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MO PAU

Ngay nay, khang sinh khong chi dung dé diéu tri bénh cho
nguoi ma con dugc sir dung rong rai trong nong nghi¢p voi muc
dich phong, tri bénh cho vat nudi, thuy hai san, tham chi con
duogc bd sung vao thirc dn chin nudi véi muc dich kich thich ting
truong. Diéu nay da 1am xuit hién va gia ting kha niang khang
khang sinh cua céc vi sinh vat, tdc dong ti€u cuc dén tinh bén
vitng chudi san xuét lwong thuc, nong nghiép, méi truong sinh
thai bi 6 nhidm nghiém trong, anh hudng dén sic khoe va doi
séng cta nguoi dan. Khang khang sinh dwoc du doan s& 1a
nguyén nhan cta khoang 10 triéu truong hop tr vong hang nam
vao nam 2050 va gay thi¢t hai trén 100 nghin ty USD trén toan
thé gi6i (O neill va ctv, 2016).

Uéc tinh mdi nam trén thé gii c6 khoang 93,8 triéu ca
nhiém, 155.000 ca tir vong, nguyén nhan chinh ctia hang loat vu
ngd doc thuc phadm quy mé 16n trong nhitng nam qua lién quan
dén vi khuan Salmonella. Nguon nhiém Salmonella vio thyc
pham chu yéu tir nguyén liéu hodc do qua trinh ché bién, dong
g6i va bao quan. Cho dén nay, hon 2.500 kiéu huyét thanh
Salmonella da dugc xac dinh va hon mot nira trong s6 d6 thude
vé Salmonella enterica subsp. enterica. Bén canh d6, thuc trang
khang khang sinh ngay cang tang, dac biét la nhom vi khuan
Gram am, dang 1a moi nguy 16n d6i véi sirc khoé cong ddng. Su
xuét hién va gia ting Salmonella da khang voi nhiéu loai khang
sinh, bao gdm ca nhirng loai khang sinh quan trong dugc st dung
trong lam sang nhu ceftriaxone va ciprofloxacin dang cé tac
dong 16n dén hiéu qua diéu tri va din dén ty 18 tr vong cao (Shu
va ctv, 2015; Divek va ctv, 2018).

Tai Viét Nam hé théng giam sat vi khuén Salmonella
khang khang sinh trong thuc pham chwa duoc thiét 1ap hodc co
nhung chua mang tinh lién tuc; cac chuong trinh, ké hoach, hoat
dong trong nhitng nim gan day cho biét Salmonella khang khang
sinh thuong tap trung tir nguén bénh pham con tir thue pham thi
chua c6 nhiéu bao céo day du, toan dién, dac biét tinh trang da



khang cta Salmonella. Hon nita, cic nghién ctru vé su hién dién
cua gen khang ciing nhu kha nang da khang khang sinh c6 lién
quan dén cac yéu té di truyén di dong nhu plasmid, tranposon va
integron cua Salmonella phén 1ap tu ngudn thyc phgm tai thanh
ph6 H6 Chi Minh con nhiéu han ché. Chinh vi sy can thiét va y
nghia thuc tién da néu ¢ trén chung t6i chon va tién hanh thuc
hién “Nghién ciru tinh khang khang sinh 6 mirc dp phin tie
ciia Salmonella spp. phén ldp tir thie phdm tgi thanh phéo Ho
Chi Minh” duoc thuc hién~ v61 hai muc ti€u cu thé sau:

1. Khdo sat ty I¢ nhiem, x4ac dinh mtc d§ nhay V('z’i khéng
sinh cua Salmonella spp. phén 1ap tir cac nhém thyc pham khac
nhau tai cac cho ban 1€ trén dia »béln thanh ph6 H6 Chi Mmh )

2. Nghién ctru cac déc diém phan tir lién quan dén co ché
khang khang sinh cua Salmonella spp. phén lap tir thyc pham.
Xéc dinh va phan tich moéi quan hé gitra cac nhom gen khang véi
su hién dién cua ir}tegron, cac vung gen cassette, cac plasmid
khong tuong hop doi voi Salmonella spp. co6 ki€u hinh da khang.
Pong gop méi cia luan an

Xac dinh ty 1¢ khang khéng sinh cua Salmonella spp. trong
thuc phém (thit, thiy hai san, rau cu qua, tring) tai thanh phé
Hb Chi Minh.

Xac dinh ddc diém cua cac gen va yéu td lién quan tinh
khang khang sinh (nhém integron, kiéu plasmid khéng twong
hop) cta cac serovar Salmonella spp. phan 1ap tir thuc pham.

Xac dinh cac dot bién méi trén cac gen blaTEM/blaCTX
mi hod sinh ESBL va cac gen gyrA, parC lién quan dén khang
khang sinh nhém quinolon dua trén két qua giai trinh ty. D3 dang
ky accession number tai Ngan hang Co so DU liéu DNA
(DDBJ), Nhat Ban.



