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TOM TAT

D3 tién hanh phén tich gen khang khang sinh ctia 184 chung vi khuén E. coli phan lap tir lon con
mic bénh tiéu chay tai mot sé tinh Nam Trung bd va Tdy Nguyén. Tat ca cac chung vi khuan déu
mang it nhat 1 gen khang khang sinh. Trong do, ty 18 cac chung vi khuan mang mot sé gen dé khang
nhom khang sinh aminoglycosid 13 cao nhat (98,37%), tiép theo 1a nhom tetracyclin (95,11%),
sulfonamid (84,24%), p — lactam (62,5%), phenicol (56,52%) va quinolone (46,74%). Day la nhing
két qua dau tién vé gen khang khang sinh & vi khuan E. coli phan lap tir lon con bj bénh tiéu chay tai
Viét Nam.
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SUMMARY

This study was carried out to screen and analyzed the genetic basis of antimicrobial resistance in
184 E. coli strains isolated from diarrheic piglets in Central region and Highland of Vietnam. The
results showed that most of the strains carried at least 1 antibiotic resistance gene. Among of these
tested ioslates, 98.37% of strains possessed genes resistance to Aminoglycosid group. The prevalence
of strains carried genes resistance to tetracyclin, sulfonamid, p — lactam, phenicol and quinolone were
95.11%, 84.24%, 62.5%, 56.52% and 46.74%, respectively. To the best of our knowledge, this is the
first report for molecular characterization of antimicrobial resistance in E. coli isolated from diarrheic
piglets in Vietnam.
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I. PAT VAN PE

Tiéu chay & lon con do vi khuan E. coli 1a mot trong nhiing nguyén nhan gay thiét hai kinh té 16n
cho nganh chan nuéi lon. Stir dung khang sinh dé diéu tri bénh 13 mot trong nhimg bién phap quan
trong nhat dé 1am giam ty 1& chét & gia sac. Tuy nhién, trong nhirg nam gan day, vi khuan c6 kha
nang khang lai v&i mdt hodc nhiéu loai khéang sinh, dac biét 1a ddi voi nhitng loai khang sinh dugc su
dung rong rai trong chan nudi va thu y (Boerlin va cs.,, 2005; Costa va cs., 2008; Ahmed va cs.,
2009). Theo Moyaert va cs. (2006), viéc str dung nhiéu khang sinh khéng nhiing tao ap luc chon loc
dbi voi vi khuan gdy bénh ma con anh huong dén hé vi sinh vét trong duong tiéu hoa, 1am cho vi
khuan tro nén dé khang véi khang sinh.

Sy gia ting cua cic chung vi khuan E. coli phan lap tir dong vat co kha ning dé khang lai voi
khang sinh ciing dd dugc nhidu tac gia nghién ctru nhu Maynard va cs. (2003), Yang va cs. (2004).
Tuy nhién, c6 rat it thong tin lién quan dén kha ning khang khang sinh cua vi khuan & muac do phan tir
duoc nghién ctu tai Viét Nam, vi thé, trong nghién ctu ndy, ching toi tién hanh xac dinh mot s6 gen
khang khang sinh thudc cac nhom B-lactam, aminoglycosid, tetracyclin, sulfonamid, phenicol va
quinolone & céc chang vi khuan E. coli phan 1ap tir lon con bi bénh tiéu chay tai mot sb tinh Nam
Trung bo va Tay Nguyén.

II. NOI DUNG, NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. N§i dung nghién ciru
- Xac dinh mot sb gen khang khang sinh thugc cac nhém B-lactam, aminoglycosid, tetracyclin,
sulfonamid, phenicol va quinolone cua vi khuan E. coli;

L Phan vién thii y mién Trung
2 Hpi thii y Viét Nam
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2.2. Nguyén liéu nghién ciru

Céc chung vi khuan E. coli mang it nhat mét yéu td doc luc, nhitng chung vi khuan nay duoc
phan lap tir lon con méc bénh tiéu chay.

Céc chung vi khuan ddi chting duong: do Phong thi nghiém mién dich, Khoa thu y, trudng Dai
hoc Gent va Phong thi nghiém Ultrastructure, trudng Dai hoc Vrije - Brussel, Vuong qudc Bi
cung cap.

