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ABSTRACT

Escherichia coli O157:H7 is one of the most dangerous pathogens causing food-
borne diseases on over the world, and cattle are the most popular reservoirs. A total
of 24 E. coli O157:H7/H- strains (11 E. coli O157:H7 strains, 13 E. coli 0157:H-
strains) isolated from cattle in the Mekong Delta were clarified the prevalence of
pathogenic genes (stx1, stx2, eae, EHEC-hlyA) and antimicrobial susceptibility with
12 antibiotics. By using PCR assay, the prevalence of these pathogenic genes in 24
E. coli O157:H7/H- strains were stx1 (29.17%), stx2 (33.33%), eae (37.50%), and
EHEC-hlyA (33.33%); there were 7/11 of E. coli 0157:H7 strains that had all four
pathogenic genes observed. Those E. coli 0157:H7/H- strains were completely
susceptible (100%) to 7 antibiotics (ceftazidime, gentamycin, amikacin, kanamycin,
tetracycline, ciprofloxacin, and norfloxacin). However, those strains showed
relatively high resistance against ampicillin (50.00%), followed by nalidixic acid
(16.67%), bactrim (12.50%), amox-clavulanic (8.33%), and ceftriaxone (8.33%).
Moreover, those E. coli O157:H7/H- strains showed multidrug-resistant to 2-5 kinds
of antibiotics in 5 multi-resistant phenotypes observed.

TOM TAT

Vi khudn Escherichia coli O157:H7/H- I mét trong nhiing nguyén nhdn géy ngo
doc thuc pham nghiém trong trén thé gici va con bo la dong vt mang tring chii yéu
nhdt. Tong s6 24 ching E. coli O157:H7/H- (11 chiing E. coli O157:H7, 13 ching
E. coli 0157:H-) phdn ldp trén bo tai Pong bang séng Citu Long diroc khdo st sw
hién dién cua cac gene doc luc (stxl, stx2, eae, EHEC-hlyA) va su nhay cam doi véi
12 logi khang sinh. Thong qua phuong phdap PCR, ty I¢ hién dién cua cac gene doc
lwee trén 24 chung E. coli O157:H7/H- lan heot la stx] (29,17%), stx2 (33,33%), eae
(37.50%) va EHEC-hlyA (33,33%); c6 7/11 chimg E. coli O157:H7 mang ddy dii 4
gene doc lyc duwoc khao sat. Cac ching E. coli O157:H7/H- con nhay cam cao
(100%) voi 7 logi khang sinh (ceftazidime, gentamycin, amikacin, kanamycin,
tetracycline, ciprofloxacin, va norfloxacin). Tuy nhién, cdc chiing nay cho thay cé sw
dé khdng khd cao divéi ampicillin (50,00%) va dé khéng thap déi véi nalidixic acid
(16,67%), bactrim (12,50%), amox-clavulanic (8,33%), va cefiriaxone (8,33%).
Ngodi ra, cdc chiing vi khudn E. coli O157:H7/H- nay c6 thé dé khang tir 2 dén 5
logi khdng sinh véi 5 kiéu hinh da khang dioe ghi nhan.

Trich dan: Nguyén Khanh Thuan va Ly Thi Lién Khai, 2020. Sy hi¢n dién cta gene doc lyc va tinh dé khang
khang sinh cua vi khuan Escherichia coli O157:H7/H- phan 1ap tir bo tai Dong bang song Cuu
Long. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(6B): 112-118.
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1 GIOI THIEU