B cuc ciia luin 4n

Luan an chinh thirc gdm 115 trang (khong bao gdm phu
luc), 3 chuong, 26 bang s6 liéu va 14 hinh. Luan 4n d3 tham khao
22 tai liéu tiéng Viét va 172 tai liéu tiéng Anh.
CHUONG 1. TONG QUAN TAI LIEU
1.1 Tinh hinh thwe phim nhiém Salmonella trén thé giéi
1.2 Tinh hinh thwe phim nhiém Salmonella tai Viét Nam
1.3 Thuc trang sir dung va ton dw khang sinh
1.4 Tinh hinh khang khang sinh cua Salmonella
1.4.1 Tinh hinh khang khang sinh cia Salmonella trén thé
gidi
1.4.2 Tinh hinh khang khang sinh cia Salmonella tai Viét
Nam
1.5 Pic diém sinh hoc ciia Salmonella
1.6 Co ché khang p-lactam, quinolone, tetracycline,
aminoglycoside, phenicol, sulfonamide/trimethoprim cua
Salmonella
1.7 Tinh hinh nghién ctu gen khang khang sinh cia
Salmonella
1.8 Yéu t6 di truyén di dong
CHUONG 2. PHUONG PHAP NGHIEN CUU
2.1 Vat liéu
2.1.1 Nguyén li¢u

Céc ching Salmonella dugc phan 1ap tir bén nhom thyc
phém va san phém ché bién nhu: thit, trirng, thiy san, rau cu qua.
2.1.2 Mdi truong, héa chit, khang sinh, cic bd kit



2.1.3 Chiing chuin vi sinh vat ding lam kiém soat
2.1.4 Thiét bi
2.2 Phwong phap
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dong cua Salmonella spp.

Hinh 2.1. Tém tit so' dd nghién ctru

2.3 Phuwong phap liy va bao quan miu

Mau dugc lay tai cac cho tir 08 dén 09 gio sang (09/2019-
09/2020) va chuyén dén phong thi nghiém khéng qua 12 gio sau
khi 14y, tién hanh phén tich ngay.
2.4 Phwong phap phan lap va xac dinh serovar cua
Salmonella
2.5 Khao sat tinh nhay véi khang sinh cua Salmonella
2.6 Ly trich DNA cua Salmonella

Theo hudng dan cia bo kit Genet Bio (Han Qudc).
2.7 Phuwong phap phat hién Salmonella bang ky thuit PCR



2.8 Phuong phiap PCR khio sat sy hién dién integron, cic
vung gen cassette, plasmid khong twong hop; gen khang
nhom beta-lactam, tetracyline, phenicol, sulfonamid,
aminoglycoside va quinolon.
2.9 Phén tich mdi twong quan giira cac yéu to di truyén di
dong véi cac gen khang khang sinh dwa vao ky thuat giii
trinh tu gen thé hé méi (WGS).
2.10 Phwong phap xir 1y s6 liéu

Phian mém Microsoft excel 2019, SPSS 20.
CHUONG 3. KET QUA VA THAO LUAN
3.1 Xac dinh ty 18 nhiém Salmonella d6i v6i cac nhém thue
phflm

Ty 1& nhiém Salmonella 13 16,84%, nhém thit 43,16%,
thiy hai san 23,95% va rau ctu qua 0,26%. Khong phat hién
Salmonella d6i v6i nhém trimg. DSi v6i nhom thit, mAu thit heo
c6 ty 1& nhiém Salmonella cao nhét (90,79%), tiép dén 1a thit ga
(77,63%), thit bo (43,42%) (Bang 3.1).

Bang 3.1. Ty 1¢ nhiém Salmonella d6i véi
thit heo, bo, ga

Miu Ién:g ] ]31r0’11g tinh ] ~Am tinh
somiu  Somiu  Ty1é(%) Somiu Ty 1§ (%)
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
Téng 228 161 70,61 67 29,39

v2=43,7949; p < 0,00001

Pbi v6i nhom thuy hai san, mau ca co ty 1€ nhiém
Salmonella cao hon mau muc va tom lan luogt 12 40,20%, 17,14%
va 7,46% (Bang 3.2).



Bing 3.2. TV 1¢ nhiém Salmonella d6i véi
miu c4, tdm, muc

Au Tﬁng ] Izu’ong tinh ] ~Am tinh
somau Somau Tylé (%) Somau Tylé (%)
Ca 199 75 37,69 124 62,31
Toém 67 10 14,93 57 85,07
Muc 35 06 17,14 29 82,86
Tong 301 91 30,23 73 69,77

v =28,6874; p < 0,00001
3.2 Pic diém khing khang sinh ciia cac ching Salmonella
3.2.1 Kha niang khang khang sinh cua cac chung Salmonella
Kha niang khang chi mét loai khang sinh chiém 11,33%,
khang tir 03 dén 06 loai khang sinh chiém 30,67% va tir 07 dén
11 loai khang sinh chiém 14,00% (Bang 3.3).
Béang 3.3. Mikc d§ khing khang sinh cua Salmonella

S6 lwong Ty 18 (%)

khang sinh Khang Trung gian Nhay

Chi 01 khang sinh 11,33% (17)  43,33% (65)  1,33% (02)

Twr 03-06 khang sinh ~ 30,67% (46)  2,00% (03)  29,33% (44)

Tir 07-11 khang sinh _ 14,00% (21) 0% (00) _ 63,33% (95)

Ty 1€ khang chi mdt loai khang sinh cua Salmonella tir thit
heo, bo, ga 1an luot 13 21,05%, 2,78%, 5,56%; tir 03 dén 06 loai
khang sinh 31,58%, 55,56%, 16,67%; tu 07 dén 11 loai khang
sinh 5,26%, 13,89%, 5,56% (Bang 3.4).

