tet operon gy trc ché phién mi cac gen khang. Khi
c6 mat TE, khang sinh nay bam vao tetR lam protein nay khong bam duoc vao
operator va qua trinh phién ma cta céc gen fef xay ra lam kénh bom ngugc thai khang
sinh hoat dong, bom TE ra khéi té bao (Nguyen va ctv, 2013).

Ngoai ra, két qua khao sat con ghi nhéan, gen fefR chi dugc phat hién & SA07/20
1066 va SA07/20 1067. Nhu vay ching t6 SA11/19 3497 va SA12/19 1600 chi ton
tai mot co ché khang TE nhung SA07/20 1066 va SA07/20 1067 ton tai hai co ché
khang d6i véi khang sinh nay.
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3.14.5.6 Nhom gen lién quan dén khang nhom sulfonamide/trimethoprim

Céc gen khang ma hoa khang SXT phd bién ¢ nghién ctru nay 1a sull, sul2, folA
va dhfr14 biéu hién & ca bdn serovar déu c6 kiéu hinh khang SXT. O Salmonella,
khang sulfonamid thuong do cac gen sul chiu trach nhiém. Gen su/l nam trén cac yéu
t6 di truyén chuyén vi, chang han nhu integron nhém 1 hoic nam trén plasmid. Gen
sul2 nam trén plasmid. Nhiéu gen khang khang sinh nhém nay dugc tim thay 1a dhfi.
Nhitng gen nay c6 vi tri gan véi sull va sul3 trong mot integron, nam trén plasmid,
hodc nam trén cac dao gy bénh cua hé gen Salmonella (Antunes va ctv, 2006). Piéu
nay da dugc ching to61 chirng minh tai vi tri integron trén contig 20 c6 chura gen su/l1
c6 vai tro khang khang sinh nhém sulfonamide va trén contigs 38 va 40 mang gen
dhfr ma hoa dihydrofolate reductase khang TMP. Ngoai ra, ching t61 phat hién dugc
biéu hién cuia ca cac gen sul va dhfi, tuy nhién, khong phét hién dugc biéu hién cia
cac gen dfr. Mat khac, chling t61 ghi nhéan céc gen su/ va dhfr hoan toan khong co tac

dung d6i véi SA11/19 3497 vi serovar nay c6 kiéu hinh nhay véi khang sinh SXT.
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KET LUAN VA PE NGHI
KET LUAN

Ty 1& nhiém Salmonella 1a 16,84%. Cac chiing Salmonella phan lap duoc c6 kha
nang khang cao voi TE, AMP, STR, C va SXT (34,67%-52,00%). Nguoc lai, 96,00%
s6 ching nhay véi CAZ. Binh danh dugc 07 serovar da khang, S. Kentucky (8 ching);
S. Infantis (4 chung); S. Agona va S. Potsdam (2 chung); S. Saintpaul, S. Braenderup,
S. Indiana (01 chung); OMF':1,zs:UT va 7:1,zs:UT (01 chung).

Phat hién 100% serovar Salmonella da khang mang integron 1, 3; integron 2
52,38%. Integron 1 chura 08 vung gen cassette (85,71%); integron 2 chura 05 vung
gen cassette (72,73%). Va 100% serovar mang plasmid. S. Kentucky (08), S. Potsdam
(07), S. Infantis, S. Saintpaul, S. Braenderup, S. Agona, 7:1,z6:UT (05), OMF:1,zs:UT,
S. Indiana (04).

Xéc dinh dot bién tai vi tri codon 90 (Asp90Gly) cua gen blaTEM; codon 80
(Ala80Val) cua gen blaCT; codon 83 va 87 (Ser83Phe; Asp87Asn) cliia gen gyrA;
codon 57, 80, 395, 469 va 620 (Thr57Ser; Ser80Ile; Ser395Asn; Ala469Ser;
Thr620Ala) ctua gen parC.

Ghi nhan tinh da khang cua Salmonella enterica sups. serovar Kentucky c6 lién
quan dén yéu t6 di truyén chuyén vi Tn21 ma hoa Urf2.

PE NGHI

Tiép tuc nghién ctru chuyén sau vé vai tro ciia dot bién gen dén kha nang khang
khang sinh nhom tetracycline, aminoglycoside va quinolone.

