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CAC CHU VIET TAT

Amoxicillin/clavulanic acid

Ampicillin

Bénh vién Da khoa Ba Vi

Cephalothin

Chloramphenicol

Ciprofloxacin

Cefuroxim

Diffusely adherent E. coli (E. coli bAm dinh lan toa & rugt)
Diarrhea Escherichia coli (E. coli gay tiéu chay)
Enteroaggregative E. coli (E. coli bam dinh két tap ruot)
Enterohemorrhagic E. coli (E. coli gay xuat huyét ruot)
Enteroinvasive E. coli (E. coli xdm nhap ruot)
Enteropathogenic E. coli (E. coli gay bénh duong ruot)
Enterotoxigenic E. coli (E. coli sinh doc té rugt)

Tré khoe tai huyén Ba Vi

Tré khoe tai quan Tay HO

Heat-Labile-Toxin

Multi locus sequence typing (giai trinh tu gen nhiéu locus)
Nalidixic acid

Bénh vién Nhi Trung wong

Pulsed-field gel electrophoresis (dién di xung truong)
Trimethoprim/sulfamethoxazole

Sequence typing (kiéu trinh ty)

Tetracyclin

Verocytotoxin

Verocytotoxin - producing E. coli



PAT VAN PE

Tiéu chay la mot trong nhimg nguyén nhan hang du gay tir vong
& tré em, dic biét cac nude dang phat trién. Theo udc tinh mdi nam
trén thé gisi ¢ khoang 2 ty truong hop tiéu chay trong dé c6 khoang
1,9 triéu tré dudi 5 tudi tir vong do tiéu chay. Tai Viét Nam, theo
thong ké ciia Cuc y té dyu phong, nam 2009 Ha Noi van c6 téi 104367
truong hop tiéu chay/nim cao nhat trong ca nudc Véi ty 1¢
1612,54/100000 dan.

Cin nguyén gy tiéu chay rat da dang va Escherichia coli (E. coli) la
cin nguyén quan trong gay tiéu chay thuong gap o tré dudi 5 tudi. Ty 1é
E. coli gy tiéu chay khac nhau & mdi qudc gia va thoi diém nghién ciu,
tai Viét Nam nam 2001 - 2002 E. coli gay tiéu chay chiém 22,5% cin
nguyén gay tiéu chay o tré em dudi 5 tudi diéu trj tai bénh vién, tai
Trung Qudc ndm 2012 - 2013 nghién ctu tai 4 bénh vién ty 1¢ E. coli
gay tiéu chay chiém 9,9% trong sb cac can nguyén gay tiéu chay.

Xac dinh méi lién quan gitra triéu chang 1am sang cua bénh tiéu
chay véi can nguyén gy tiéu chay gitp dinh hudng cén nguyén giy
bénh dé xtr tri kip thoi. Nhitng nim gan diy Enteroaggregative E. coli
(EAEC) la nhom E. coli gy tiéu chay méi ndi, chiém ty 1& cao & cac
nudc dang phat trién nhu tai An D6 EAEC chiém 65,4% trong s cAc
loai E. coli gy tiéu chay. Viét Nam, EAEC chiém 11,6% cin nguyén
gay tiéu chay cua tré dudi 5 tudi, nam 2011 xay ra dich tiéu chay ¢
Puc dé cap dén vai tro cua EAEC trong vu dich tiéu chay nay. Viéc
nghién clru can nguyén gay ti€éu chay, mic do khang khang sinh dac
biét mdi lién quan dich t& hoc phan tir co ¥ nghia quan trong va can
thiét nham phuc vu t6t hon cho cong tic phong va diéu tri bénh. Ky
thuat dién di xung truong (pulsed-field gel electrophoresis - PFGE) da
duoc ap dung kha rong rii dé xac dinh mdi lién quan dich t& hoc phan
tir cua cac chung vi khuan théng qua su khac nhau cia cac doan kiéu
gen. Gan day ky thuat giai trinh tu gen nhiéu locus (Multilocus sequence
typing - MLST) dugc danh gié la k¥ thuat c6 mac do phan loai tot véi



mot sb loai vi khuan nhu Pseudomonas aeruginosa, Staphylococcus
aureus. Tai Viét Nam chua c6 nghién ctru ndo sir dung dong thoi hai ky
thuat PFGE va MLST dé xac dinh méi lién quan dich t& hoc phan tir cua
céc chung EAEC do vay ching tdi tién hanh nghién ctu dé tai “Xac
dinh sw phan bé va mét sé dic diém sinh hoc phan tir cac nhém
Escherichia coli gay tiéu chay & tré em dwéi 5 tudi tai dia ban Ha
N§I” vai 2 muc tiéu:

1. Xéc dinh ty 18, su phan b va mot s6 yéu to lién quan cua cac nhom
Escherichia coli gay tiéu chay & tré dudi 5 tudi tai bénh vién Nhi
Trung wong va bénh vién Pa khoa Ba Vi nam 2010 - 2012.