Ty 1€ khang chi mot loai khang sinh ctia Salmonella tu
mau c4, myc, tom lan luot 13 13,95%, 0%, 10%; tir 03 dén 06
loai khang sinh 18,60%, 40,00%, 10,00%; tir 07 dén 11 loai
khang sinh chi c6 cac ching tir mau ca 30,23% (Bang 3.5).



Béang 3.4. Milrc d§ khing khang sinh cua Salmonella tir thit heo, ga, bo

Ty 1€ (%)
S6 lwong (Heo: 38; Ga: 36; Bo: 18)
khang sinh Khing Trung gian Nhay
Heo Ga Bo Heo Ga Bo Heo Ga Bo
Chi 01 21,05 2,78 5,56 50,00 30,56 44,44 0 5,56 0
khéng sinh  (08) (01) (01) (19 a1 (08) (00) (02) (00)
Twr 03-06 31,58 55,56 16,67 0 5,56 0 26,32 4444 11,11
khang sinh  (12) (20) (03) (00) (02) (00) (10) (16) (02)
Tu 07-11 526 13,89 5,56 0 0 0 71,05 50,00 83,33
khéng sinh  (02) (05) (01) (00) (00) (00) 27 (18) (15)

Fisher’s Exact test = 8,950; p = 0,039
Bang 3.5. Mirc d¢ khang khang sinh cia Salmonella tir ca, muc, tom

Ty 18 (%)

S6 lrong (Ca: 43; Muyc: 05; Tom: 10)

khang sinh Khing Trung gian Nhay
Ca Muc Toém Ca Muc Toém Ca Muc Tom
Chi 01 13,95 0 10,00 44,19 0 30,00 2,33 0 0

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

Tur 03-06 18,60 40,00 10,00 16,28 40,00 10,00 30,23 40,00 10,00
khang sinh (08) (02) (01) (00) (00) (01) (13) (02) (01)

Tu 07-11 30,23 0 0 0 0 0 53,49 60,00 90,00
khang sinh (13) (00) (00) (00) (00) (00) (23) (03) (09)

Fisher’s Exact test = 4,934; p= 0,136



3.2.2 Kha niang khang tung loai khang sinh cia cac chiung
Salmonella

Nam loai khang sinh c6 ty 1€ Salmonella khang cao 1a TE
(52,00%), AMP (42,67%), STR (37,33%), C (36,00%), SXT
(34,67%). Khong co6 khang sinh nao hoan toan nhay véi
Salmonella AMC c6 ty 1& Salmonella khang thap nhét (3,33%),
tiép dén 1a CAZ (4,00%) va OFX (8,67%). (Bang 3.6).

Béang 3.6. Mirc do khang tirng loai khang sinh ciaa

Salmonella
Khang Ty 1€ (%)
sinh 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)

v =428,857; p < 0,00001
3.2.3 Kha nang khang tirng loai khang sinh cia cac ching
Salmonella theo ngudn phén lap

Salmonella cb ngudn gdc tir thit heo va thit ga khang tit ca
11 loai khang sinh thir nghiém, cac ching tir thit ga c6 ty 1€ khang
v6i timg loai khang sinh cao hon cac ngudn khac. Riéng khang
sinh AMC va CAZ nhay hoan toan v6i cac chung Salmonella tix
thit bo. DPbi v6i khang sinh TE, SXT, STR, C va AMP thi
Salmonella c6 ngudn gdc tir thit ga co ty 1& khang cao hon so voi



thit heo. Cac chung Salmonella tir thit bo c6 ty 1¢ khang khang

sinh thdp nhat so véi cac chung tir thit ga va heo (Bang 3.7).

Bang 3.7. Mirc do khang tirng loai khang sinh cua

Salmonella tir thit heo, ga, bo

Thit heo Thit ga Thit bo Chung
(n=38) (n=36) (n=18) (n=92)
Khing s s %
sinh chung % chung % ching % chung %
khiang khang khang khang
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

Dbi voi cac chung Salmonella tir nhom thuy hai san (c4,

muec, tom) thi ty 18 khang khang sinh thip hon so véi cac chung tir

nhom thit. Salmonella tir miu ca cho kha ning khang nhiéu loai

khang sinh hon tr miu tém va muc. Khang sinh c6 nhiéu
Salmonella khang van 1a TE (ca: 58,14%, muc: 40,00%), riéng cac
Salmonella tir tom hoan toan nhay véi loai khang sinh nay. Khang
sinh ¢6 ty 1& vi khuan khang dimg thi hai 1a AMP (ca: 51,16%,
muc: 40,00%, tom: 10,00%) va ding hang thir 3 1a khang sinh
SXT (ca: 32,56%, muc: 40,00%, tom: 10,00%) (Bang 3.8).



