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TOM TAT
4 chimg vi khuan E. coli O157:H7 phan lap duoc tir thit bo & khu vuc Ha Noi déu mang
cac gen mé hoa cho cac doc t6 Stx va eae duoc xac dinh bang phuong phap PCR. Trong do, 4/4
ching déu mang gen mi hoa cho doc td Stx 2, nhung chi c6 2/4 chung mang gen ma hoa cho
doc to Stx 1. Thir nghiém kha ning gy bénh tich trén té bao VERO di ching minh duogc ring:
Chi ¢6 1 ching vi khuan E. coli 0157:H7 M61 ¢ kha ning san sinh doc t6 Stx gdy bénh tich trén
té bao VERO. C6 thé két luan rang: 1 trong 4 ching vi khuén phan lap duoc c6 kha ning giy
ngo doc thuc phém.
Tir khod: E.coli O157:H7, déc t6 té bao, gen ma héa doc té Stx, eae bénh tich té bao VERO

DETERMINATION OF GENES OF TOXINS AND PATHOGENESIS OF THE STRAINS
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SUMMARY

Using PCR method, it was demonstrated that 4 strains of E.coli O157:H7, isolated from
beef sold in Hanoi, carried the genes encoding for the verotoxin Stx and eae. Concerning the Stx,
all of these four strains carried the genes encoding for the verotoxin Stx 2, but for the Stx 1, the
genes only appeared in two of four strains. From these four strains, the results obtained by Vero
assay showed that only strain M61 of E. coli O157:H7 could produce toxin Stx causing CPE. It
could be concluded that 1 of 4 isolated strains of E. coli can induce food toxications

Keywords: E.coli O157:H7, cytotoxic, genes encoding the verotoxin Stx and eae, CPE on
VERO cell.
I. PAT VAN DPE

Vi khuan Escherichia coli (EHEC) O157:H7 da duoc xé4c dinh 1a c6 kha ning gy bénh

trén nguoi tor ndm 1982 6 My [1, 4, 6]. Ké tir d6 dén nay, hang loat cac vu ngd ddc thuc phém do
vi khuan nay da dugc thong bdo, vi du: nam 1996, tai Nhat Ban, c6 9372 ca méc bénh do E.coli
O157:H7, 12 nguoi trong sO do6 da tir vong. Vi khuan nay c6 kha ning san sinh mot s6 doc b,
trong d6 c6 Stx (doc t6 rudt), eae (yéu té bam dinh); day la cac loai doc t6 gdy nén cac biéu hién
bénh trAm trong nhu tiéu chay ra mau, uré huyét, viém than cap, tham chi gay tir vong [3, 5, 7,
8]. Trong nghién ctu nay, chung toi tién hanh xac dinh sy c6 mat cua cac gen ma hoa hai loai
doc td Stx va eae trong 4 chung E.coli O157:H7 phan lap duoc tir thit bo & Ha Noi, dong thoi
chimg minh kha nang gay bénh ciia cac ching vi khuan nay.

II. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén li¢u: B6n chung vi khuan E.coli 0157:H7 sir dung cho nghién ctru nay dugc phan
lap tir 143 mau thit bo thu thap tai Ba Vi, Pong Anh, Thanh Tri —Ha Nai tir thang 6-9/2009 theo
quy trinh sau: Cac mau thit bo duoc bd sung méi truong Brilliant Green Bile (BHI) c6 cefixime
(50 mg/lit) theo ty 1& 1/10. Sau khi tang sinh & diéu kién 37°C/6 gi®, miu dugc cdy chuyén 1én
moi truong thach MacConkey Sorbitol (SMAC). Trén méi truong nay, khuan lac cta vi khuan
! Khoa Cong nghé sinh hoc, Vién Pai hoc Mo Ha Noi;
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E.coli O157:H7 ¢6 mau vang nau nhat do khong 1én men duong sorbitol. Nhiat cac khuan lac co
mau sé_c dién hinh nay cdy chuyén 1én méi truong LB dé thuc hién phan tmg ngung két trén hat
latex dé phat hién khang nguyén O157 va H7 bang KIT E. coli O157:H7 Latex Test Kit ctia hing
Remel. Céc khuén lac cta Vi khuan E. coli 0157:H7 cho phan tmg duong tinh véi KIT nay.