Ngd doc thuc pham do vi khuéan thudng xay ra
phd bién & nhidu quéc gia trén thé gisi. Trong cac
chang vi khuan gay bénh, Escherichia coli (E. coli)
sinh shiga-toxin, dac biét 1a E. coli O157:H7/H- la
mot trong nhirng tic nhan nguy hiém nhat. Hién nay,
van chua c6 ca bénh hay tir vong niao do ngd doc
thuc pham lién quan dén E. coli O157:H7/H- tai
Viét Nam duoc bao cao, nhung ching da dugc ghi
nhan & nhiéu quéc gia nhu Nhat Ban (Watanabe et
al., 2010), My (CDC, 2012). Vi khuan Escherichia
coli  O157:H7/H-  thugc  nhém  EHEC
(Enterohemorrhagic Escherichia coli), vi khuan lay
truyén qua duong phan-miéng va ton tai tw nhién
chua yéu trong duong rudt cia loai nhai lai, trong do
bo 1a dong vat mang tring phd bién nhat (Armstrong
et al., 1996). Kha ning gy bénh cua vi khuan nho
vao cac doc td chinh nhu stx1, stx2, eae, EHEC-
hlyA; cac doc té nay gay tiéu chay nghiém trong va
¢6 thé dan dén hoi ching tan huyét va suy than
(Hemolytic uremic syndrome, HUS) trén ngudi mac
bénh (Armstrong et al., 1996). Sy hién dién cta cac
gene doc luc nay trén cac chung E. coli O157:H7
dugc phan 1ap tir bo tai Thuy Dién chiém ty 1& cao
tir 3% dén 100% (Albihn et al., 2003). Nam 2012,
khi phan tich cac chung vi khuan E. coli 0157:H7
dugc phan 1ap tu trau bo tai Nam Trung B9, Viét
Nam ciing di cho thy cac gene doc lrc stx1 va stx2
hién dién vai ty 18 cao tir 64,71% dén 85,35% (Bui
Thi Ba va ctv., 2012). Ngoai ra, tinh trang sir dung
khang sinh chwa dugc Kiém soat tot trong viéc phong
tri bénh cho dan gia stic nhu hién nay lam gia tang
kha ning dé khang khang sinh ciia cac chung vi
khuan, bao gom E. coli O157:H7/H-. Vi khuan E.
coli O157 phan 1ap tir cac ndng trai bo & Nhat Ban
biéu hién d& khang voi dihydrostreptomycin,
oxytetracycline va ampicillin lan luot 13 9,5%, 7,9%
va 5,4% (Sasaki et al., 2012). Tir d6, cho thiy su
nguy hiém cua vi khuan E. coli 0157:H7/H- ddi véi
sirc khoe cong ddng va vai tro trung gian quan trong
ctia con bo trong viée phat tan mam bénh.

Tai Ddng bang séng Ciru Long, mot s khao sat
da cong b E. coli 0157:H7/H- hién dién trén dan
bo tai day (Ly et al., 2009); tuy nhién viéc nghién
cliu Vé cac gene doc Iu’C va kha ning dé khang khang
sinh ciia cac chung vi khuan nay con han ché. Do
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d6, nghién ctru nay duoc thyc hién nhim xac dinh
ty 16 luu hanh cua cac gene doc luc va kha ning dé
khang khang sinh cua cac chung vi khuan E.
coli O157:H7/H- phan 1ap trén bo tai Ddng bang
song Cuu Long. Tir két qua nghién ctru ndy gitup
cung cap nhimg thong tin hitu ich trong viéc nghién
ctu, quan 1y va phong chéng bénh do E. coli
0157:H7/H- gay ra ddi vai sic khoé cong dong.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vit liéu nghién ciru

Téng s6 24 chung E. coli 0157:H7/H- (11 chang
E. coli O157:H7, 13 ching E. coli O157:H-) phan
I4p tir phan bo khoé manh tai mot s tinh Dong bang
song Ciru Long (An Giang, Tra Vinh, Thanh phd
Can Tho) trong thoi gian tir nim 2012 dén 2014
dugc sir dung trong nghién ctru nay. Cac ching nay
duoc phan 1ap va bao quan tai phong Thi nghiém
Thu Y chuyén nganh 2, B§ mén Tha Y, Khoa Nong
nghiép, truong Dai hoc Can Tho.

2.2 Phwong phap nghién ciru

2.2.1 Phuwong phap xac dinh cdc gene doc luc
cua vi khudn E. coli 0157:H7/H-

Céc chung vi khuan E. coli 0157:H7/H- duoc ly
trich DNA bang phuong phap so¢ nhiét theo Soumet
et al. (1994). Bo kit Platinum Il Hot-Start PCR
Master mix (2X) (Invitrogen, Thermo Fisher, M¥)
dugc str dung trong nghién ctru nay. Hon hop cho
mot phan ung PCR (25,0 uL) bao gom Master Mix
2X (12,5 pL); doan moi xudi va m01 nguoc Véi ndng
d6 10 uM (0,5 pL/doan); nudc cét tinh khiét (9,5
pL) va DNA khuon mau (2,0 pL).