Cac loai hoa chat sinh pham dung cho phan ing PCR, multiplex PCR do Promega (USA) san
Xuét va cung cap

2.3. Phwong phap nghién ctiru

DNA cua vi khuan dugc chiét tich bang phuwong phéap shock nhiét: ly tAm canh khuan E. coli &
4°C i toe do 3000 vong/phut, trong 3 phut; hoan nguyén cdn trong nudce (free Dnase, Rnase)
va dun sdi cach thuy & 100°C trong 10 phut; tién hanh shock nhiét trong da 5 phut; ly tam 4000
vong/phut trong 4 phat. Thu hoach nuée ndi c6 chira DNA cia té bao vi khuédn, bao quan DNA
& -20°C.

Xac dinh gen khang khang sinh bang phuong phiap PCR/multiplex PCR nhu Boerlin va cs.
(2005); Sunde va Norstrom, (2006): Ahmed va cs. (2009) vé6i cac cap mdi dic hiéu duoc mo ta
trong bang 1.

Bdng 1. Trinh tw cdc cap moi diic hiéu xdc dinh gen khang khang sinh

Nhognkr?ang Gen Moi Trinh tw nucleotide ciia moi (5°33) %ggﬁ?g)l
blarey blarem-F | TTCTTGAAGACGAAAGGGC 1150
blarem-R | ACGCTCAGTGGAACGAAAAC
blashv-F | CACTCAAGGATGTATTGTG
p-Lactam blashy 2 -R | TTAGCGTTGCCAGTGCTCG 885
blacyy blacmy-F | CTCAGGAATGAGTTACGAAGAGG 550
blacn,-R | AAT CCA CCA GTG GAG CCC
strA; Str-F TATCTACGAACTGGACCCTCTG 538
strB Str-R CATTGCTTCATTTGATCGGAT
2adA aadA-F | GCAGCGCAATGACATTCTTG 280
Aminoglycosid aadA-R | ATCCTTCGGCGCGATTTTG
aac(3)-Il aac2-F | ACTTATGATGGGATACGGTC 937
aac2-R | CTCCATCAGCGTTTCAGCTG
aac(3)- aac4-F CTGAGGATGGCAAGTATGGT 286
v aac4-R TCAATTCTCGTTCTCGCCTCAT
tetA tetA-F TTGGTCCTGAAGTGCCCTTAA 370
tetA-R GCCGTCCATCGAGTGAACCAGT
Tetracyclin totB tetB-F CTGAGTAGTCCAAGACTTTA 435
tetB-R ATAATCACTTGTCTCATGTG
tetC tetC-F TCTAACAATGCGCTCATCGT 588
tetC-R GGTTGAAGGCTCTCAAGGGC
Phenicol floR Flo-F CACGTTGAGCCTCTATATGG 885
Flo-R ATGCAGAAGTAGAACGCGAC
Sulfonamid sulll sulll-F | AGGGGGCAGATGTGATCGAC 625
sulll-lR | TGTGCGGATGAAGTCAGCTCC
anrA gnrA-F | ATTTCTCACGCCAGGATTTG 516
gnrA-R | GATCGGCAAAGGTTAGGTCA
qnrB gnrB-F | GATCGTGAAAGCCAGAAAGG 469
Quinolone gnrB-R | ACGATGCCTGGTAGTTGTCC
anrs gnrS-F | ACGACATTCGTCAACTGCAA 417
gnrS-R | TAAATTGGCACCCTGTAGGC
aac(6")- | aac(6')-F | TTGCGATGCTCTATGAGTGGCTA 481
lb-cr | aac(6)-R | CTCGAATGCCTGGCGTGTTT

*: Cap moi Str-FIStr-R ddc hiéu véi ca 2 gen strA va StrB
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III. KET QUA VA THAO LUAN

Gen khang khang sinh cta vi khuan E. coli dugc xac dinh bang phan tmg PCR va multiplex PCR
v6i cac cip moi dic hidu (bang 1). P6i v6i nhém p-lactam, kha ning dé khang cua vi khuan duoc xéac
dinh thong qua phat hién cac gen blargym, blasyy va blacyy ma hoa cho cac enzym B-lactamase. Cac
gen khang khang sinh thugc nhém aminoglycosid dugc xac dinh 1a strA, strB, aadA, aac(3)-I1, aac(3)-
IV. Kha ning dé khang ctia vi khuin d6i véi tetracyclin duoc phat hién thong qua gen tetA, tetB va
tetC; nhom sulfonamid 1a gen sulll; nhém phenicol 1a gen floR. Bén canh ddy, phan tmg PCR ciing
duogc tmg dung dé xac dinh cac gen dé khang nhoém quinolone 13 gnrA, gnrB, gnrS va aac(6')-1b-cr.