Céac chung vi khuan dugc xac dinh 1a E. coli O157:H7 béng phan tng mién dich hoc,
duoc giai trinh ty gen 16s rRNA dé két luan loai.

2.2 Phan &ng Multiplex PCR

ADN cuia vi khudn duoc tach bang KIT tach chiét ADN cua Hang Gibco BRL Life
Technology, USA.

Phan tmg PCR duogc thuc hién nhu sau:

- Thanh phan phan @mg (50p) gom c6: 200 pM dATP, dCTP, dGTP, dTTp; 50 mM Tris-
HCI pH 9.0; 10 mM MgCI2; 100pM mdi eae, 75pM mdi Stx1 va Stx 2 (trinh ty cac cap moi
dugc néu trong bang 1); 0.2 pl Taq-DNA Polymerase; 4.8 ul DNA mau; 25 pl nudc cit.

- Piéu kién phan tng: Phan tng dugc thyc hién voi 1 tlen chu ky va 25 chu ky phan ung
0 cac diéu kién nhu sau: 1) 94OC trong 5 phut; 2) bién tinh & 94°C trong 30 gidy; 3) bat cip ¢ 60

°c trong 60 gidy; 4) dong xo0dn ¢ 72 °C trong 90 giay.

San pham cta phan ung PCR dugc nhudém bang Ethidium Bromide va duoc phat hién
trén gel Agarose 1%. Cac vach ADN trén ban gel dugc phat hién bang cach quan sat va chup anh
dudi anh sang UV.

Bing 1. Cdc cdp mdi trong phén iing PCR phit hién cdc gen djc t6 ciia E. coli 0157:H7
phén lap dwoc va kich thwdc san pham tao thanh

Gen dich Trét tw moi San phcfm
Stx 1 F:5°- CGC TCT GCA ATA GGT ACT CC-3° 256 bp
R:5’-CGC TGT TGT ACC TGG AAA GG-3’
Stx 2 F:5-TCC ATG ACA ACG GAC AGC AG-3’ 185 bp
R:5’-GCTTC TGC TGT GAC AGT GAC-3’
cacA 3-CCGGAATTCGGGATCGATTACCGTCAT 5; 618 bp
5’-CCAAGCTTTTATTTATCAGCCTTAATCTC-3’

2.3. Phuong phap tach ddc té ciia vi khuin

Céc ching vi khuan E.coli O157:H7 dugc nudi lic & 37°C/18 gio trong moi truong
CAYE c¢6 thanh ph'?ln nhu sau: 2% casamino acid; 0,6% yeast extract; 0,25% NaCl; 0,87%
K2HPO4; 0,0005% MgS04; 0,0005% FeCl3. Ly tam canh khuan, thu dich nodi, loc qua ludi loc
c6 kich thudc 0,22um rdi thu phan dich phia duéi. Xac dinh thanh phan doc td bang phuong
phap dién di trén gel SDS-PAGE.
2.4 Phuong phip gy nhiém dc t6 trén té bao VERO

Té bao than khi xanh Chau Phi (VERO) duoc nudi trong ta am 37°C, ¢ 5% CO,, trong
moi truong dinh dudng gdbm c6 MEM 199 va 5% huyét thanh thai bé (Gibco BRL Life
Technology, My) dé dat mat do 1a 2x10° bao/ml. Phuong phap gy nhiém doc to trén té bao
VERO dé xac dinh kha  nang gdy bénh tich té bao dugc thuc hién trén dia nudi ciy té bao 96
giéng (Cormng, My), mdi giéng chira 100 ul huyén d1ch té bao co6 mat do te bao nhu trén.

boc t6 pha loang v0i cac ty 1€ tir 10" -10° 10151 bd sung vao mdi giéng nuoi té bao 50pl.