2. M6 ta mot sb dic diém sinh hoc phan tir cua cac chung
Enteroaggregative E. coli & 2 bénh vién nghién cuu trén va tré
khong tiéu chay tai huyén Ba Vi va quan Tay Ho - Ha Noi
2010 — 2012.

% Nhirng dong gép moi caa luan an

Day la nghién ctru dau tién & Viét Nam st dung ki thuat PFGE va
MLST nghién ctu méi lién quan dich t& hoc phan tir cua cac ching
EAEC, két qua nghién ciru cho thay ddi céc chung EAEC sir dung ky
thuat MLST c6 kha niang phéan biét t5t hon PFGE.
Xac dinh duoc mot sé yéu té lién quan téi tieu chay c6 EAEC &
tré tiéu chay dudi 5 tuoi.
% Céutrac luan an

- Luan an 115 trang

- Pit van dé: 2 trang, chuong 1: Tong quan (36 trang), chuong 2:
Déi tuong va phuong phap nghién ctitu (17 trang), chwong 3: Két qua
nghién ctu (32 trang), chuong 4: Ban luan (25 trang), két luan (1 trang),
kién nghi (1 trang), nhiing déng gép méi cua luan an (1 trang).

Trong luan &n c6 29 bang, 15 biéu d, 17 hinh.

Luan &n c6 127 tai liéu tham khao, trong d6 c6 13 tai liéu tiéng

Viét, 114 tai liéu tiéng Anh.



CHUONG 1. TONG QUAN TAI LIEU

1.1. Tiéu chay trén thé giéi va Vigt Nam

Thé giGi van con gan 9 triéu tré chét mdi nam, ty I¢ tir vong & tré
dudi 5 tudi do tiéu chay dung thir hai (sau viém phoi) chiém 11%.
Hon 80% ty Ié tir vong xay ra & chau Phi va DPong Nam A.

Khao sét tinh hinh tiéu chay Toan qudc trong 10 nim (2004-
2014), nam 2004 Viét Nam c6 922832 truong hgp tiéu chay, nam
2005 tang 1én cao nhat 1a 1012378 trudong hop, sau d6 qua cac nam
c6 xu huéng giam dan dén nam 2014 con 566215 truong hop.

1.2. Bénh tiéu chay

Tiéu chay la tinh trang tré di ngoai phan long bat thuong tir 3 lan
tro 18n trong 24 gio, kém theo tré cd thé xuét hién cac triéu chimg nhu
s6t, non, dau bung. Tiéu chay cap 1a tiéu chay dudi 14 ngay, tiéu chay
trén 14 ngay la tiéu chay kéo dai.

Cén nguyén gy tiéu chay rat da dang tir vi rat, vi khuan dén ky
sinh tring, nAm. O cac nudc dang phat trién cin nguyén vi khuan va ki
sinh tring chiém ty 1& cao hon. Triéu ching 1am sang cua tiéu chay da
dang tré vat va, kich thich quy khéc hozc li bi, hdn mé néu mét nuée
nang, budn nén hoic non, khat nuéc. Tiéu chay phan long hoic 13n
méau hodc nhay mau. Diéu tri tiéu chay bang bu nudc va dién giai, két
hop duing khang sinh néu do vi khuan.