Can tiép tyc tim hiéu cau tric va co ché hoat dong cta cac bom ngugc thai
khang sinh ctia Salmonella. Tir 46, phat trién cac chat irc ché bom nguoc thai khang
sinh, gop phan quan trong vao viéc ngan chin va kiém soét tinh trang da khang ciia
Salmonella trong giai doan hién nay.

Thuc hién cac khdo sat nham lam rd vai tro ctia cac gen doc lyc c6 anh hudng,
tac dong dén chirc nang khang ciia cac integron, viing gen cassette va gen khang cia

cac chung Salmonella d3 phan lap tir thyc pham.
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Al. Céc dang san phim dai dién cho tirng nhém thwe pham
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FeO z o X . . 14 .~ mudi, rau qua
muoi, trang bac bong, lap xuong, cha san (ca hap, tom ho
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A2. Mbi trwomg, héa chat, thuoc thir dung phan lap Salmonella spp.
STT M&bi truong nudi cdy, héa chit, thude thir Hiang/Code
Moi truong tang
sinh khong chon loc Buffer Pepton Water (BPW) Merck/1.07228
Rappaport-Vassiliadis medium
2 Moi truong with soya (RVS Broth) Merck/1.07700
tang sinh chon lopc ~ Muller-Kauffmann tetrathionate-
3 novoniocin (MKTTn Broth) Mercld/1.05878
4 Modl.f}ed.seml-sohd Rappaport- Merck/1.09878
Ay Vassiliadis (MSRYV agar)
Mo truong Xylose Lysine Deoxychonate
5 thach chon loc Merck/1.05287
agar (XLD agar)
6 MLCB agar Ox0id/CM0783
7 Thach dinh dudng  Nutrient agar (NA) Merck/1.05450
8 Triple sugar/iron agar (TSI agar) Merck/1.03915
9 Ure agar Merck/1.08492
10 Lysine decarboxylation medium Ox0id/CM0308
Moi truong sinh hoa (LDC)
11 ONPG Oxo0id/DD13
12 Tryptone/tryptophan medium Scharlau/02-418
13 Thudc thir Kovacs Merck/1.09293
14 Khang huyét thanh O Difco/222641
15 Khang huyét thanh Khang huyét thanh H Difco/224061
16 Khang huyét thanh Vi Difco/228271
17 Kit thir sinh hoa API 20E Biomérieux/20100




A3. Thanh phin méi treong BHI va Mueller Hinton

Tén moi

trubng Thanh phin Ha‘?gig"“g Ghi chu
San phém thuy phéan tir mé té bao dong 10.0
vat bing enzym ’
Bot ndo bé 12,5 pH
Canh (20 "Bot tim bo 50 74402
Glucose 2,0 0 25°C
Natri clorua 5,0
Dinatri hydrophosphat, khan (Na;HPO4) 2,5
Dich thity phan m6 dong vat bang enzym 300,0 H
Mueller-  Dich thuy phﬁnw casein bang enzym 17,5 7 3p 0.1
Hinton Tinh bot, co thé hoa tan 1,5 6’ 5 5°’C
Thach 17,0

A4. Moi treong thir nghiém sinh hoa
* Thach TSI (Triple Sugar Iron Agar)
Céy ria trén bé mat nghiéng cua thach va cdy ddm sau xudng day. U & 37°C
trong (24+3) gid. Dién giai cac thay d6i trong méi trudng nhu sau:
a) Ciy dam siu
- mau vang glucose duong tinh (Ién men glucose)
- mau do hodc khong ddi mau glucose am tinh (khong 1én men glucose)
- mau den sinh hydro sulfid
- bot khi hoac nut thach sinh khi tir glucose
b) Bé mit nghiéng cta thach
o lactose va/hodac sucrose duong tinh (Ién men lactose va/hodc
A vans sucrose)
- mau d6 hoac
, lactose va sucrose am tinh (khong 1én men lactose hoac sucrose)
khong d6i mau
Phan 16n cac chung cdy Salmonella dién hinh thé hién tinh kiém (mau do) trén
bé mit nghiéng cta thach va tinh axit (mau vang) c6 sinh khi (bot khi), (v&i khoang
90% trudng hop) sinh hydro sunfua (thach bi den) khi cdy dam sdu.