3.1. Xac dinh gen ma héa p-lactamase

Nhom khang sinh p-lactam dugc cdu tao dic trung boi vong p-lactam va dugc chia thanh cac
nhom nhé dya vao cdu tric hoa hoc nhu cac penam (vong A c¢d 5 canh bio hoa: penicillin va cac chit
{rc ché p-lactamase), cephem (vong A ¢ 6 canh khong diéu hoa: cac Cephalosporin), penem (vong A
5 canh khong diéu hoa: Imipenem, Ertapenem) va monobactam (khong c6 vong A — ddy 1a cac khang
sinh ¢ thé tong hop nhu Aztreonam) (Pao Trong Phan va cs., 2007). Khang sinh thuéc nhém B-
lactam c6 kha nang diét khuédn 13 nhd vong B-lactam két hop bén viing véi transpeptidase - enzym
tham gia tong hop peptidoglycan cia thanh té bao vi khuan. Do d6, trc ché qua trinh tao thanh té bao,
lam ly giai hodc bién dang vi khuan. Vi khuan gram am c6 thé dé khang lai cac khang sinh nay la do
vi khuan tu san sinh ra enzym B-lactamase, enzym niy sé thiy phan vong B-lactam va lam mét hoat
tinh diét khudn cta khang sinh (Livermore va Woodford, 2006). C6 rat nhiéu loai enzym pB-lactamase
da duogc xac dinh nhu TEM-, SHV-, OXA-, CMY-, CTX-Mb, AmpC-. Tuy nhién, cac p-lactamase
dugc ma hoa badi cac gen blargy, blashy, blacuy 1a phé bién nhét & vi khuan gram am (Livermore va
Woodford, 2006; Ahmed va cs, 2007).

Két qua phan tich gen dé khang khang sinh nhém B-lactam cho thiy c6 115/184 chung vi khuén E.
coli phan 1ap tir lon con mac bénh tidu chay c6 kha ning san sinh it nhat 1 loai f-lactamase (bang 2).
Trong d6, cao nhat 1a B-lactamase — TEM (61,96%), tiép theo 1a B-lactamase — SHV (0,54%) va P-
lactamase — CMY (1,63%). Theo Ahmed va cs. (2009), nhitng ching vi khuan san sinh B-lactamase —
TEM s& c6 kha nang dé khang véi cac khang sinh thuoc nhém penicillin va cephalosporin thé hé thir
nhat; B-lactamase — SHV, B-lactamase — OXA, B-lactamase — CTX-Mb dé khang v&i Oxyimino —
cephalosporin nhu Cefotaxime, Ceftazidime, Cefpodoxime, Ceftriaxone; p-lactamase — CMY dé
khang véi 7-o-methoxycephalosporins nhu Cefoxitin va Cefotetan. So sanh két qua phan tich kiéu gen
(genotype) véi phan tich kiéu hinh (phenotype) khang khang sinh (V& Thanh Thin va cs., 2010),
ching t6i nhan thay c6 su twong quan chat ché. Hau hét cac chung mang gen khang khang sinh déu
thé hién kha nang khang véi khang sinh d6 khi kiém tra bang phuong phap khuéch tan trén thach
Mueller Hinton.

3.2. Xac dinh gen khang khang sinh nhém aminoglycosid

Gen khang khang sinh nhom aminoglycosid cia vi khuan gram am thudng nam trén integron class
1 va class 2. Pay la nhitng phan doan DNA cé thé chén vao phic hop gen khang khang sinh
(antibiotic resistance gen cassettes) bang hé théng tai t6 hop diém dic hiéu (site-specific
recombination system) (Mazel, 2006). Cau tric cua integron class 1 va 2 tuong ddi giong nhau. Céc
integron thuong lién két vai transposon Tn7 va mang gen mé hoéa cho enzym Dihydrofolate reductase
(drfA), Streptothricin acetyltransferase (sat) va Aminoglycoside adenyltransferase (strA, strB, aadA,
aac(3)). Nhitng enzym nay gidp cho vi khuan gram am dé khang vai khang sinh nhdm Aminoglycosid
nhu Trimethoprim (drfA), Streptothricin va Streptomycin / Spectinomycin (strA, strB, aadA),
Gentamicin va Sisomicin (aac(3)) (Ahmed va cs., 2005).

