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TOM TAT

Chung t6i phan tich gen khang sinh cua 34 chung vi khuan E. coli O157:H7 phan lap tir
trau bo khoe manh tai mot s6 tinh Nam Trung bo. TAt ca cac ching vi khuin déu mang it nhét 1
gen khang khang sinh. Trong do, ty 1¢ cac ching mang cdc gen khang v6i nhém Sulfonamide la
cao nhit (67,65%), t1ep theo la nhom B-lactam (64,7%), Aminoglycoside (55,88%), Tetracycline
va Phenicol cing chiém (38.,24%) va Quinolone (32,35%). Day la nhiing két qua dau tién vé gen

khang khang sinh ¢ vi khuan E. coli O157:H7 phan 1ap tir trau bo khoé manh tai Viét Nam.
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SUMMARY

We investigated and analyzed the antibiotic resistance genes of 34 E. coli O157:H7 strains

isolated from healthy cattle and buffaloes in Central region of Vietnam. The results showed that

most of the strains carried at least 1 antibiotic resistance gene. Among 34 strains, 23/34 (67.65%)

strains possessed sulfonamide resistance genes. The amount of strains carried -lactam resistance

genes was 22/34 (64.7%) while this figure for aminoglycoside was 19/34 (55.88%); tetracycline

and phenicol were the same (13/34) (38.24%) and quinolone was the lowest (11/34) (32.35%).

According to our knowledge, this is the first report investigated the prevalence of antimicrobial

resistance genes in E. coli serotype O157:H7 isolated from healthy cattle and buffaloes in
Vietnam.
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. PAT VAN PE

Vi khuan Escherichia coli 0157:H7 1a nguyén nhan chinh gay ra mot s6 bénh nguy hiém
cho con ngudi nhu: hoi chung uré huyét (HUS: hemolytic uremic syndrome), hoi ching viém két
trang xuét huyét (HC: hemorrhagic colitis). Pong vat nhai lai dwoc xem Ia vat mang vi khuan nay
(Friedrich va cs, 2002; Beutin va cs, 2004; Zheng va cs, 2005; Bielaszewska va cs, 2006; Prager
va Cs, 2009). Su dung khang sinh cho dong vat 1a mot trong nhirng bién phap quan trong nhat dé
han ché thiét hai do vi khuan nay gay ra. Tuy nhién, trong nhitng ndm gén day kha néng khang
khéng sinh cua vi khuan nay da gay ra nhiéu khé khan trong cong tac diéu tri bénh. Dé xac dinh
kha niang khang sinh cua vi khuan ndy & mac do phan tir ching t6i sir dung phan tng PCR dé
phan tich mot sé gen khang khéang sinh thugc cac nhom B-lactam, aminoglycoside, tetracycline,
sulfonamide, phenicol va quinolone & cac chang vi khuan E.coli O157:H7 phan lap trén tir trau
bd khoe manh tai mot sb tinh Nam Trung bg.
I1. NOI DUNG, NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. N§i dung nghién ctru
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- Xac dinh mot s6 gen khang khang sinh thudc cac nhom B-lactam, aminoglycoside,

tetracycline, sulfonamide, phenicol va quinolone ciia vi khuan E.coli O157:H7.
2.2. Nguyén li¢u nghién ciu

- Céc ching vi khuan E.coli O157:H7 phén 1ap tir trau, bod khoe manh & mét s6 tinh Nam
Trung BO.

- Céc ching dbi chimg duwong mang mot sé gen khang khang sinh: do Phong thi nghiém
mién dich, khoa Thu y, trudng Pai hoc Gent va Phong thi nghiém Ultrastructure, trudng Pai hoc
Vrije-Brussel, Bi va Bo mén Vi tring, Phan vién th(l y Mién Trung, cung cép.

- Cac loai hoa chat, sinh pham dung trong phan tmg PCR do hing Invitrogen cung cap.