* Thach uré



Ciy ria trén bé mit nghiéng cta thach. U ¢ 37°C/24 gid. Néu phan tng duong
tinh thi uré duoc phan giai thanh amoniac, lam phenol do chuyén thanh mau hong va
sau d6 chuyén thanh mau d6 anh dao sdm. Phan tGng thudng xuit hién sau 2 dén 4
gio. Cac chung ciy Salmonella dién hinh khong phan giai uré, do d6 thach uré sé
khong dbi mau.

* Moi truong LDC (L-Lysin Decarboxylase)

Céy ngay phia duéi bé mat ctia moi trudng long. U & 37°C trong (24+3) gid.
MBoi trudng duc va cd6 mau do tia sau khi u cho thay phan tng duong tinh. Mau vang
cho thdy phan Gng 4m tinh. Phan 16n cic ching cdy Salmonella dién hinh c6 phan
ung LDC duong tinh.

AS5. Dién giai cac phép thir sinh héa ciia Salmonella spp.

, , Chung Salmonella
Phép thw : - - - -
S. typhi S. paratyphi A S. paratyphi B S. paratyphi C Khac

Sinh axit tur glucose + + + + +
Sinh khi tir glucose - + + + +
Sinh axit tur lactose - - - - -
Sinh axit tir sucrose - - - - -
Sinh H,S + - + + +
Thuay phan ure - - - - -
Lyzin da khtr nhém

c;;:boxyl " ) * * *
B-galactosidase - - - - -
Sinh indol - - - - -

A6. Dién giii cic két qua cac phép thir khiang dinh

Phéan tng £ . £ X ene
sinh héa Tw ngung két Phan wng huyet thanh Dién giai
Khang nguyén O va H , ,
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. £ A coi la Salmonella
tinh néu thir nghiém)
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21 . Khong thir nghiém vi tu Salmonella
bién hinh Co ngung két (xem 9.5.4.2)
Khong dién hinh : : Khong duoc col

1a Salmonella




A7. Quy trinh xac dinh typ huyét thanh chiing phan lap Salmonella spp. bang

cach ngung két v6i cac khang huyét thanh OMA va OMB da gia

P]flgg(t:iih Sudung cac 1.1 OMA , 1.2 OMB
Khén khang huyét  Néu duong tinh: bude 2.1.1  Néu dwong tinh: bude 2.2.1
8 thanh da gia ~ Néu 4m tinh: sang budc 1.2 Néu am tinh: xem chu thich a
nguyén-O
2’.1.1 0:4,5 hoac nhom B
Str dung cac Néu duong tinh: bude 3.1.1
’nhom . Néu am tlnh:vbuoc’Z.l.Z 2.2.1 0:6,7.8 hodc nhom C
khang huyét 2.1.2 0:9 hoac nhém D X . .
. z X , . Neéu duong tinh: bude 3.2.1
Budc 2 thanh dac Néu duong tinh: budc 3.1.2 K A tv
Ao A1 X Aoy . Néu am tinh: budc 2.2.2
Phan tich hi¢u-dung Néu am tinh: budc 2.1.3 -
. A - . 2.2.2 0:13.22,23 hoac O:13
khang cho mot 2.1.3 0:3,10,15 hoac nhom E % . .
A , A X . . Néu duong tinh: budce 3.2.2
nguyén-O  chuing phan  Néu duong tinh: bude 3.1.3 K A e v
A 2R: g X Aoy . Néu am tinh: budc 2.2.3
lap do1 voi Néu am tinh: budc 2.1.4 2723011
nhom huyét 2.1.4 O:21 hoac nhom L T
thanh® Néu am tinh: budc 2.1.5
2.1.5 O:1,2 hoac nhom A
\ . 3.1.1 Chung phan lap nhém B: 3.2.1 Chung phan l3p nh6m
Str dung cac ) ] C
. £ 0:5, 0:27 Lo e 1
khang huyét 3.1.2 Chine ohan 14p nhém D: 0:7 d61 v6i nhom C,
Buéc3  thanhdon > g phai ap " 0:8,0:61,0:20 dbi voi
A s . A 0:46 d6i v61 nhém D, ;
Phan tich gia - nhan L g 1, nhom Ca3
. i 0:27 do6i vé1 nhom D3 Lo e
khang bi€t serovar \ A 1A , 0:14, O:24, 0:25 doi voi
A . 3.1.3 Chung phan 1ap nhém E: ,
nguyén-O khéang i : . Lo e nhom H
N 0:10, O:15, O:34 o1 véi , A 1n ,
nguyén-O , 3.2.2 Chung phan 1ap nhom
A nhom E;
ddic higu 0:19 déi véi nhom E G
‘ ) 0:22, 0:23
Str dung cic H da gia (pha 1 va pha 2)
khang huyet H da gid (pha 2)
thanh da gia g1 ip
H:1(1,2) — (H:2, H:5, H:6, H:7)¢
Budc 4 H:a, H:b, H:c, H:d,
Phan tich Sir dune c4 H:E—(H:h, H:n, H:x, Hz;5)¢
khang . une Ca;C H:G(g.m) — (H:f, H:g, H:m; H:p, H:q H:s, H:t, H:u]¢
A khang huyét :
nguyén 1ong thanh don H:i, H:k.
Iy H:L—(H:v, H:w, H:1,z13, H:1,225)¢
el H:y H:z,