Phan tng PCR duoc tién hanh theo chu trinh
nhiét sau: tién bién tinh (94°C, 2 phit); 35 chu ky:
bién tinh (94°C, 1 phut), gdn mdi (55°C, 1 phut), kéo
dai (72°C, 1 phut); két thic (72°C, 10 phit). San
pham PCR dugc dién di ¢ hi¢u dién thé 50V trong
vong 60 phut trén gel 1,5% agarose va dugc nhuom
v6i dung dich ethidium bromide; doc két qua bang
cach quan sat va chup anh gel dudi anh sang UV.

Trinh ty nucleotide caa cac doan mdi xac dinh

gene doc lyc duoc sir dung trong nghién ciru nay thé
hién qua Bang 1.
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Béng 1: Trinh tw nucleotide cic doan mdi xac dinh gene ddc luc cia vi khuén E. coli 0157:H7/H-

Gene djc luc Trinh tw primer (5°-3”) Kich thuéc san pham (bp) Nguén tham khao
stxl. CAGTTAATGTGGTGGCGAAG 894 Olsvik and Strockbine
CTGCTAATAGTTCTGCGCATG (1993)
b2 CTTCGGTATCCTATTCCCGG 478 Olsvik and Strockbine
GGATGCATCTCTGGTCATTG (1993)
ACGTTGCAGCATGGGTAACTC
eae GATCGGCAACAGTTTCACCTG 815 Gannon et al. (1993)
GCATCATCAAGCGTACGTTCC
EHEC-hlyA AATGAGCCAAGCTGGTTAAGCT 534 Paton and Paton (1998)
2.2.2 Phuong phap kiém tra sy dé khéng cia kanamycin (Kn, 30 pg), tetracycline (Te, 30 ng),
vi khudn E. coli O157:H7/H- ddi véi khang sinh ciprofloxacin (Ci, 5 ug), norfloxacin (Nr, 10 ng),
L ) . o A . nalidixic acid (Ng, 30 ne),
Xac dinh tinh nhay cam cua vi khuan E. coli  trimethoprim/sulfamethoxazole (Bt, 1,25/23,75 pg).

0157:H7/H- véi 12 loai khang sinh dugc thyc hién
bing phuong phap khuéch tin trén dia thach
Mueller-Hinton (MHA) (Bauer et al., 1966). Két Két qua duoc phan tich théng ké bang phuong
qua xac dinh mirc d6 nhay cam hay dé khang cua phap Chi binh phuong, Fisher’s exact test vai do tin
céc chung E. coli 0157:H7/H- ddi voi khang sinh cdy 95% trén phan mém Minitab 16.
dya theo tiéu chuan cua Vién Tiéu chuan 1am sang . P 2 "
va xét nghiém (Clinical and Laboratory standards 3 KET QUA VATHAO LUAN
Institute-CLSI, 2018). 3.1 Ketqué xac dinh sy hién di¢n cua cac
) . ) gene dgc lwe trén cac chiing vi khuan E. coli

Céc dia khang sinh dugc cung cap boi Cong ty 0157:H7/H-
Nam Khoa Biotek (Thanh ph6 H6 Chi Minh) st , o
dung trong nghién ctru nay bao gdom: ampicillin Qua ket qua PCR, s hién dién cua cac gene doc
(Am, 10 pg), amoxicillin/clavulanic acid (Ac, 20/10 luc (stx1, stx2, eae, EHEC-hlyA) cua 24 chung E.
ng), ceftriaxone (Cx, 30 pg), ceftazidime (Cz, 30 coli 0157:H7/H- dugc thé hién qua Bang 2 va Hinh
1g), gentamicin (Ge, 10 pg), amikacin (Ak, 30 pg), 1,234

Bang 2: Ty Ié hién dién cac gene ma héa doc luc (stx1, stx2, eae, EHEC-hlyA) trén cac chiing vi khuin
E. coli O157:H7/H- (n = 24)

2.3 Phwong phap xir 1y s liéu

Gene doc luc

., stx1 Stx2 eae EHEC-hlyA
Chiing SMKS SM  Tyleg SM Tyle SM  Tylé SM Tylg
DT (%) DT (%) DT (%) DT (%)
E. coli O157:H7 11 7 6333 7 6333 7 6333 7 6333
E. coli O157:H- 13 0 0,00 1 7,69 2 1538 1 7,69
Tang 24 7 2917° 8 3333 9 3750° 8 3333

SMKS: sé mau khdo sat; SMDT: sé mau duong tinh.
Trong ciing mét hang, cde gid tri Véi Cdc chit $6 gidng nhau thi khéng khdc nhau ¢é y nghia thong ké (P>0,05).