Cac gen khang khang sinh strA/ strB, aadA, aac(3)-11 va aac(3)-1V dé dugc chung toi tim thdy &
cac chung vi khuan E. coli phan 1ap tir lon con méc bénh tiéu chay véi ty 1é twong tmg 1a 71,2%,
91,85%, 53,26% va 2,17% (bang 2). Nam 2009, Ahmed va cs. cling da xac dinh dugc cac gen nay &
cac chung vi khuan E. coli phan 14p tir bé so sinh méic bénh tiéu chay. Gen aadA ciing dugc tim thdy &
cac chung vi khuan E. coli phan 1ap tir lon con tiéu chay tai Canada (Maynard va cs., 2003), Thuy Si
(Lanz va cs., 2003) va Trung Qudc (Yang va cs., 2004). Theo Sunde va Norstrom (2006), hau hét cac
chung vi khuan E. coli phan lap tir thit va san pham tir thit tai Na Uy déu mang gen khéang
Streptomycin / Spectinomycin la strA, strB, aadA.
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Bing 2. Két qud phan tich mét sé gen khang khdng sinh ciia vi khuin E. coli

Nhom khéng sinh Gen S6 ching kiém S6 ching Ty l¢ duong
tra duwong tinh tinh (%)
b|aTE|\/| 184 114 61,96
B-Lactam blasyy 184 1 0,54
BlaCMY 184 3 1,63
b|aTE|\/|/b|aSHv/b|ac|\Ay* 184 115 62,50
StrA-strB 184 131 71,20
aadA 184 169 91,85
Aminoglycosid aac(3)-ll 184 98 53,26
aac(3)-1vV 184 4 2,17

strA-strB/aadA/

aac(3)-11/aac(3)-1V" 184 181 98,37

tetA 184 155 84,24

Tetracyclin tetB 184 51 27,72
tetC 184 5 2,72

tetA/tetB/tetC” 184 175 95,11

Phenicol floR 184 104 56,52
Sulfonamide sulll 184 155 84,24
gnrA 184 10 5,43

qnrB 184 54 29,35

Quinolone qnrS 184 35 19,02
aac(6")-Ib-cr 184 11 5,98

gnrA/qnrB/gnrS/ 184 86 46,74

aac(6")-1b-cr’
*: mang it nhat 1 gen

3.3. Xac dinh gen khang khang sinh nhom tetracyclin

Tetracyclin 1a nhom khang sinh trc ché qué trinh sinh tong hop protein ciia t& bao vi khuan do
khang sinh c6 thé gan lén céc ribosome. Khang sinh nay dugc sur dung rong rai diéu trj bénh vat nudi
va bo sung vao thirc dn chin nudi tir rat lau. Tuy nhién, mot trong nhitng van d& 16n khi sir dung
khang sinh nay la hién tuong vi khuan khang thudc. Vi khuan c6 kha nang dé khang lai Tetracyclin 13
nhd mot trong ba co ché: (1) vi khuin s€ san sinh ra mot protein trong cytoplasmic, protein nay CO
chtrc nang bom Tetracyclin tir bén trong té bao ra ngoai va luén duy tri noéng do Tetracyclin ¢ murc rat
thép, khong dii anh huong dén qua trinh sinh téng hop protein ciia t& bao; (2) vi khuan san sinh ra
protein c6 trong lugng phan tir khoang 72 KDa, protein nay bam 1€n ribosome va ngan can qua trinh
twong tic cua Tetracyclin 1én ribosome; (3) vi khuan san sinh ra enzym (44 KDa) lam bién dbi ciu
truc hoa hoc cua Tetracyclin, do d6 lam khéng sinh mat hoat tinh diét khuan va duoc thAm thiu chu
dong qua mang té bao ra bén ngoai (Speer va cs., 1992). Cac protein tham gia vao qua trinh dé khang
v6i Tetracyclin cta vi khuan dugc ma hoa béi cac gen khang khang sinh. C6 hon 60 gen khang
Tetracyclin (tet) da duoc xac dinh va giai trinh tu nucleotic. Tuy nhién, ba trong sé nhiing gen thuong
gip nhat 13 tetA, tetB va tetC (Roberts, 2005).