2.3. Phuwong phap nghién ctru
- ADN cuia vi khudn duoc chiét tach bang phuong phap sdc nhiét:
- Xéc dinh gen khang khéng sinh bang phuong phap PCR theo Sunde va Norstrom (2006);

Ahmed va cs. (2009) v&i cac cap moi dat hiéu duge mo ta trong bang 1.
Bdng 1: Cac cap moi dung trong phdn wng PCR xdc dinh gen khdang khdang sinh

Nhém khéng sinh Gen Moi Trinh ty nucleotide cia moi (5°- 3°) San  pham
PCR (bp)
blarey blarem.F | TTCTTGAAGACGAAAGGGC 1150
blargw.R | ACGCTCAGTGGAACGAAAAC
B-Lactam blagy blagyy . F CACTCAAGGATGTATTGTG 885
blagsy. R~ | TTAGCGTTGCCAGTGCTCG
blacuy blacwy.F | CTCAGGAATGAGTTACGAAGAGG 550
blacwy - R AATCCACCAGTGGAGCCC
StrA- strB | Str-F TATCTACGAACTGGACCCTCTG 538
Str-R CATTGCTTCATTTGATCGGAT
aadA aadA-F GCAGCGCAATGACATTCTTG 280
Amynoglycoside aadA-R ATCCTTCGGCGCGATTTTG
aa(3)-1l Aa2-F ACTTATGATGGGATACGGTC 237
Aa2-R CTCCATCAGCGTTTCAGCTG
aa(3)-Iv | Aad-F CTGAGGATGGCAAGTATGGT 286
Aad-R TCAATTCTCGTTCTCGCCTCAT
tetA TetA-F TTGGTCCTGAAGTGCCCTTAA 370
TetA-R GCCGTCCATCGAGTGAACCAGT
Tetracyline tetB TetB-F CTGAGTAGTCCAAGACTTTA 435
TetB-R ATAATCACTTGTCTCATGTG
tetC tetC-F TCTAACAATGCGCTCATCGT 588
tetC-R GGTTGAAGGCTCTCAAGGGC
Phenicol floR Flo-F CACGTTGAGCCTCTATATGG 885
Flo-R ATGCAGAAGTAGAACGCGAC
Sulfonamide sulll Sulll-F AGGGGGCAGATGTGATCGAC 625
Sulll-R TGTGCGGATGAAGTCAGCTCC
qnrA qnrA-F ATTTCTCACGCCAGGATTTG 516
gnrA-R GATCGGCAAAGGTTAGGTCA
qnrB qnrB-F GATCGTGAAAGCCAGAAAGG 469
Quinolone gnrB-R ACGATGCCTGGTAGTTGTCC
qnrs qnrS-F ACGACATTCGTCAACTGCAA 417
qnrS-R TAAATTGGCACCCTGTAGGC
aac(6’)- | Aac(6)-F | TTGCGATGCTCTATGAGTGGCTA 481
Ib-cr aac(6’)-R | CTCGAATGCCTGGCGTGTTT
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11l.  KET QUA VA THAO LUAN
Cho dén nay c6 rat nhiéu gen khang khéang sinh da dugc phat hién, tuy nhién, trong
nghién ctru nay ching t61 chi xac dinh nhiing gen khang khang sinh cta 6 nhom phd bién
nhat trong diéu tri bénh do vi khuan Gram am gay nén nhu: p-Lactam (blacrem , blacsuy,
blaccyy), Aminoglycoside (strA- strB, aadA, aac(3)-1V, aac(3)-11), Tetracycline (tetA,
tetC, tetB), Phenicol (floR ), Sulfonamic (sulll) va Quinolone (anA gnrS, gnrB).
Bing 2: Két qud xdc dinh gen khdng khdng sinh cua vi khuin E. coli 0157: H7

Nhom khang Gen S6 ching Sb chung | Ty 1é duong tinh
sinh kiém tra duong tinh (%)
blactem 34 22 64,70
B-Lactame blacsqy 34 4 11,76
bIacCMy 34 4 11,76
b|aCTE|\/|/B|aCSHv/B|aCCMy* 34 22 64,70
strA- strB 34 7 20,59
aadA 34 10 29,41
Aminoglycoside | aac(3)-II 34 9 26,47
aac(3)-1vV 34 1 2,94
strA- strB/ aadA/ aac(3)-11/ 34 19 55,88
aac(3)-1vV*
tetA 34 3 8,82
Tetracycline tetB 34 12 35,29
tetC 34 1 2,94
tetA/ tetB/ tetC * 34 13 38,24
Phenicol floR 34 13 38,24
Sulfonamide | sulll 34 23 67.65
gnrA 34 2 5,82
gnrB 34 8 23,53
Quinolone qnrs 34 4 11,76
Aac(6’)-1b-cr 34 0 0
gnrA/ gqnrB/ gnrS/ Aac(6’)- 34 11 32,35
Ib-cr*

* Mang it nhat mot gen.