Béang 3.8. Mirc do khang tirng loai khang sinh ciaa
Salmonella tir ci, muc, tom

Ca Muc Tém Chung
(n=43) (n=05) (n=10) (n=58)
Khing >0 5 58 s
sinh chiing % ching % ching % chiing %
khang khang khang khang

AMC 01 2,33 00 02 20,0 03 5,17

A=)
o

AMP 22 51,16 02 4 01 10,0 25 43,10

CAZ 01 2,33 00 0 01 10,0 02 3,45

C 17 39,53 00 0 00 0 17 29,31
NA 19 44,19 00 0 01 10,0 20 34,48
CIP 11 25,58 00 0 01 10,0 12 20,69
OFX 07 16,28 00 0 00 0 07 12,07
GM 13 30,23 01 20,0 00 0 14 24,14
STR 19 44,19 02 40,0 00 0 21 36,21
TE 25 58,14 02 40,0 00 0 27 46,55

SXT 14 32,56 02 40,0 01 10,0 17 29,31

Fisher’s Exact test = 25,071; p = 0,052
3.2.4 Kiéu hinh khang khang sinh ciia cic chiing Salmonella

Kiéu hinh da khang phd bién 1a AMP, C, TE, SXT chiém
8,51%; kiéu hinh tht hai 1a AMP, C, NA, GM, STR, TE, SXT
chiém 6,38%, sau cung 1a kiéu hinh STR, TE 5,32%. Kiéu hinh da
khang véi nhidu nhom khang sinh nhit 1a AMP, CAZ, C,NA, CIP,
OFX, GM, STR, TE, SXT va AMP, C, NA, CIP, OFX, GM, STR,
TE, SXT chiém 3,19%. Piéu nay cho thdy xu thé gia ting tinh da
khang ctua Salmonella.
3.3 Két qua xac dinh serovar ciia Salmonella da khang

Dinh danh dugc 07 serovar khéac nhau. Serovar S. Kentucky
(8 chung); S. Infantis (4 chuing); S. Agona va S. Potsdam (2
chung); S. Saintpaul, S. Braenderup, S. Indiana (01 chuing);
OMF:1,z6:UT" va 7:1,z5:UT" (01 ching).
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3.4 Mic do khiang tirng loai khiang sinh cta serovar theo

nguodn phén lap

Céc serovar tir mau ca c6 sd lugng da khang cao 61,90%.
Tiép theo 1a cac chung tur thit ga 23,81%, thit heo 9,52%, thit bo

4,76% (Bang 3.9).

Bang 3.9. S6 lwong serovar da khang khang sinh theo

ngudn phin lip

Thit heo Thit bo Thit ga
Serovar ] (n=2) ] (n=1) ] (n=5) '(n=13)
So Ty 18 So Ty 18 So Ty 1& So Ty 18
lwgng (%) lwgng (%) lwgng (%) lwgng (%)

Kentucky 01 50,0 - 02 40,0 05 38,46
Indiana 01 50,0 - - - - - -
Infantis - - 01 100,0 01 20,0 02 15,38
Agona - - - 01 20,0 01 7,69
Saintpaul - - - - - 01 7,69
Braenderup - - - - - 01 7,69
Potsdam - - - 01 20,0 01 7,69
OMF:1,z6:UT - - - - - 01 7,69
7:1,26:UT - - - - - - 01 7,69
Téng (n=21)  2/21 9,52 1/21 4,76 5/21 23,81 13/21 61,90

100% serovar khang STR va TE. Khang sinh c6 ty 1€ serovar

khang it nhat 1a AMC 9,52% (2/21), CAZ 23,81% (5/21). Cac
serovar S. Indiana, S. Infantis, S. Saintpaul, S. Braenderup c6 ty 1€
nhay véi 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 lugng khang sinh khang 1a cao nhét (10 loai).
3.5 Su hién dién cac nhom integron cua Salmonella

Integron nhom 1, 2 va 3 phat hién lan luot 12 100%, 52,38%
va 100%. Ty 1€ phat hién serovar Salmonella mang cung luc ba
nhom integron 1a 52,38%. Cac integron nhom 1 va 3 hién dién véi
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cac serovar Salmonella c6 kiéu hinh khang khang sinh nhém pB-
lactam, aminoglycoside, tetracycline va sulfonamide. Trong do,
dang quan tam c6 ba serovar khong con kha nang nhay véi khang
sinh ceftazidime do6 1a Kentucky (03), Indiana (01) va Agona (01).
3.6 Pic diém vung gen cassette ciia Salmonella dwong tinh véi
integron nhom 1, 2

Vung gen cassette dugc khuéch dai & 18/21 (85,71%)
serovar Salmonella duong tinh véi integron nhoém 1 véi 08 kich
thudce 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). Tt ca cac serovar cé chira ving gen
cassette thugc integron nhom 1 thi 100% mang gen fet; 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.

Ty 1€ serovar duong tinh véi integron nhom 2 mang vung
gen cassette 1a 72,73% voi 05 kich thudc khac nhau (2,0 kbp; 1,6
kbp; 1,0 kbp; 0,7 kbp; 0,5 kbp). Ving gen cassette duoc sip xép
phd bién trong integron nhom 2 1an luot 1a (gyrA,B/parC,E-tetA-
sull,2); (aad2-dhfr). Kha nang khang NA, AMP, C, OFX, CIP,
SXT va TE c6 lién quan dén cac viing gen cassette dugc chén vao
cac integron nhéom 1, 2.
3.7 Pic diém plasmid cia vi khuin Salmonella

100% serovar déu mang plasmid. Serovar Kentucky véi sd
luong 1a 08 plasmid, Potsdam 07 plasmid; Infantis, Saintpaul,
Braenderup, Agona va 7:1,z6:UT 05 plasmid, mang 04 plasmid 1a
cac serovar OMF: 1,z5:UT va Indiana (Bang 3.10).
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Bang 3.10. Ty 1¢ mang plasmid d6i v6i cac serovar ciia