H:Z4— (H:z23, H:z24, H:z32)d
H:ze, H:z10, H:729, H:235, v.Vv...




@ Trong trudng hop 4m tinh véi ca hai khang huyét thanh da gia thi phan lap tiép véi
khang huyét thanh da gia hodc nhém khang huyét thanh dic hiéu cho phép nhan biét 1én
dén nhom 0:67 hodc giri ching phan 1ap dén phong thir nghiém chuan.

b Néu trong Bude 1 khang huyét thanh da gia cta khang thé khac véi OMA va OMB dugc
str dung thi khang huyét thanh nhom dic hiéu trong budc 2 phai dugc stra lai trong tng.
¢ C6 thé bo qua viée str dung khang huyét thanh da gia khang H va chon khang huyét
thanh don gia twong tng véi bang chimg phan 1ap serovar ctia nhém huyét thanh duoc
udc tinh.

d Khang huyét thanh trong ngoic don can thiét dé nhan biét cac khang nguyén cia phirc
hop khang nguyén H tuong Ung.

A8. Mirc d§ nhay ciia vi khuin véi mét sé6 khang sinh (CLSI, 2018)

Puwong kinh vong vé khuan (mm)

STT  Tén khang sinh Ham lugng (pg) Khiang Trung gian Nhay

R) @ (S)
1 ‘i‘lr;fl’l‘f;‘lgi: AMC (20/10 pg) <13 14-17 >18
2 Ampicillin AMP (10 pg) <13 14-16 >17
3 Ceftazidime CAZ (30 ng) <17 18-20 >21
4 Chloramphenicol C (30 ng) <12 13-14 >15
5 Nalidixic acid NA (30 png) <13 14-18 >19
6 Ciprofloxacin CIP (5 png) <15 16-20 >21
7 Ofloxacin OFX (5 png) <12 13-15 >16
8 Gentamicin GM (10 pg) <12 13-14 >15
9 Streptomycin STR (10 pg) <11 12-14 >15
10 Tetracycline TE (30 pg) <I1 12-14 >15
1 domethoprim/ - gr g 555375 16) <10 11-15 >16

Sulfamethoxazole




PHU LUC B: KET QUA NGHIEN CUU VA THAO LUAN
B1. Hinh dnh khang khang sinh cua cac chung Salmonella spp.

B2. Kiéu hinh khang khing sinh chung ciia cic ching Salmonella spp.