Tiép tuc 0 cac dia té bao nudi trong ti 4m 5% CO,. Kiém tra bénh tich té bao tai cac thoi
diém ctr sau 6 gid mot lan.
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2.5 Phuwong phap dién di trén gel Agarose 0,8%

Mau ADN c6 bd sung mau Bromophenol Blue véi ti 18 1:5 duogc tra vao cac giéng trong
ban gel. ADN di chuyén tir dién cuc 4m sang dién cuc dwong. Qua trinh dién di xay ra ¢ 120 V
trong 25-30 phuat. Sau khi dién di, ban gel dugc 14y nhe nhang ra khoi khuén va ngdm vao dung
dich Ethidium Bromide v6i ndng d6 2pug/ml trong khoang thoi gian 5 phut, lic nhe. Ban gel sau
d6 dugc trang qua nudc cit va dugce quan sat dudi anh sang tia tr ngoai ctia mdy soi chup gel.
2.6 Phwong phap dién di trén gel SDS-PAGE

Doc td co ban chat 1a protein s& di chuyén tir dién cuc 4m sang dién cuc duong trén gel
polyacrylamide ban lién tuc c6 chira SDS 12% acrylamide. Qua trinh dién di yéu cau hi¢u dién
the ludn gitt 6n dinh & 120V trong khoang thoi gian 25-30 phut. Luong protein dua vao moi

giéng 13 17 ug.

III. KET QUA VA THAO LUAN
3.1 Két qua xac dinh gen ma héa ddc td clia cac chiing vi khuin E.coli O157:H7 phan lap
dwgce

Bon chung vi khuan E.coli 0157:H7 phan 1ap duogc tir 143 mAu thit bo ban ¢ khu vyc Ha
Noi duoc nudi tang sinh trong moi truong LB va duoc tach ADN tong s bang KIT tach chiét
ADN cua hang GIBCO, My. Két qua tach chiét ADN dugc kiém tra bang phuong phap dién di
trén gel agarose 1% (Hinh 1). Két qua trén hinh nay cho thay cac mau duogc tach chiét sau khi

dién di Wdéu )guét hién 1 bang sang, khong bi dut gay. Diéu d6 chung t6
ADN tong s6 da dugc tach chiét tir t€ bao vi khuan véi do nguyén ven
va tinh sach tuong dbi cao. Két qua thu duoc cho phép sir dung ADN
tong sO dé thuc hién phan rng Multiplex PCR véi muc dich phat hién
cac gen ma hoa doc 0.

Trong nghién ctru nay, chung toi tién hanh xac dinh 3 gen
mi hoa cho cac doc t6 Stx1, Stx2 va eae cua 4 chung vi khuan
E.coli O157:H7. S¢ di ching t6i lua chon phat hién cac gen nay
Hinh 1. Két qua tach Vi theo bdo cdo cua James va cong su (1998) [2], day la cac loai
chiét ADN tong s6 ciia  d0c t6 co lién quan mat thiét dén kha ning gay bénh cua vi khuan
4 ching vi khudn E.coli O157:H7, trong d6 gen Stx ma hoa nén doc to rudt, 1a
E.coliO157:H7 nguyén nhan gay hdi chiing ure huyét trén bénh nhan, con gen

eae mad hoa nén yéu té bam dinh OPM intimin, diy 1a yéu t6 then chét gitip cho vi khuan tan
cong qua ni€ém mac cua duong ti€u hoa.

V6i 3 cap moi dic hiéu cho cac gen eae, Stx1, Stx2, chung t6i thu dugc két qua ctia phan
ung PCR nhu dugc néu trong Bang 2 va trén Hinh 2.