Salmonella

Serovar S6 Loai plasmid Ty 1&

(n=21) luwgng (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-Fepp 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,zs:UT 05 N-W-Y-P-T 27,78
S. Indiana 04 N-W-Y-T 22,22
OMF:1,z5:UT 04 N-W-Y-T 22,22

Trong nghién ctu nay chung t6i da phat hién plasmid
IncA/C hién dién ¢ S. Agona (01), S. Kentucky (03) va S. Potsdam
(02) mang gen blaTEM-strA-tetA-sul2 1a phd bién nhat. Plasmid
N, W, P, Y hién dién voi ty 1¢ rat cao trong 21 serovar Salmonella
da khang tir thyc phdm va chi yéu mang gen blaTEM-tetA,D,E-
gyrA,B-parC.E-sull (Bang 3.11).

Bang 3.11. Ty 1€ phat hién cac loai plasmid trén cac

serovar Salmonella
Loai S6 Ty 1€ Serovar
plasmid lwgng (%) (n=21)
S. Agona (01); S. Braenderup (01);
S. Indiana (01); S. Infantis (03); S.
N 18 85,71  Kentucky (07); S. Potsdam (02); S.
Saintpaul (01); OMF:1,z6:Ut (01);
7:1,26:UT (01)
FIB 02 9,52 8. Kentucky (01); S. Potsdam (01)
S. Agona (02); S. Braenderup (01);
S. Indiana (01); S. Infantis (04); S.
w 21 100  Kentucky (08); S. Potsdam (02); S.
Saintpaul (01); OMF:1,z6:Ut (01);
7:1,z6:UT (01)
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S. Agona (02); S. Braenderup (01);
S. Indiana (01); S. Infantis (04); S.
Y 21 100  Kentucky (08); S. Potsdam (02); S.
Saintpaul (01); OMF:1,z6:Ut (01);
7:1,z6:UT (01)
S. Agona (01); S. Braenderup (01);
P 8 38,10  S. Infantis (03); S. Potsdam (01); S.
Saintpaul (01); 7:1,z6:UT (01)
S. Agona (01); S. Kentucky (03); S.

A/C 06 28,57 Potsdam (02)

S. Agona (01); S. Braenderup (01);

S. Indiana (01); S. Infantis (03); S.

T 14 66,67 ¥ entucky (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-
L/M-FIIA- 0 0 -
FIC-FIA

3.8 Su hién dién gen ma héa sinh ESBL

Gen blaTEM chiém ty 1¢ cao nhét 52,38%, gen blaCTX
19,05%, gen blaSHV khong dugc phat hién & tit ca 21 serovar.
Serovar Kentucky c6 kiéu hinh khang ceftazidime déu mang gen
blaTEM, blaCTX. Ngoai ra, chung SA11/19 4221 mang cung lic
ca hai gen blaTEM/CTX.
3.9 Su hién dién gen khang nhom tetracyline

Trong s cac gen fet duoc phat hién thi gen ferA chiém ty 18
cao nhét 95,24%; ké dén 1a gen tetD va tetE 85,71%; gen tetC
57,14%; gen tetB 4,76%. Dac biét, 12 serovar mang 4 gen
tetA,B,D,C (57,14%), 05 chung mang 3 gen tetA,D,C (23,81%).
3.10 Sy hién dién gen khang nhom phenicol

Phat hi¢n 02 serovar mang gen cmlA (9,52%), 01 serovar
mang gen cmiB (4,76%). Gen cmlA hién dién & céc serovar cd
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kiéu hinh khang C. Khong c6 serovar nio mang gen flo, gen
catl,2,3 trong tat ca cac serovar duoc nghién cuu.
3.11 Sy hién dién gen khang nhom sulfonamide

05 ching mang ca hai gen (su/1, sul2) cung luc ty 1€ 23,81%.
Dbi v6i gen sull thi hién dién 13/21 ching (61,90%), sul2 52,38%
(11/21). Serovar mang nhidu gen sull, sul2 1a Kentucky voi
38,46%, 45,45%.

Trong nghién ctru ndy, chung t6i phat hién duoc biéu hién
clia ca cac gen sul. Trong d6, sull 1a gen khang khang sinh phd
bién nhit & cic mau nghién ciru.

3.12 Sy hién dién gen khang nhom aminoglycoside

Sy phu hop giita kiéu gen va kiéu hinh cua hai khang sinh
thudc nhém aminoglycoside 1a STR va GN & cac mau nghién ctru
1a hoan toan khac nhau. STR c6 ty ¢ Salmonella khang 100%, tuy
nhién ty 1¢ phat hién gen strA, aadA2, aadB lan luot 1a 52,38%,
57,14%, 4,76%. Piéu nay co dugc thé giai thich 1a do cac gen
khang khang sinh biéu hién ¢ murc d6 chwa du.

3.13 Su hién dién gen khang nhém quinolon

Ty 1¢ phat hién cic gen khang khang sinh thudc nhom
quinolon 14 rit cao véi 100% ddi vai cac gen gyrA, gyrB, parC va
95,24% dbi véi gen parE.