Két qua khao sat trén 24 chung E. coli sw suy giam loc mau & cau than va suy than (Eklund,
0157:H7/H- cho thay khong c6 su khac biét ve ty 1€ 2005; Murray et al., 2009). Tuy nhién, két qua phan
hién dién gitta cac gene doc luc stxl, stx2, eae, tich ciing chi ra sy hién dién cta cac gene doc luc

EHEC-hlyA vei ty 1€ I{‘?ln luot 1a 29,17%, 33,33%, trén cac chung E. coli O157:H7 cao hon trén cac
37,50%, va 33,33%. Diéu nay cho thay cac gene doc chung E. coli O157:H- (P<0.05), va gene stx1 chi

lyc déu co kha nang hién dién trén cac chung E. coli luu hanh trén cac chung E. coli O157:H7. Ngoai ra,
0157:H7 va E. coli 0157:H- phén lap duoc trén bo. 7/11 chung E. coli O157:H7 mang ca 4 gene doc luc
Céc doc td nay két hop v6i nhau 1am ly giai té bao dac trung cho cac chung E. coli EHEC doc luc cao.
biéu m6 rudt, pha hiy té bao ndi mé cau than, kich Mot sb nghién clru da dé cap cac chung E. coli
hoat tiéu cau, gay lang dong cuc mau dong, din dén O157:H7 thuong dac trung boi su hién dién cua
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gene ma hoéa doc luc stx va EHEC-hlyA (Eklund,
2005); tuy nhién, gene stx1 c¢6 thé mét di do su bién
chang yéu té di dong cua vi khuan E. coli 0157:H7
(Feng et al., 1998). Toth et al. (2009) ciing da 1ap
luan rang nhirng ching E. coli 0157 mang ca gene
stx va eae thi thugc nhém EHEC, nhitng chung E.
coli 0157 chi mang gene eae thi thuéc nhém EPEC,
con nhitng chiing khéng mang cac gene Stx va eae
thi thudc nhom E. coli 0157 khong dién hinh.

Két qua nghién ciru ciia Pham Thi Tam va ctv.
(2011) trén cac chung E. coli O157:H7 dugc phan
1ap tr thit bo tai mot s6 10 mo & Ha Noi déu mang

300bp

Hinh 1.: Két qua dién di sin phim PCR
) xac dinh gene stxI (394 bp)
Ging 1. 100 bp Ladder; Gigng 2 ddi chimg dm
stxl; Gidng 3: dbi ching dheomg stxl; Ging 4. E.
coli O137:H-(); Giéng 3: E. coli O137:HT (J);
Giéng 6, 7, 8: E. coli O157:H7(+)

500bp

Hinh 3: Két qua dién di sin phim PCR
_ xac dinh gene eae (815 bp)
Giéng 1: 100 bp Ladder; Giéng 2: dbi chitng ém
eae; Giéng 3: @bi chitng duomg eae; Giéng 4:
E coli O157:H-(-); Giéng 3: E. coli 0157:H-(%);
Giéng 6, 7, 8: E. coli O157:H7 (%)

804bp
300bp

815bp
500bp
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gene stx2 va eae nhung chi c6 2/4 ching mang gene
stx1. Theo nghién ctiu cua Ly et al. (2009), khi kiém
tra 12 mau E. coli 0157:H7/H- trén phan bo tai mot
s6 tinh Pdng bang séng Cuu Long vai ty 1é stx2
(91,67%), eae (83,33%) va EHEC-hlyA (100%),
nhung khéng 6 su hién dién cua gene stx1 trén tat
ca cac chung. Dong thoi, két qua nghién ciu coa
Regua-Mangia et al. (2012) ciing cho thdy 100% cac
chung EHEC O157:H7 dwoc phan lap trén bd déu
mang gene stx (stx1 hoac stx2 hoéc ca hai) va gene
eae, chung duoc nhan dinh 1a mdi nguy co gay bénh
cho cong dong tai Brazil.