Két qua xac dinh cta ching t6i ddi véi cac gen tetA, tetB va tetC ¢ cac ching vi khuan E. coli
phan 1ap tir lon con méic bénh tiéu chdy cho thiy co6 175/184 chung mang it nhat 1 gen khang
Tetracyclin. Trong do, 84,24% chung mang gen tetA, 27,72% chung mang gen tetB va 2,72% chung
mang gen tetC (bang 2). Két qua nghién ctru cia chung t61 phu hop véi nghién ciru cua nhiéu tac gia
khac trén thé gigi. Theo Boerlin va cs. (2005), da sb cac chung vi khudn E. coli phan lap tir lon tiéu
chay tai Canada c6 mang gen khang Tetracyclin (tetA: 89%; tetB: 12%); tetC: 1%) va c6 su tuong dong
cao giita kiéu gen va kiéu hinh khang khang sinh (98%). Cac gen tetA, tetB va tetC ciing dugc tim
thdy & cac chung vi khuan E. coli c6 ngudn gc khac nhau nhu lon, bo, ga dé (Lanz va cs., 2003); thit
va san pham thit (Sunde va Nortrom, 2006); cho, méo (Lanz va cs., 2003; Costa va cs., 2008).

3.4. Xac dinh gen khang khang sinh nhom phenicol
Khéang sinh ho phenicol (Chloramphenicol, Florfenicol) gin vao tiéu don vi 508, (¢ ché enzym
peptidyl transferase, do d6 trc ché qua trinh sinh tong hop protein cta vi khuan. Pay ciing 1a nhiing
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khang sinh dugc sir dung rong rai trong chin nudi. Hién nay, Chloramphenicol da dugc cam sir dung
trong diéu trj bénh gia stic ciing nhu bd sung vao thuc an. Florfenicol 1a khang sinh thé hé méi, co
ngudn gdc tir Chloramphenicol véi nhom p-methyl sulfonyl, fluorine thay thé cho nhém p-nitro va
hydroxyl trong céu trac ctia Chloramphenicol (Plumb, 2002). Khang sinh nay dugc st dung diéu tri
bénh nhiém khuan & lon tir nim 2000. Hién twong vi khuan dé khang lai véi khang sinh nay ciing da
xuat hién trong nhiéu truong hop (Blickwede va Schwarz, 2004). Gen floR dugc xem 1a gen giup vi
khuan dé khang lai v6i Chloramphenicol va Florfenicol. Gen nay nam trén plasmid va dwoc phat hién
lan dau tién trén vi khuan Pasteurella piscicida phan I4p tir c4 vao nam 1996. Gen floR ma héa cho
protein mang, protein nay hoat dong nhu cai bom dé day Chloramphenicol va Florfenicol tir bén trong
té bao vi khuan ra ngoai. Vi thé, khong du luong khang sinh can thiét dé thé hién hoat tinh d6i véi vi
khuan (Kim va Aoki, 1996).

Trong nghién ctru ndy, 104/184 chung vi khuan E. coli phan 1ap tir lon bi bénh tiéu chay mang gen
floR. Khi phan tich kiéu hinh, chung t6i ciing nhan thdy ¢ 23,37% chung vi khuan E. coli dé khang
véi Florfenicol (V8 Thanh Thin va cs., 2010). Biéu nay ching to kha nang vi khuén E. coli dé khang
vé6i Florfenicol co thé s& ngay cang phat trién néu khong c6 dinh huéng sir dung khang sinh mét cach
hop ly. Gen floR ciing d3 dwoc nhiéu tac gia tim thay & cac chung vi khuan E. coli phan lap tir bé va
lon tiéu chay. Nhiing chung vi khuan nay déu thé hién kha nang dé khang véi Florfenicol khi kiém tra
bang phuong phap khuyéch tan trén thach (Blickwede va Schwarz, 2004; Ahmed va cs., 2009).

3.5. Xac dinh gen khang khang sinh nhém sulfonamid

Kha ning dé khang véi khang sinh nhom sulfonamide ctia vi khuan E. coli 1a rat phé bién. Qua
trinh nay c6 dugc 1a nho 3 gen la sull, sulll va sullll, m& hoa cho enzym dihydropteroate synthase - (rc
ché hoat tinh cua sulfonamide (Enne va cs., 2001). Gen sull thudng lién két véi integron class 1, sulll
va sullll ndm trén plasmid (Antunes va cs., 2005).