3.14 Phén tich mdi quan hé cic nhém gen khang khang sinh
v6i co ché da khang ciia cc serovar

Pé phan tich cac nhom gen khang, yéu té di truyén di dong
lién quan dén co ché da khang cua serovar Salmonella, ching toi
lya chon 04 ching cung mot serovar, khang nhiéu khéang sinh va
theo nguén phan lap dé thuc hién giai trinh tu toan bo hé gen, gém
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S. Kentucky SA11/19 3497, SA12/19 1600, SA07/20 1066,
SA07/20 1067.
3.14.1 Phan tich nhém gen lién quan yéu t6 di truyén di dong

Phat hién integron & ca bdn serovar nhung chi yéu 1a nhém
1 (IntI1). Chung dugc xac dinh trén contigs vi tri 17 d6i véi
SA12/19 3497; contigs vi tri 20, 39, 40 dbi vi SA12/19 1600;
contigs vi tri 19, 37, 38 ddi vai SA07/20 1066 va 1067. Integron
trén contig 17, 19, 20 chtra cac gen tet, aadA, sull c6 vai tro khang
khang sinh nhom tetracyline, aminoglycoside va sulfonamide.
Integron trén contigs 37 va 39 chi mang hai gen nuF/InuG va
aadA ma hda nucleotidyltransferase khang khang sinh nhém
lincosamide va aminoglycoside. Integron trén contigs 38 va 40
mang gen dhfr ma hoa dihydrofolate reductase khéang
trimethoprim, gen cml/A khang C, gen arr ma hoa ADP ribosyl
transferase khang rifampin. C4u trac integron 1 ctia bon serovar
cho thay chung mang dong thoi nhidu gen khang, diéu nay hoan
toan pht hop véi kiéu hinh da khang di duoc xac dinh. Bén canh
d6, con ghi nhan tinh da khang ctia bbn serovar c6 lién quan dén
yéu t6 chuyén vi 1a Tn21 ma héa Urf2 hién nay chua c6 nghién
ctru nao cho biét hay mé ta chi tiét chirc nang hoat dong cia chung.
3.14.2 Phan tich cac nhom gen khang khang sinh & cac chiing
Salmonella

Tong s6 c6 44 kiéu hinh khang tir két qua khang sinh d6, 38
kiéu hinh c6 biéu hién cta cac gen khang, 06 kiéu hinh nhay nhung
déu co biéu hién cia gen khang. Sy phu hop giita kiéu gen va kiéu
hinh 1a 86,36% va khong phu hop 1a 13,64% (Bang 3.12). Vi du,
chiung SA11/19 3497 c6 hién di¢n gen sull, sul2, folA, dhfr14
nhung kiéu hinh lai nhay véi SXT. Tiép theo GN c6 kiéu hinh
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nhay nhung lai mang cac gen (aac(6')-laa, aac6-laa, aph(6)-1d,
aph(3")-Ib). Van d& nay, co thé do hién tuong trc ché gen sau phién
mi nén cac gen khang roi vao trang thai cam ling. Két qua nghién
clru ndy cung cap thém thong tin dé cac nha khoa hoc hiéu rd ban
chat ctia co ché nay nhim tmg dung k¥ thudt cAm gen vao viéc xac
dinh chiic nang khang khang sinh cua cac gen trong cac bd di
truyén cia sinh vat.
3.14.3 Cac gen lién quan dén khang nhém p-lactam

Khang nhom B-lactam dugc phat hién cht yéu blaTEM-1 va
blaCTX-M-55. Riéng blaTEM-1 chi phat hién & SA11/19 3497,
blaCTX-M-55 hién di¢n ¢ ca ba serovar SA12/19 1600, SA07/20
1066, SA07/20 1067. Ca bdn serovar nghién ctru déu khang AMP
va déu biéu hién gen khang. Dir lidu giai trinh tw, cho thiy ba
serovar SA12/19 1600, SA07/20 1066, SA07/20 1067 c6 hién di¢n
gen blaCTX-M-55 ddng nghia v6i kiéu hinh khang CAZ.

Két qua giai trinh ty con phat hi¢n dot bién tai vi tri codon
90 (Asp90Gly) trén gen blaTEM cua chung SA11/19 3497. Ba
chung con lai SA07/20 1066, SA07/20 1067 va SA12/19 1600 dot
bién cling xuét hién tai vi tri codon 80 ¢6 su thay thé Ala thanh
Val (Ala80Val). Diéu nay cho thdy kha ning khang nhom p-
lactam ctia cac chiing nghién ctru ¢6 su tham gia ctia nhiéu co ché.
3.14.4 Cac gen lién quan dén khang nhém phenicol

Trong nghién ctru nay xét vé kiéu hinh ca bdn serovar déu
khang v6i C, nhung két qua PCR chi phat hién gen cmlIA &
SA07/20 1066. Tuy nhién, cac gen cmlA va floR déu biéu hién &
céc serovar nghién ctru bang k¥ thuat giai trinh tw hé gen (SA11/19
3497 chi phat hién gen fIoR), diéu nay hoan toan phu hop véi kiéu
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hinh khang da dugc khao sat va ching té ching c6 vai tro trong
viéc khang khang sinh dbi voi nhom phenicol.
3.14.5 Cac gen lién quan dén khang nhém quinolon