1.3. Tiéu chay do E. coli

Tiéu chay do E. coli 1a bénh phé bién trén thé gisi dic biét ¢ tré
em cac nudc dang phat trién. Ty I E. coli khac nhau tly ting ving
dia ly. Chau Phi, viing ngoai thanh Sudan tiéu chay do E. coli chiém
48% o tré dudi 5 tudi tiéu chay. Trung Qudc, nghién ciru nim 2009 -
2013 tré dudi 5 tudi tidu chay tai bénh vién thi E. coli chi chiém 5%.
Nim 2011 nhiéu nuéc chau Au trong d6 c6 Buc dich tiéu chay do
E. coli 0104:H4 xay ra, c6 3910 nguoi mac bénh, 782 truong hop co
hoi chang tan huyét, uré huyét cao, trong dé 45 trudng hop tir vong.
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Viét Nam, theo nghién ctu cua Nguyén Vii Trung, Bui Thi Thu
Hién trén d6i tuong tré dudi 5 tudi tidu chay, ty 18 E. coli gay tiéu
chay chiém trén 20%. Nam 2010-2012 nghién cau tac nhan gay tiéu
chay phan lap duogc ¢ tré em nhap vién tinh Thai Binh E. coli gay tiéu
chay chiém 15%.

1.4. E. coli gay tiéu chdy (Diarrhea E. coli: DEC)

E. coli mang gen doc luc c6 kha nang gay tiéu chay, dua vao tinh
chat gay bénh chia E. coli gay tiéu chay thanh cc nhém chinh:

Enteropathogenic E. coli (EPEC): E. coli gay bénh duong rudt

Enteroaggregative E. coli (EAEC): E. coli bam dinh két tap ruot

Enterohemorrhagic E. coli (EHEC): E. coli gay xuat huyét ruot

Enterotoxigenic E. coli (ETEC): E. coli sinh doc tb ruot

Enteroinvasive E. coli (EIEC): E. coli xd&m nhap ruét

Diffusely adherent E. coli (DAEC): E. coli bam dinh lan téa & ruét

EPEC gay bénh bang bam dinh tai chd va phéa hay vi nhung mao
rudt 1am nhung mao rudt ngin dan. Yéu té bam bfp dwoc ma hoa bai
gen bfpA, khong phai tit ca cac EPEC déu c6 yéu td bfp. Nhiing
chang EPEC ¢6 bfp 1a EPEC dién hinh, ching khéng c6 bfp 1a EPEC
khong dién hinh. EPEC truyén yéu té thu thé Tir vao mang té bao
chu. EPEC bam vao mang té bao chu thdng qua yéu tb intimin duwgc
mé hoa bai gen eaeA.

EAEC gay tiéu chay ca ¢ ngudi 16n va tré em. EAEC gay bénh
bang cach bam 1&n bé mat té bao biéu mé rudt bang cac yéu té bam
dinh dugc ma hoa béi cac gen aggA, aafA, agg3, aggd. Gen aggR
diéu hoa hoat dong cua cac gen ma héa yéu té bam dinh. Gen aap ma
héa cho yéu t6 phan tan, gen aatA ma hda cho kénh van chuyén cac
chét, gen aaiC ma hoa cho tiét protein. EAEC tiét chat nhay tao mang
sinh hoc (biofilm) Ién bé mat té bao biéu md. EAEC tiét doc to tac
dong vao té bao biéu md ruot nhu doc t6 EAST1 dugc ma hoa boi
gen astA, doc té ShET1 ma hda bai gen set1A.

EHEC c6 thé gay hoi ching tan huyét, u ré huyét. EHEC bam,
xam nhap, gin vao biéu mo ruot va gay ton thuong tai chd twong tur
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nhu EPEC. EHEC tiét doc t6 Stx1 va Stx2 phé hity nhung mao rugt,
mdi ching EHEC c¢6 Stx1 va/hoic Stx2.

ETEC gay bénh bang cach bam vao té bao biéu mé rudt va tiét
doc t5. C6 2 loai doc td chinh 1a LT va ST, doc td LT dugc ma hda
boi cum gen eltAB gdom 2 gen la eltA va eltB. Boc t6 ST gom ST-I
(con goi STa) dugc méd hoa bai gen estA va ST-I1 (STh) dugc ma hdéa
boi gen estB. Mot s chung ETEC chi c6 doc td LT hoac chi co doc
t6 ST, nhung c6 chiing ¢6 ca doc t6 LT va ST.

EIEC xam nhap vao trong té bao biéu mé dai trang, nhan Ién trong té
bao lam ton thuong té bao, sau d6 xam nhép vao dai thuc bao, pha v&
dai thyc bao. CAc gen ial, ipaH ma hda cho yéu té xam nhap cua EIEC.

DAEC md¢i duoc chia y dén trong thoi gian gan day, DAEC c6 yéu
t6 bam Afa dugc ma hoa boi gen afa, bao gom cac gen afaA, afaB,
afaC, afaD, afaE, gen afaBC.