® Gen ma héa B-Lactam

Két qua xac dinh gen khang khang sinh nhém B-Lactam cho thiy c6 22/34 (64, 70%)
ching vi khuan E.coli O157:H7 phan lap tir trau bo khoé¢ manh c6 kha ning san xuat it
nhat 1 loai enzyme p-Lactamase (bang 2). Trong d6, cao nhat 1a gen blargy (64,70%),
blacshy, blacmy cung chiém 11,76%. Theo Ahmed va cs. (2009) [3], nhitng chung vi
khuan san sinh enzyme B-Lactamase- SHV- c6 kha niang dé khang véi khang sinh thudc
nhém penicillin va nhém cephalosporin thé hé thir nhat; enzyme B-Lactamase-SHV,
enzyme B-Lactamase- OXA, enzyme P-Lactamase- CTX-M d& khang véi Oxyimio-
cephalosporin nhu cefotaxime, ceftazidime, cefpodoxime va ceftriaxone; B-Lactamase-
CMY dé khang v6i 7-a-methoxycephalosporin nhu cefoxitin va cefotetan.
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Hinh 1: Két qud dién di xdc dinh gen blaTEM.
e Gen khang khang sinh nhom Aminoglycoside

Gen khang khang sinh cua vi khuan Gram am thuong nam trén intergron class 1 va
class 2. Py la nhiing doan ADN c6 thé chén vao phitc hop gen khang khang sinh bang hé
thong tai t6 hop dic hiéu (Mazel, 2006) [Error! Reference source not found.]. Cac
integron thuong lién két voi transposon Tn& va mang gen md hod cho enzyme
Dihydrofolate reductase (drfA), Streptothricin acetyltransferase (sat) va Aminoglycoside
adenyltranferase ( strA, strB, aadA, aac(3)). Nhiing enzyme nay gitp cho vi khuan Gram
am dé khang voi cac khang sinh nhém aminoglycoside nhu trimethoprim (drfA),
streptothricin va streptomycine/ Spectinomycine (strA, strB, aadA), gentamycin va
cisomycin (aac(3)) (Ahmed va cs., 2005) [3].

Phéan tich cac gen strA/ StrB, aadA, aac(3)-11 va aac(3)-1V trén 34 chung E.coli
0157:H7 phan lap tir trau, bo khoé manh chiing t6i thdy c6 19 chung (55,88%) mang it
nhat mot gen dé khang véi nhdm khang sinh aminoglycoside. Trong d0, ty I¢ cac chiing
mang gen aadA la cao nhat (29,41%), tiép theo la cac ching mang gen aac(3)-ll
(26,47%), strA- strB (20,59%) va thap nhat 1 cac chung gen aac(3)-1V (2,94%). Két qua
ctia chiing toi thap hon so voi két qua kiém tra cac gen khang sinh & cac ching E.coli
phan 1ap tur lgn con tiéu chay cua V6 Thanh Thin va cs (2012), trong d6 ty 1€ gen khéang
aminoglycoside trong nghién ctru cta cac tac gia nay la 98,37%. S¢ di c6 sy khac biét nay
theo ching tdi 1a do trong chian nudi lon c6 nhiéu loai khang sinh (trong dé c¢6 nhom
aminoglycoside) dugc bd sung vao thirc an nén ty 1é cac chung vi khuan khang khang
sinh cao hon so véi cac chung vi khuan phan 1ap tir trdu bo.
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Hinh 2: Két qud dién di xdc dinh gen strA-strB va gen aac(3)-11.
e Gen khang khang sinh ho Tetracycline

Tetracycline 1a mét khang sinh pho rong o tac dung kim khuan do trc ché qua trinh tong
hop protein cua vi khuan. Cho téi nay c6 hon 60 gen khang tetracyclin (tet) da duogc xac
dinh va giai trinh tu nucleotic. Tuy nhién, c6 3 trong s6 nhiing gen thudong gip nhat 1a
tetA, tetB va tetC (Roberts, 2005) [6].