100% & cac serovar phat hién cac gen pho bién nhat 1 gyrA,
gyrB, parC va parE. Qua dir li¢u gidi trinh ty, phat hién c6 dot
bién & gyrA va parC ca 4 serovar. Cu thé, dot bién trén gyrA tai
codon 83 (Ser83Phe) va codon 87 (Asp87Asn). Déi v6i parC phat
hién dot bién tai codon 57, 80, 395, 469 va 620 su thay thé 1an luot
Thr57Ser, Ser801le, Ser395Asn, Alad469Ser, Thr620Ala. Bdi véi
gyrA dot bién thuong xay tai hai vi tri 83 va 87, tuy nhién loai axit
amin duoc thay thé cua cac serovar 1a rat da dang. Ddi voi parC
s6 diém do6t bién nhidu hon so véi cac cong trinh da dugc cong bb.
3.14.6 Cac gen lién quan dén khang nhém aminoglycoside

Xéc dinh duoc hai nhém gen khang do6 1a gen aac (aac(3)-
I; aac(3)-1d; aac(6')-laa; aac(6')-Ic,f,g h,jklr-z) va aph
(aph(3")-1; aph(3")-1b; aph(6)-1d; aph(6)-Ic/aph(6)-1d; aph(3")-
Ib). Tét ca cac serovar c6 kiéu hinh khang STR déu hién dién gen
khang nhu aadA7 thudc ho aadA, chung to cac gen nay co vai tro
khang STR va GN ¢ céc serovar nghién ctru. DTt li€u giai trinh tu
con phat hién gen acrD ma hoa cho cac hé théng bom nguoc
AcrAD-TolC (loai RND) ¢ tit ca cac serovar. Riéng SA11/19
3497 con phat hién gen kdpE duogc biéu hién nhung khéng lién
quan dén vai tro khang GN vi SA11/19 3497 nhay véi GN.
3.14.7 Cac gen lién quan dén khang nhém tetracycline

Hai gen khang TE duoc phét hién ¢ ca bon serovar nghién
ctru, do6 1a gen tetA va tetC. Ngoai cac gen ma hoa kénh bom
nguoc thai khang sinh, luan an con phat hi¢n gen tetrR & SA07/20
1066 va SA07/20 1067. Nhu vay chung t6 SA11/19 3497 va
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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 TE.
3.14.8 Cac gen lién quan dén khang nhém sulfonamide/
trimethoprim

Cac gen khang mé hoa khang SXT phd bién ¢ nghién ctru
nay 1a sull, sul2, folA va dhfr14 biéu hién & ca bon serovar déu co
kiéu hinh khang SXT. Nhiéu gen khang nhém nay dugc tim thy
1a gen dhfi-. Nhitng gen ndy c6 vi tri gdn v6i sull va sul3 trong mot
integron, nam trén plasmid, hodc nam trén cac dao gy bénh cua
hé gen Salmonella. Piéu nay da duoc chung t6i chimg minh tai vi
tri integron trén contig 20 c6 chira gen su/1 ¢6 vai tro khang khang
sinh nhom sulfonamide va trén contigs 38 va 40 mang gen dhfr
ma hoa dihydrofolate reductase khang trimethoprim.
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Bang 3.12. S6 lwong cic gen va kiéu hinh khing khéng sinh ¢ cic chiing Salmonella

Nhém Khang Ky hi¢u (Kiéu hinh/nhém gen khing khang sinh)
sinh SA11/19 3497 SA12/19 1600 SA07/20 1066 SA07/20 1067
AMC (R) blaTEM-1 (S) blaCTX-M-55 (S) blaCTX-M-55 (S) blaCTX-M-55
blaTEM family blaCTX-M family blaCTX-M family blaCTX-M family
B-lactam AMP (R) blaTEM-1 (R) blaCTX-M-55 (R) blaCTX-M-55 (R) blaCTX-M-55
blaTEM family blaCTX-M family blaCTX-M family blaCTX-M family
CAZ (S) blaTEM-1 (R) blaCTX-M-55 (R) blaCTX-M-55 (R) blaCTX-M-55
blaTEM family blaCTX-M family blaCTX-M family blaCTX-M family
. . (R) cmliA family; (R) cmlA family; (R) cmliA family;
Phenicol € ®R)JoR family JfloR family JfloR family JfloR family
(R) gyrd; gyrB; (R) gyrd; gyrB; (R) gyrd; gyrB;
NA (R) gyrd; gyrB; parC; parC; parE; parC; parE; parC; parE;
parE mdtK/norM MATE  mdtK/norM (MATE ~ mdtK/norM (MATE
family) family) family)
(R) gyr4, gyrB, R) gyr4, gyrB, (R) gyr4, gyrB,
Quinolone CIP (R) gyr4, gyrB, parC, parC, parE; parC, parE; parC, parE;
parE mdtK/norM MATE  mdtK/norM (MATE ~ mdtK/norM (MATE
family) family) family)
(R) gyrd, gyrB, (R) gyrd, gyrB, (R) gyrd, gyrB,
OFX (R) gyrd, gyrB, parC, parC, parE; parC, parE; parC, parE;
parE mdtK/norM MATE  mdtK/norM (MATE ~ mdtK/norM (MATE
family) family) family)
(S) aac(3)-I; aac(3)-1d;  (R) aac(3)-1; (R) aac(3)-1; (R) aac(3)-I;
. . aac(6')-laa; aac(6')- aac(3)-1d; ac(3)- aac(3)-1d; aac(3)- aac(3)-1d; aac(3)-
Aminoglycoside  GM ;o i kL Ila; aac(3)- Ta; AAC(3)- Ila; aac(3)-
aph(3")-1; aph(3")-1b; ILIOLIV,VIVIILIX. X ILILIV,VIVIILIX.X ILIILIV,VIVIILIX X
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aph(6)-1d; aph(6)-
Ic/aph(6)-1d; aph(3")-
1b; aadA7 (aadA
family); kdpE; acrD
(AcrAD-TolC) (RND
type)