478bp

Hinh 2: Két qua dién di sin phim PCR
xic dinh gene stx2 (478 bp)
Giéng 1. 100 bp Ladder; Giéng 2: déi chitmg fm
stel; Gibng 3: d6i ching dieong stc2; Gidng 4: E.
coli Q137:H-(¥); Ging 3,6, 7 E coli O157:H7
(+); Gidng 8: E coli 0157:H7(J)

Hinh 4: Két qua dién di sin phim PCR
‘xac dinh gene EHEC-hlyA (534 bp)
Giéng 1: 100 bp Ladder; Giéng 2: @bi chitng ém
hiyA; Giéng 3: doi chitng duwomg hiv4; Giéng 4:
E coli O157:H-(+); Gigng 3: E. coli O157:H7(3);

Giéng 6, 7, 8: E. coli O157:H7(+)
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3.2 Két qua kiém tra sy dé khang khang |ap trén bo dwoc kiém tra sy nhay cam véi 12 loai
sinh caa vi khuan E. coli O157:H7/H- phéan 1ap khang sinh duoc str dung pho bien trong chén nudi
trén bo va diéu tri bénh trén dong vat va con nguoi. Két qua

Céc chiing vi khuan E. coli O157:H7/H- phan Kiém tra duoc the hién qua Bang 3.

Bing 3: Sw nhay cam cia cac chiing vi khuén E. coli O157:H7/H- d6i véi khang sinh (n = 24)

L oy en Nhay Khing
Khang sinh Ky hieu S8 mau Ty 18 (%) S8 mau Ty 18 (%)
Ampicillin Am 12 50,00 12 50,00
Amox-clavunic acid  Ac 22 91,67 2 8,33
Ceftriaxone Cx 22 91,67 2 8,33
Ceftazidime Cz 24 100,00 0 0,00
Gentamycin Ge 24 100,00 0 0,00
Amikacin Ak 24 100,00 0 0,00
Kanamycin Kn 24 100,00 0 0,00
Tetracycline Te 24 100,00 0 0,00
Ciprofloxacin Ci 24 100,00 0 0,00
Norfloxacin Nr 24 100,00 0 0,00
Nalidixic acid Ng 20 83,33 4 16,67
Bactrim* Bt 21 87,50 3 12,50
*Bactrim: trimethoprim/sulfamethoxazole

Trong nghién ctru ndy, 24 chung vi khuan E. coli bo tai mot sb tinh Dong bang song Ciru Long ciing
O157:H7/H- hau hét déu nhay cam véi 12 loai dé khang voi cac khang sinh ampicillin,
khang sinh dugc thir nghiém. Cac chung vi khuan E. streptomycin, oxytetracycline, chloramphenicol,
coli O157:H7/H- nhay cam cao (100%) d6i Véi nalidixic acid. Nghién ctu cia Nguyén Trong Hai
ceftazidime, gentamycin, amikacin, kanamycin, va ctv. (2011) vé sy nhay cam cua vi khuan E. coli
tetracycline, ciprofloxacin, va norfloxacin, nhung O157:H7 phan 14p trén trau, bo khoe manh tai Nam
¢6 su dé khang cao d6i voi khang sinh ampicillin Trung Bo ciing cho thdy 100% s6 chung vi khuan
(50,00%); va co biéu hién dé khang voi nalidixic déu nhay cam voi amikacin, cefotacime, cefepime,
acid, bactrim, amox-clavunic acid, va ceftriaxone. cefoperazone, gentamycin, polymycin B va 100%
Két qua nay cho thdy cac chung vi khuan E. coli chuang vi khuan dé khang voi clindamycin,
0157:H7/H- nay van con nhay cam ddi voi cac erythromycin, oxacillin. Tuy nhién, theo nghién ctru
nhom khang sinh dwoc st dung trong diéu tri bénh cua Stanford et al. (2012) thi cac chung vi khuan E.
do E. coli hién nay (quinolone, aminoglycoside, coli O157:H7 dugc thai ra theo phan trong cac trai
cephalosporin), ngoai trix ampicillin. Piéu nay co chin nuodi bo & Canada co thé dé khang cao véi cac
thé do trong qué trinh chin nudi bo, ngudi nong dan khdng sinh nhu ampicillin, tetracycline,
it sir dung khang sinh dé tron vao thirc in, nwéc udng streptomycin, neomyecin, ceftazidime, bactrim.

dé phong hodc diéu tri bénh; do d6, han ché sy hinh
thanh tinh d& khang khang sinh cta cac chung vi
khuan, bao gdm ca E. coli O157:H7/H- tdn tai trén
vat chu.