Nghién ciru ciia chiing t6i cho thiy ddi vdi cac gen tetA, tetB va tetC trén 34 chung
vi khuan E. coli O157:H7 phan 1ap tir trau, bo khoé manh ¢ mot s6 tinh Nam Trung bo ¢6
13/34 chung mang it nhat mot gen khang tetracyline. Trong d6, cao nhét s6 ching mang
gen tetB, chiém 13 (35,29%), s6 chung mang gen tetA 1a 3 (8,82%) va 1 (2,94%) chung
mang gen tetC. Két qua nay cao hon so véi két qua klem tra bang phuong phap phenotype
ctia Nguyén Trong Hai va cs (2011), chi c6 30% s6 chung khang tetracycline. Piéu nay
ching t6 mot s6 chung vi khuan mang gen khang khang sinh nhung chua biéu hién & kiéu
hinh bén ngoai. Két qua nay cta ching toi cling cao hon so voi két qua nghién ciru cua
Wilkerson va cs. (2004) vé vi khuan E.coli O157:H7 trén trau, bo tai mién Trung cia phia
Tay Hoa Ky, chi co 43/663 (6,49%) chung mang gen khang Tetracycline (phenotype).
Tuy nhién, két qua nghién ctru ciia tic gia nay ciing khang dinh s chung mang gen tetB Ia
cao nht [8].

M +-123456 7 8 910

Hinh 3: Két qud dién di xdc dinh gen tetB
e Gen khang khang sinh nhém phenicol
Hién nay, chloramphenicol dd bi cAm st dung trong chin nudi, thd y nhung
Florphenicol 14 khang sinh thé hé méi c6 ngudn gdc tir Chloramphenicol. Nhém nitro (-
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NO,) ctia chloramphenicol dugc thay thé bang gbc methyl-sulfonyl (-SO,CHs) trong tong
hop thiamphenicol, trong khi & florfenicol dan xuét flo-thiamphenicol nhém hydroxyl (-
OH) dugc thay thé boi Flo (F) (Angela va cs., 2011). [Error! Reference source not
found.]. Hién tuong nhiéu loai vi khuan dé khang v6i nhom khéng sinh nay ciing dugc
nhiéu tac gia dé cap dén va chung kha phd bién. Gen floR 1a mét trong nhitng gen giup vi
khuan dé khang v6i chloramphenicol va flophenicol; duoc phét hién lan dau tién trén vi
khuan Pasteurella piscicida. Nam 2000, Cloeckaert va cs. tim thidy gen FloR trén vi
khuan E. coli phan 1ap tir trau, bo [4].

Hinh 4: Két qua dién di xdc dinh gen floR
Két qua phan tich gen floR cho thay c6 14 (41,17%) ching E. coli O157:H7 phan lap
tir trdu bo khoé manh mang gen floR. Két qua nay ciing twong tmg véi ty 1& phan tich
phenotype trudc day cua ching toi.
e Gen khang khang sinh ho Sulfonamide

‘ Hinh 5: Két qud di¢n di xdc dinh gen sulll
Cung nhu nhi€u vi khuén khac, kha nang khang khang sinh nhom sulphomedazole
cua vi khuan E.coli 1a rat pho bién.
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Trong nghién ctru nay ching toi nhan thay c6 26 (76,47%) chung vi khuan E. coli
0157:H7 phén 1ap tir trdu, bo khoé manh tai mot s6 tinh Nam Trung Bo mang gen sulll.
Két qua nay cho thay E.coli O157:H7 ciing mang gen sulll phd bién nhu & loai E. coli n6i
chung ma cdac tac gia trudc day da nghién ctru trén lon (Boerlin va cs., 2008, Wu va cs.,
2010, V6 Thanh Thin va cs., 2011) [4, 16, 2].

e Gen khang khang sinh nhom Quinolone

Gen khang khang sinh ho Quinolone (dong ciprofloxacin) cua vi khuan dugc phat
hién va mé ta lan dau tién boi Martinez va cs. (1998) [Error! Reference source not
found.]. Gen diéu hoa qua trinh nay 1a gnr nam trén plasmid pMG252 c6 kha ning truyén
ngang va sau nay dugc goi 1a gnrA (17). Cho dén nay d c6 6 gen duoc mo ta 13 khang
Quinolone bao gém qnrA (cé 4 bién thé), qnrB (20 bién thé), qnrS (4 bién thé), aac (6 ')
Ib-cr, gnrC, gnrD (Cavaco, 2009) [Error! Reference source not found.]. Nhitng gen
gnrA, gqnrB, gnrS ma ho4 protein ctia nhom pentapeptide dé 1am mat hoat tinh diét khuan
ctia khang sinh ( Robicsek va cs., 2006a) [7]. Gen aac (6 ') Ib-cr mé hoa cho bién thé méi
clia enzyme aminoglycoside acetyltransferase véi 2 thay doi tai vi tri acid amin 102 va
179 va c0 tac dung lam giam hoat tinh ctia khang sinh (Robicsek va cs., 2006a) [7].