Bing 2. Két qua xdc dinh cdc gen déc t6 ciia 4 chiing vi khudn E.coli 0157:H7

STT | Ky hiéu ching Gen djc to
vi khudn Nguon goc Stx1 Stx2 eae
1 M8 Ba Vi - + +
2 M9 Ba Vi - + +
3 M61 Dong Anh + + +
4 M128 Ha No6i + + +
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Nhu vy, co thé thiy ring ca 4 ching vi khuan E.coli O157:H7 ma chiing t6i phan lap
dugc trén thit bo ban tai khu vuc Ha Noi déu mang gen ma hoa doc to Stx2 va eae, trong khi do,

chi ¢ 2 chung mang gen ma héa doc té Stx 1. Két qua nay
la ngugc lai véi nghién ciru cua Nazmul va cong sy
(2008) [4] & Malaysia, 1a mot dit nude co didu kién khi
hau twong ty véi Viét Nam. Két qua cia cac tac gia nay
cho thay 10/30 ching vi khuan E.coli O157: H7 gy bénh
cho tré em ¢ nuéc ndy mang gen ma héa doc to Stxd,
trong khi d6 gen ma hoa Stx2 khong c6 mat & ca 30 ching
dugc nghién ctru. Theo bdo cdo cia Nataro va cong su
(1998) [2] cho biét, cac ching vi khuan E.coli O157:H7
mang doc t& Stx2 c6 kha ning giy hoi chimg ure huyét
gap phé bién hon va triéu chung bénh trAm trong hon so
Hinh 2. Két qua xdc dinh céc gen v6i cac ching chi mang doc t6 Stx1 hodc mang ca hai loai
déc 16 cia 4 ching vi khudn E.coli  ddc t6 nay. Bén canh do, cac tac gia nay ciing khang dinh
0157:H7 (cot 1: thing DNA chudan, e€ae la gen quyét dinh ma hoa nén phan tir Rrotein intimin
cot 2: M61, cot 3: M128, cot 4:M8,  co kich thuée 94-97 Kda, day la thanh phéan protein tao
cot 5: M9 nén kha ning bam dinh cua vi khuan vao té bao niém mac

rudt, m¢ duong cho sy tn cong cua vi khuén vao vat chu. Tu két qua thu duoc, co thé nhan théy:
mic du ty 18 phat hién vi khuan E.coli O157:H7 trong thit bo khong cao (2,8%), nhung tat ca cac
ching nay déu mang 2-3 gen doc t6. Ciing & khu vuc ngoai thanh Ha Nbi, theo bao cao diéu tra
ctia Noboru Nakasone va cong su nam 2008 [5], 2% mau phan bo nuéi ¢ khu vyc nay c6 mang
cac gen doc t6 ciia vi khuan E.coli O157:H7. Nhu vay s6 lidu ma chung t6i thu dugc trong thit bo
cao hon khoang 0,8%. Tuy nhién, v6i diéu kién vé sinh chian nudi va vé sinh giét mo nhu hién
nay, kha nang nhiém chéo vi khuan tir phan vao thit bo, vao nudc sinh hoat va thyc pham 1a diéu
rat d& dang xay ra.

3.2 Két qua xac dinh kha niing sinh ddc to té bao va giy bénh tich trén té bao VERO

Vi khuan E.coli O157:H7 di dugc xac dinh 1a mot trong nhiing loai vi khuan gay ngo doc
thuc pham. Tuy nhién, mot chung vi khuan nao d6 c6 kha ning gay ngd doc thuc pham thyc
pham hay khong, can phai chimg minh dugc kha nang gy bénh cua no. Trong nghién ctru nay,
chung t6i str dung té bao VERO dé xé4c dinh kha ning giy bénh tich ctia doc t cytotoxin cua cic
ching vi khuéan E.coli 0157:H7 phén 1ap duoc trong thit bo.

Té bao VERO dugc nudi cy trong dia 96 giéng rdi bd sung 50ul dich chiét c6 chira doc
t6 cua 4 chung vi khudn E.coli O157:H7 véi do pha lodng tir 107 dén 10™° . Tiép tuc nudi té bao
& nhiét o 37°C trong ti 4m c6 CO; va theo ddi kha ning gy bénh tich té bao sau cac khoang
thoi gian 6 tiéng ké tir sau khi giy nhiém.