; aac(6')-laa;
aac(6')-

Ief,g hjkLrz;
aph(3')-1; aph(3'")-1;
aph(3")-1a; aadA7
(aadA family); acrD
(AcrAD-TolC)
(RND type)

; aac(6')-laa;
aac(6')-

Ief,g hjklLrz;
aph(3')-1; aph(3))-
la; aadA7 (aadA
family),; acrD
(AcrAD-TolC)
(RND type)

; aac(6')-laa;
aac(6')-

Ief,g hjklLrz;
aph(3')-1; aph(3')-
la; aadA7 (aadA
family); acrD
(AcrAD-TolC)
(RND type)

(R) aac(3)-1; aac(3)-1d;

(R) aac(3)-I;
aac(3)-1d; ac(3)-

(R) aac(3)-1;
aac(3)-1d; aac(3)-

(R) aac(3)-I;
aac(3)-1d; aac(3)-

aac(6')-laa; aac(6')- 1la; aac(3)- Ila; AAC(3)- 1la; aac(3)-
Iefg hj kL rz; LIV, VLVILIX, X ILILIV,VIVIILIX,X ILILIV,VLVIILIXX
aph(3")-1; aph(3")-1b; ; aac(6')-laa; ;aac(6')-laa; ; aac(6')-laa;
STR aph(6)-1d; aph(6)- aac(6')- aac(6')- aac(6')-
Ic/aph(6)-1d; aph(3")- Ief,g hjklrz; Ief,ghjklrz; Ie,fghjklr-z;
1b; aadA7 (aadA aph(3')-I; aph(3")-1;  aph(3')-I; aph(3")- aph(3')-1; aph(3")-
family); kdpE; acrD aph(3")-Ia; aadA7 la; aadA7 (aadA la; aadA7 (aadA
(AcrAD-TolC (RND (aadA family); acrD  family); acrD family); acrD
type) (AcrAD-TolC) (AcrAD-TolC) (AcrAD-TolC)
(RND type) (RND type) (RND type)
Tetracycline TE (R) tetC, tetA (R) tetC, tetd (R) tetC, tetA, tetR (R) tetC, tetA, tetR
Sulfonamide/ SXT (S) sull, sul2, folA, (R) sull, sul2, folA, (R) sull, sul2, folA, (R) sull, sul2, folA,
trimethoprim dhfirl4 dhfrd14 dhfrd14 dhfrd14
Khic mph(A) family; mrx; arr-2; uhpT; glpT; Inu(F)/Inu(G); linG; pmrF; bacA; SugE, BerC, MarB;

MarR; MarA; QacE
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KET LUAN VA PE NGHI
KET LUAN

Ty 1& nhiém Salmonella 1a 16,84%. Cac ching Salmonella
phan 1ap duoc c6 kha nang khang cao voi TE, AMP, STR, C va
SXT (34,67%-52,00%). Nguoc lai, 96,00% s6 chung nhay véi
CAZ. Pinh danh duogc 07 serovar da khang, S. Kentucky (8
chung); 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 Sa/monella da khang mang integron
1, 3; integron 2 52,38%. Integron 1 chtra 08 vung gen cassette
(85,71%); integron 2 chira 05 vung gen cassette (72,73%).

Phat hién 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,z6:UT, S. Indiana (04).

Xac dinh d6t bién tai vi tri codon 90 (Asp90Gly) cia gen
blaTEM; codon 80 (Ala80Val) cua gen blaCT; codon 83 va 87
(Ser83Phe; Asp87Asn) cua gen gyrA; codon 57, 80, 395, 469 va
620 (Thr57Ser; Ser80Ile; Ser395Asn; Ala469Ser; Thr620Ala) cua
gen parC.

Ghi nhan tinh da khang cua Salmonella enterica sups.
serovar Kentucky c6 lién quan dén yéu té di truyén chuyén vi 7n21
ma hoa Urf2.

PE NGHI

Tiép tuc nghién ctru chuyén sau vé vai trd cua dot bién gen
dén kha niang khang khang sinh nhom tetracycline,
aminoglycoside va quinolone.
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Can tiép tuc nghién ciru cdu tric va co ché hoat dong cua
cac bom nguoc thai khang sinh ctia Salmonella. Tir d6, phat trién
cac chét trc ché bom nguoc thai khang sinh, gop phan quan trong
vao viéc ngan chin va kiém soat tinh trang da khang cua
Salmonella trong giai doan hi¢n nay.

Thyc hién cac nghién ctru nhdm lam rd vai tro cta cac gen
doc luc c6 anh hudng, tac dong dén chire nang khang cia céc
integron, vung gen cassette va gen khang cua cac chung
Salmonella da phan 1ap tir thuc pham.
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