M+ - 12 13 14 15 16 17 18 19 20 21

Hinh 6: Két qud dién di xdc dinh gen gqnrS

Trong nghién ctru nay chung tdi chi tién hanh xac dinh 4 gen pho bién trén vi khuan
E. coli la gnrA, gnrB, gnrS, aac (6 ') Ib-cr. Qua phén tich gen khang khang sinh nhom
Quinolone cuia 34 chung E. coli O157:H7 phan 1ap tir trdu bo khoe manh tai mot sb tinh
Nam Trung bo ching t6i thiy co6 11 (32, 35%) chung vi khuan mang it nhat mot gen
khang vo1 khang sinh thugc ho Quinolone. Trong do, cao nhat 13 gen qnrB (23, 53%), cac
gen con lai chiém ty 1& thip, cu thé 1a: qnrs (11,76%), gnrA chiém 5,82% va khdng c6
chung nao mang gen aac (6 ') Ib-cr. Két qua nay khac biét v6i két qua nghién ciru cua
Robicsek va cs. (2006¢), Ahmed va cs. (2009). Két qua nghién ciru ctia CAC tac gia nay
cho thiy ty 1& cac ching E.coli mang gen khang khang sinh nhém quinolone la 2- 4%,
thap hon nhiéu so v&i két qua cua ching t6i. Su khac biét giita ty 1¢ cac chung mang gen
& nghién ciru ctia chung t6i véi cac két qua co lién quan dén diéu kién dich té ctia ving
mién (tdp quan chan nudi va k§y thuat tha y).

Nhu vay, mot sé gen khang khang sinh thudc 6 nhom thdng dung nhit trong diéu tri
c4c bénh do vi khuan Gram am d3 dugc ching toi kiém tra trén cac ching vi khuan E. coli
serotype 0157:H7 phan lap tir trau bo tai mot s6 tinh Nam Trung bo. Két qua cho thay tat
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ca vi khuan déu mang it nhat mot gen khang khang sinh. Theo két qua nghién cau cua
nhiéu tac gia thi da sb cac gen khang khéang sinh nam trén plasmid va c6 kha niang truyén
hgang cho cac vi khuan khac. Vi vay, chung lam tang kha nang khang khang sinh cua vi
khuéan va gay tré ngai cho cong tac diéu tri bénh trong thi y va nhan y. bay la véan dé rat
dang lo ngai. Vi vay, ching ta can c6 nhimg huéng dan cu thé trong viéc sir dung khang
sinh, kiém tra su ton du khang sinh trong thyc pham va kiém tra kha niang khang khuan
cua cac loai khang sinh thuong dung dé diéu tri bénh trén trau bo. bic biét, chung ta can
c¢6 nhirng bién phap vé mat dich t& dé quan 1y su lay lan cua nhiing vi khuan mang gen
khang khang sinh nhu quan 1y chét thai chan nuéi, can c6 nhitng khu chin nudi riéng cho
tung loai dong vat, dac biét la gitra nhiing loai it st dung khang sinh v&i nhiing loai
thudng xuyén tiép xuc véi khang sinh.

I1l.  KET LUAN

Pi x4c dinh duoc mot sb gen khang khang sinh & vi khuan E. coli serotype
0157:H7 bang bang phuong phap PCR. Tat ca cac chung vi khuan mang it nhat mot gen
khang khang sinh va c6 su twong quan gitra kiéu gen va kiéu hinh khang khang sinh. C6
mét sé ching chua boc 16 kiéu hinh nhung da mang gen tiém an. Ty Ié cac chung Vi
khuan mang gen dé khang nhom sulfonamide 1a cao nhat (67,65%), tiép theo 1a nhém pB-
lactam (64,7%), Aminoglicoside (55,88%), Tetracycline va Phenicol ciing chiém 38,24% va thap
nhat 12 nhom Quinolone chiém 32,35%.
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