S6 lwong

Kiéu hinh khang khéng sinh khingsinh S0 VI
. chung (%)
khang

AMP, CAZ, C, NA, CIP, OFX, GM, STR, TE, SXT 10 03 3,19
AMP, C, NA, CIP, OFX, GM, STR, TE, SXT 0o 03 3,19
CAZ, C, NA, CIP, OFX, GM, STR, TE, SXT 01 1,06
AMP, C, NA, CIP, OFX, GM, STR, TE 02 2,13
AMC, AMP, C, NA, CIP, OFX, STR, TE 0 01 1,06
AMP, C, NA, CIP, GM, STR, TE, SXT 01 1,06
AMP, C, NA, CIP, OFX, STR, TE, SXT 01 1,06
AMP, C, NA, CIP, GM, STR, TE 01 1,06
AMC, AMP, CAZ, C, STR, TE, SXT o 01 1,06
AMP, C, NA, GM, STR, TE, SXT 06 638
AMP, NA, CIP, GM, STR, TE, SXT 01 1,06
AMP, CIP, GM, STR, TE, SXT 01 1,06
AMP, C, NA, STR, TE, SXT 04 426
AMP, C, NA, CIP, OFX, SXT 06 01 1,06
AMP, C, NA, GM, STR, TE 01 1,06
AMP, C, NA, CIP, STR, TE 01 1,06
AMP, C, NA, STR, TE 02 213
AMP, C, STR, TE, SXT 04 426
AMP, C, NA, STR, SXT 05 01 1,06
AMP, GM, STR, TE, SXT 02 213

AMP, C, NA, TE, SXT 01 1,06




AMP, C, TE, SXT 08 8,51
AMP, CIP, TE, SXT 01 1,06
AMP, C, STR, TE 03 3,19
GM, STR, TE, SXT 04 01 1,06
AMP, C, NA, SXT 02 2,13
AMP, STR, TE, SXT 03 3,19
AM, NA, CIP, OFX 01 1,06
AMC, AMP, C, NA 01 1,06
AMP, STR, TE 03 3,19
C, STR, TE 01 1,06
C, TE, SXT 0 01 1,06
STR, TE, SXT 01 1,06
AMP, C, STR 01 1,06
AMP, TE, SXT 01 1,06
NA, SXT 01 1,06
AMC, TE 01 1,06
STR, TE 0 05 5,32
TE, SXT 01 1,06
AMP, TE 01 1,06
NA, TE 01 1,06
AMC 01 1,06
AMP 01 1,06
CAZ 01 1,06
C ol 02 2,13
GM 01 1,06
STR 01 1,06
TE 09 9,57
SXT 01 1,06

B3. Kiéu hinh khang ciia Salmonella spp. theo nguon phan lap

Ngudn phin ldp  S6 chiing

Kiéu hinh khing khang sinh

Thit heo (38)

01 CAZ, C, NA, CIP, OFX, GM, STR, TE, SXT
01 AMC, AMP, C, NA, CIP, OFX, STR, TE
01 AMP, CIP, GM, STR, TE, SXT

01 AMP, C, NA, STR, TE, SXT

01 AMP, C, NA, STR, TE

01 AMP, C, STR, TE, SXT

05 AMP, C, TE, SXT

01 AMP, CIP, TE, SXT

01 AMP, C, STR, TE

01 AMP, STR, TE

01 NA, SXT




01 AMC, TE
01 STR, TE
01 TE, SXT
01 GM
01 CAZ
01 AMP
04 TE
01 C
02 AMP, CAZ, C, NA, CIP, OFX, GM, STR, TE, SXT
02 AMP, C, NA, GM, STR, TE, SXT
01 AMC, AMP, CAZ, C, STR, TE, SXT
01 AMP, C, NA, GM, STR, TE
02 AMP, C, NA, STR, TE, SXT
01 AMP, C, NA, CIP, OFX, SXT
01 AMP, C, NA, STR, SXT
02 AMP, C, STR, TE, SXT
01 GM., STR, TE, SXT
. 01 AMP, C, NA, SXT
Thit ga (36) 03 AMP, C, TE, SXT
02 AMP, C, STR, TE
01 AMP, C, NA, SXT
01 AMP, STR, TE, SXT
01 AMP, STR, TE
01 C.,STR, TE
01 C. TE, SXT
01 STR, TE, SXT
02 STR, TE
01 C
01 AMP, C, NA, CIP, OFX, STR, TE, SXT
01 AMP, C, STR, TE, SXT
Thits (18)  —— Ay STRTE.
02 STR, TE
01 TE
01 AMP, CAZ, C, NA, CIP, OFX, GM, STR, TE, SXT
03 AMP, C, NA, CIP, OFX, GM, STR, TE, SXT
01 AMP, C, NA, CIP, GM, STR, TE, SXT
Cé tuoi (43) 02 AMP, C, NA, CIP, OFX, GM, STR, TE
01 AMP, C, NA, GM, STR, TE, SXT
01 AMP, C, NA, CIP, GM, STR, TE
01 AMP, NA, CIP, GM, STR, TE, SXT