Mt khéc, két qua khao sat ciing ghi nhan céc
chung vi khuan E. coli 0157:H7/H- ¢6 kha ning dé
khang tir 2 dén 5 loai khang sinh. Kiéu hinh va ty 1&
da khang cua céac chung E. coli O157:H7/H- dugc

Ly et al. (2009) da ghi nhan mét s6 ching vi trinh bay qua Bang 4.
khuan E. coli 0157:H7/H- dugc phan lap trén phan
Bing 4: Sw da khang cia vi khuan E. coli 0157:H7/H- d6i véi khang sinh (n = 24)

S6 khang sinh P 3 Sé kieu  Sé chiing LA Ty 18 chung
da khang Kiéu hinh khing da khing khing Ty 1€ (%) (%)
Am-Ng 1 4,17
2 Am-Ac 2 1 4,17 8,33
3 Am-Bt-Ng 1 1 4,17 4,17
4 Am-Cx-Bt-Ng 1 1 4,17 4,17
5 Am-Ac-Cx-Bt-Ng 1 1 4,17 4,17
Tong 5 5 20,83
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Céc chung E. coli O157:H7/H- trong nghién ctru
nay da khang véi khang sinh ¢ ty 1& kha thap
(20,83%) véi 5 kiéu hinh da khang. Trong d6, mot
chang E. coli 0157:H- (4,17%) dé khang dén 5 loai
khang sinh, va tat ca cac chiing dé khang khang sinh
déu dé khang v6i ampicillin. Singer et al. (2006) da
ching minh sy da khang thudc cua vi khuan lién
quan dén sy hién dién ciia nhitng plasmid mang gene
da khang va sy hién dién cua cac plasmid nay bi tac
dong boi cac yéu té moi truong, cling nhur kha ning
khang acid va tinh trang dinh dudng. Theo Ly et al.
(2009), thi chi c6 3/15 (20%) chung E. coli
0157:H7/H- phén lap dwoc trén phan bo tai Bong
bang séng Ciru Long d& khang v6i khang sinh; trong
d6 100% (3/3) chung vi khuan dé khang véi
ampicillin va 1/3 ching d& khang véi 1 loai khang
sinh, 2/3 chung dé khang v6i 5 loai khang sinh.
Stanford et al. (2012) cling ghi nhéan cac chung vi
khuan E. coli 0157:H7 dugc thai ra theo phén bo tai
céc trai chan nu6i & Canada dé khang tir 3 dén 5 loai
khang sinh véi nhiéu kiéu hinh da khang. Do do,
viéc kiém soat st dung khang sinh trong chén nuoi
va diéu tri bénh cho gia suc can duoc quan tim,
nham muc dich giam thiéu hién tugng khang thudc
va phat tan mam bénh c¢6 kha ning dé khang ra moi
truong, bao vé sic khoé vat nudi va con nguoi.

4 KET LUAN

Nghién ciru di cho thdy cac gene doc luc (stxd,
stx2, eae, EHEC-hlyA) hién dién vai ty 1€ kha cao tir
29,17% dén 37,50% & cac chung vi khuan E. coli
0157:H7/H- phén 1ap trén bo tai Dong bang song
Ctru Long. Cac gene doc luc nguy hiém nay hién
dién chu yéu trén cac chung E. coli 0157:H7; trong
d6, gene stx1 duy nhét chi tim thay trén cac ching
E. coli O157:H7. Ngoai ra, cac ching E. coli
0157:H7/H- van con nhay cam cao véi nhiéu loai
khang sinh; tuy nhién, di c6 biéu hién d& khang
khang sinh trén mot s chung khao sat, dé khang cao
nhat 1a v6i ampicillin (50%) va c6 kha ning d&
khang tir 2 dén 5 loai khang sinh. Qua két qua nghién
ctru ndy, cho thiy cac ching E. coli O157:H7/H-
phan 1ap duge trén bo tai khu vuc Péng bang song
Ctru Long tiém an nguy co gay bénh nguy hiém cao
cho cong dong.

LOI CAM TA

Pé tai nay dugc tai trg béi Dy an nang caflp
Truong Pai hoc Can Tho VN14-P6 bang nguon von
vay ODA tir Chinh phu Nhat Ban.
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