Gen sulll da duoc xac dinh ¢ 184 chung vi khuan E. coli phan lap tir lon con tiéu chay tai mot sd
tinh Nam trung b va Tay Nguyén bang phuong phap PCR. Két qua phén tich san pham PCR cho thiy
¢6 155 chung mang gen sulll, chiém 84,24%. Két qua nay ciing pht hop voi mdt sé nghién ciru khéc
la gen sulll thuong chiém wu thé & cac chung vi khuan E. coli c6 kha ning dé khang véi khang sinh
thudc nhom sulfonamide (Boerlin va cs., 2005; Costa va cs., 2008; Wu va cs., 2010).

3.6. Xac dinh gen khang khang sinh nhém quinolone

Co ché d¢ khang cta vi khuan d6i voi khang sinh nhém quinolone duwoc Martinez-Martinez va cs.
phat hién vao nim 1998. Gen diéu hoa qua trinh nay 1a gnr nam trén plasmid c6 kha ning truyén
ngang. C6 3 gen gnr da dugc xéc dinh la gnrA, gnrB va gnrS. Nhiing gen nay ma hoa cho protein cua
nhom pentapeptide dé vo hoat hoat tinh diét khuan cua khang sinh (Robicsek va cs., 2006a). Bén canh
day, mot co ché mai lién quan dén gen aac(6')-1b-cr ciing dugc phat hién. Gen nay ma héa cho bién
thé méi cua enzym aminoglycoside acetyltransferase véi 2 thay doi tai vi tri acid amine 102 va 179.
Enzym nay c0 t&c dung lam giam hoat tinh ctaa khéng sinh (Robicsek va cs., 2006b).

Két qua phan tich cac gen khang khang sinh nay ¢ 184 chung vi khuan E. coli phan lap tir lon con
mac bénh tiéu chay tai mot sé tinh Nam trung bo - Tay Nguyén 1a kha cao (46, 74%). Trong do, cao
nhat 1a gen qnrB (29,35%), tiép theo 1a gnrS (19,02%), aac(6")-1b-cr (5,98%) va thap nhat la gnrA
(5,43%). Két qua nay cao hon so voi nghién ctu cia nhiéu tac gia khac nhu Robicsek va cs. (2006¢),
Ahmed va cs. (2009). Theo cac tac gia, ty & cac chung vi khuan E. coli mang gen dé khang véi khang
sinh nhém Quinolone 14 rét thap (2-4%). Tuy nhién, kho so sanh két qua phén tich kiéu gen va kicu
hinh, ching t6i nhan thay két qua nay 1a phi hop. Tat ca cac chiung mang kiéu gen déu thé hién kiéu
hinh 13 dé khéang v6i loai khéng sinh kiém tra.

Nhu vay, mot s6 gen khang khang sinh thudc 6 nhém théng dung da duogc kiém tra trén cac chung
vi khuan E. coli phan Iap tir lon con mic bénh tiéu chay. T4t ca cac ching vi khuan déu cé thé mang it
nhat 1 gen khang khang sinh. Theo nhiéu tac gia, cac gen khang khang sinh 1a nam trén plasmid.
Nhitng plasmid nay c6 thé truyén ngang cho cac chung vi khuan khac va ching tro nén dé khang voi
khang sinh. Piéu nay s& gay kho khin cho cong tac diéu tri bénh. Vi vay, ching ta can cd nhiing
huéng dan cu thé, hop Iy trong viéc sir dung khang sinh dé diéu tri bénh ciing nhu bd sung trong thic
an. Pinh ky kiém tra kha nang man cam khéang sinh cua vi khuan gay bénh trén lon tai dia phuong dé
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lua ghon duoc khéng sinh diéu tri bénh hop 1y va c6 hiéu qua. Nén loai bo nhiing khang sinh ma vi
khuan mang gen d¢ khang vai ty 1€ cao.

IV. KET LUAN

D3 xac dinh duoc mot sd gen khang khang sinh ¢ vi khuan E. coli bang phuwong phap PCR/
multiplex PCR. Tét ca cac ching vi khuan déu mang it nhat 1 gen khang khang sinh va co6 sy tuong
quan giita kiéu gen va kiéu hinh khang khang sinh. Ty 1& cac chung vi khuan mang mot sb gen dé
khang nhom khéng sinh aminoglycosid 1a cao nhat (98,37%), tiép theo 1 nhom tetracyclin (95,11%),
sulfonamid (84.24%), p — lactam (62,5%), phenicol (56,52%) va thap nhét la quinolone (46,74%).
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