03

AMP, C, NA, GM, STR, TE, SXT




01 AMP, C, NA, CIP, STR, TE

01 AMP, C, NA, STR, TE, SXT

01 AMP, C, NA, STR, TE

01 AMP, C, NA, TE, SXT

01 AMP, STR, TE, SXT

01 AMP, NA, CIP, OFX

01 AMP, C, STR

01 AMP, TE, SXT

01 AMP, TE

01 NA, TE

01 AMC

01 AMP

01 STR

04 TE

. 01 AMP, GM, STR, TE, SXT

Muc tuoi (03) 01 AMP, STR, TE, SXT
Fom tuoi (10) 01 AMC, AMP, C, NA

01 SXT




B4. Mirc d§¢ khang tirng loai khang sinh cta cac serovar

Serovar Ky hi¢u Khang sinh
: AMC AMP CAZ C NA CIP OFX GM STR TE SXT

11/193497 R R S R R R R S R R S

11/19 3514 S R S R R R R R R R R

12/19 501 S R S R R R R R R R R

S Kentucky 12/19 1600 S R R R R R R R R R R
02/20 1524 S R S R R R R R R R S

07/20 1066 S R R R R R R R R R R

07/20 1067 S R R R R R R R R R R

08/20 2058 S R S R R R R R R R S

S. Indiana 11/19 4221 S I R R R R R R R R R
06/20 1809 S R S R R R I R R R S

S Infantis 12/19 1584 S R S R R S S R R R R
07/20 3335 S R S R R R R I R R R

05/20 210 S R S R R S S R R R R

S, Agona 11/19 3498 R R R R I S S S R R R
06/20 1808 S R S R R S S R R R R

S. Saintpaul 11/19 3515 S R S R R R I R R R R
S. Braenderup  11/19 4205 S R S R R S S R R R R
S Potsdam 01/20 66 S R S I R R I R R R R
05/20 1114 I R S R R I I R R R R

OMF:1,z¢:UT?  07/20 460 S R S R R R R R R R R
7:1,z6:UT*? 07/20 462 S R S R R S S R R R R




B5. Ty 1é xuét hién cac loai plasmid theo kiéu gen khang ciia Salmonella

. blaTEM blaCTX tet cml str aad gyr par sul dhfr
Loai n=11 n=4 n=20 n=02 n=11 n=13 n=21 n=21 n=13 n=5
plasmid
% n % n % n % n % n % n % n % n % n %
N 09 81,82 04 100,00 17 85,00 02 100,00 09 81,82 12 9231 18 85,74 18 85,74 12 9231 05 100,00
FIB 02 18,18 00 00 02 10,00 01 50,00 02 18,18 00 00 02 9,52 02 9,52 00 00 01 20,00
w 11 100,00 04 100,0 20 100,00 02 100,00 11 100,00 13 100,00 21 100,00 21 100,00 13 100,00 05 100,00
Y 11 100,00 04 100,00 20 100,00 02 100,00 11 100,00 13 100,00 21 100,00 21 100,00 13 100,00 05 100,00
P 02 18,18 00 0 07 3500 01 5000 02 18,18 05 3846 08 38,10 08 38,10 06 3846 01 20,00
A/C 05 4545 01 2500 06 30,00 02 100,00 05 4545 04 30,77 06 2857 06 28,57 0Ol 30,77 Ol 20,00
T 07 63,64 03 7500 13 6500 00 00 07 63,64 11 84,62 14 66,67 14 66,67 09 84,62 04 80,00
Frepb 01 9,09 00 00 01 5,00 01 50,00 01 9,09 00 00 01 4,76 01 476 00 00 00 00
K/B 01 9,09 00 00 01 5,00 00 00 01 9,09 01 7,69 01 4,76 01 4,76 01 7,69 00 00
B/O 01 9,09 00 00 01 5,00 00 0 01 9,09 01 7,69 01 4,76 01 4,76 01 7,69 00 00
B6. S6 lwong plasmid phan bo theo kiéu gen khang ciia vi khuan Salmonella
B blaTEM blaCTX tet cml str aad gyr par sul dhfr
S0 lwgmng n=11 n=4 n=20 n=02 n=11 n=13 n=21 n=21 n=13 n=
plasmid o o 0, 0, o o o o o o
%o n %o n %o n %o n %o n %o n %o n %o n %o n %o
06 02 18,18 00 0 02 10,00 01 50,00 02 18,18 01 7,69 02 9,52 02 952 01 7,69 00 00
05 04 36,36 01 2500 08 40,00 01 50,00 04 3636 07 53,85 08 38,10 08 38,10 04 30,77 03 60,00
04 03 27,27 02 50,00 07 3500 00 00 03 2727 04 30,77 08 38,10 08 38,10 06 46,15 01 20,00
03 02 18,18 01 2500 03 1500 00 00 02 18,18 01 7,69 03 1429 03 1429 02 1538 01 20,00
0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00