Két qua theo ddi bénh tich té bao da chimg to rang, chi co ching E.coli 0157:H7 M61 ¢6
kha ning san sinh doc t6 gy doc té bao. O cac giéng bd sung doc té cua vi khudn nay & do pha
lodng tir 10~ 10, bat dau tir 18 gid sau khi gay nhiém tré di, té bao cd cac biéu hién bién dang,
biéu hién co nguyén sinh chat va nhan, dén 24 gid sau khi giy nhiém bat dau xuét hién cac dam
té bao chét, bong ra khoi bé mat nuoi céy. Hién tugng té bao chét do tac dong cua doc td manh
mé nhit & giai doan 48 gid sau khi gay nhiém, ¢ giai doan nay, tham té bao rach hang loat, ty1¢
té nao chét bong ra khoi bé mit nudi céy 1én dén trén 90% (hinh 3a, b, ¢, d). Trong khi do, té bao
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VERO dugc bo sung dich chiét ctia 3 ching E.coli 0157:H7 M8, M9 va M128 khong ¢6 biéu
hi€n bénh tich cho dén ngay theo doi thu 5.
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Hinh 3. Biéu hién bénh tich trén té bao VERO dwoc gdy nhiém bang doc té Stx tach
tir chung E.coli O157:H7 M61 (d¢ pha lodng ]0_2). (a): té bao triede khi gdy nhiém;
(b): té bao sau khi gdy nhiém 18 gio; (c): té bao sau khi gdy nhiém 24 gio; (d); té
bao sau khi gdy nhiém 48 gio.

Nhu vay, c6 thé thdy rang: mic du ca 4 chung E.coli O157:H7 phan 1ap dugc tir thit bo déu
mang gen ma hoa cac doc té Stx va eae nhung thir nghiém kha ning gy bénh tich trén té bao
VERO di chimg minh duoc duy nhat 1 chiung E.coli O157:H7 ky hiéu M61 1a ¢6 kha ning sinh
doc t6 va doc td nay co kha nang gay bénh tich trén té bao VERO. Theo bao cdo cua Nataro va
cong su (1998) [2], doc td gay bénh tich té bao cua vi khuan E.coli O157:H7 la Stx, diéu nay
chimg to chung vi khuén ky hiéu M61 c6 kha niang san sinh doc t6 nay. Bén canh d6, mic du ca
3 chung vi khuan E.coli O157:H7 con lai ma chung téi phan 1ap duoc déu mang gen ma hoa 1
hoic 2 loai doc t6 Stx nhung c6 thé cac gen nay khong biéu hién vi vay khong tao ra doc t té
bao.

Tuy nhién, & nghién ctru nay, ching toi méi chi xac dinh duge kha nang gay bénh tich té bao,
d6i v6i vi khuan E.coli O157:H7, vai trd cua doc t6 eae voi kha ning gdy bénh da dugc bao cdo
boi Paton va cong su (1998) [3], vi vay can phai c¢6 cac nghién ciru tiép theo dé danh gia kha
nang gay bénh ciia cac chung vi khuan E.coli O157:H7 phan lap va vai trd ciia cac loai doc t6 ma
chung san sinh ra.

Tém lai, ca bon chung vi khuén E.coli O157:H7 ma chung t61 phan 1ap dugc tur thit bo & khu
vuc Ha Nbi déu mang gen ma hda cac loai doc t6 dién hinh cua vi khuan EHEC nhu Stx, eae.
Tuy vay, thir nghiém trén té bao VERO cho thay: chi 1 chung trong s d6 san sinh doc t6 té bao.
Chinh vi thé, can thiét phai co cac nghién ciru trén cac d6i twong khac dé chimg minh kha ning
giy bénh cua cac ching vi khuan nay.
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