B7. Két qua so sanh ciu tric lip rap cac contigs ciia SA11/19 3497 véi chiing
tham chiéu c6 ma s6 CP043667.1

(Salmonella enterica subsp. enterica serovar Kentucky strain 162835
chromosome, complete genome)

B8. Két qua so sanh ciu tric lip rap cic contigs ciia SA12/19 1600 véi chiing
tham chiéu ¢6 ma s6 CP043667.1

(Salmonella enterica subsp. enterica serovar Kentucky strain 162835
chromosome, complete genome)



B9. Két qua so sanh céu triic Iip rap cac contigs ciia SA07/20 1066 v6i chiing
tham chiéu c6 ma s6 CP043667.1

(Salmonella enterica subsp. enterica serovar Kentucky strain 162835
chromosome, complete genome)

B10. Két qua so sanh ciu tric lip rap cic contigs ciia SA07/20 1067 véi chiing
tham chiéu c¢6 ma s6 CP043667.1

(Salmonella enterica subsp. enterica serovar Kentucky strain 162835
chromosome, complete genome)



B11. Cac vung integron dwgc xac dinh cua SA12/19 3497

ID integron Contigs Pos beg Pos end Strand Type Annotation
integron_01 17 6963 7310 -1 protein emrE
integron_01 17 7413 7472 -1 attC attC
integron_01 17 7474 8271 -1 protein ANT3
integron_01 17 8275 8352 -1 attC attC
integron 01 17 8347 8721 -1 protein AAC3-1
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B12. Cac vung integron dugc xac dinh cia SA12/19 1600

Aminogheo |\FNw aceiranch

i
3 a5e(CL3181)=» ACBHCDS

3@ Sufoamieesstaceprotin 05
T Imnu\ s (05
BRI il (08

ID_integron Contigs Pos beg Pos _end Strand Type Annotation
integron 01 20 8813 9160 -1 protein emrE
integron 01 20 9263 9322 -1 attC attC
integron 01 20 9324 10121 -1 protein ANT3
integron 01 20 10125 10202 -1 attC attC
integron 01 20 10197 10571 -1 protein AAC3-I
integron 01 39 43 102 -1 attC attC
integron 01 39 90 911 -1 protein protein
integron 01 39 982 1041 -1 attC attC
integron 01 39 1043 2053 -1 protein ANT3
integron 01 40 237 719 1 protein protein
integron 01 40 714 799 1 attC attC
integron 01 40 830 1282 1 protein protein
integron 01 40 1134 1234 1 attC attC
integron_01 40 1289 1402 1 attC attC




Vi tri integron trén contig 20
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B13. Cac vung integron dugc xac dinh cua SA07/20 1066 va 1067

ID_integron Contigs Pos beg Pos end Strand Type Annotation

integron_01 19 2 376 1 protein AAC3-I
integron_01 19 371 448 1 attC attC
integron_01 19 452 1249 1 protein ANT3
integron_01 19 1251 1310 1 attC attC
integron_01 19 1413 1760 1 protein emrE
integron_01 37 20 1030 1 protein ANT3
integron_01 37 1032 1091 1 attC attC
integron_01 37 1162 1983 1 protein protein



integron 01 37 1971 2030 1 attC attC
integron 01 38 237 719 1 protein protein
integron 01 38 714 799 1 attC attC
integron 01 38 830 1282 1 protein protein
integron_01 38 1134 1234 1 attC attC
integron_01 38 1289 1402 1 attC attC
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