1.5. Cé&c ky thuat xac dinh E. coli gay tiéu chay

1.5.1. Céc k¥ thuat thong thwong

1.5.2. Céc k¥ thuét sinh hec phan tir

1.6. Ky thuat PFGE va MLST xac dinh maéi lién quan dich t& hoc
phan tir cia cac chiing E. coli gy tiéu chay trén thé giéi va Viét Nam

CHUONG 2
POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twgng, dia diém va thoi gian nghién ciru
Poi twong nghién ciru cho muc tiéu 1

Tré méc tiéu chay dén kham, diéu tri tai bénh vién Nhi Trung
wong va bénh vién da khoa Ba Vi.
Poi twgng nghién ciru cho muc tiéu 2

Céc chang vi khuan EAEC duoc xac dinh tir nhom tré dudi 5 tudi
tiéu chay tai bénh vién Nhi Trung wong, bénh vién Pa khoa Ba Vi va
nhom tré khdng mic tiéu chay tai huyén Ba Vi va quan Tay Ho thanh



phd Ha Nai c6 sic khoe binh thuong, duoc ldy mau phan xét nghiém
E. coli gay tiéu chay.
Tiéu chuan chon

- Tré dudi 5 tudi, co dia chi cu tra tai Ha Noi véi thoi gian cu tra
tir 3 thang tro 1én

- Tré mac tiéu chay: tré di ngoai tir 3 lan tré 1én trong 24 gio, phan
long hoic thay doi tinh chat binh thuong cua phan. Thoi gian tiéu
chay 1a thoi gian ké tir ngay dau tién tré bi tiéu chay téi ngay tham
kham, trong khoang thoi gian d6 c6 thé nging tiéu chay trong 1
ngay. Khong dua vao nghién ctru nhirng tré dang dung khang sinh.

- Tré khong mac tiéu chay: tré co sic khoe binh thuong, khong
mA4c tiéu chay it nhat 1 thang tinh toi thoi diém lay mau phan.
2.2. Thoi gian nghién cau

Thoi gian thu thap mau nghién ctu tir thang 1/2010 - 9/2012.
2.3. Thiét ké nghién ciru

Nghién ctru mé ta cit ngang c6 két hop phan tich dé xac dinh
ty 18 va sy phan b céc loai E. coli gay tiéu chay.
Nghién ciru md ta dua trén dir liéu phong thi nghiém vi sinh va
sinh hoc phan tir vé E. coli gay tiéu chay.
2.4. C& mau nghién ciru
- C& mau cho muc tiéu 1:
_Zxpx(op)
d2

Trong d6 n: ¢& mau téi thiéu, Z: hé sé tin cdy, a: do tin cay (a
=95% thi Z=1,96), d: gia tri sai léch tuyét dbi (chon d = 0,05), p: ty I¢
c6 DEC & tré tiéu chay tir nghién ciru trudc, 1y p = 0,225. DE: Hé sb
thiét ké, 1y DE = 1,2. Tinh ra dugc ¢& mau tdi thiéu 1a 347 tré mac
tiéu chay. Trén thyuc té ching t6i da 14y 360 tré méc tiéu chay duoc
diéu tri tai 2 bénh vién vao dién nghién cuu.

n




- C& mau cho muc tiéu 2:

Tur phan cuaa 360 tré tiéu chay tai bénh vién va 386 tré khong tiéu
chay duoc chon tir cac 16p mau gido, nha tré xac dinh duoc 33 ching
EAEC dé xac dinh dic diém sinh hoc phan tir va méi lién quan cua
cac chiing bang ky thuat PFGE. Ly ngau nhién 10 chiung EAEC tir
33 chung EAEC trén (7 chang tur tré c6 tiéu chay va 3 chuang tir tré
khong tiéu chay) dé xac dinh dic diém sinh hoc phan tir va mdi lién

quan cua cac ching bang ki thuat MLST.
2.5. Phwong phap va ky thuat nghién ciu
2.5.1. K§ thuat thu thap miu phan cia bénh nhan tiéu chay

2.5.2. K¥ thuat nudi cy, phan lap va thir nghiém tinh nhay cam
khang sinh cho vi khuan E. coli

Mau phan duoc ciy trén méi trudng Mac Conkey, 6 35° C trong 18-24
gid, x4c dinh tinh chat sinh vat hoa hoc cua E. coli. Sau khi dugc x4c dinh
la EAEC bing ky thuat PCR duoc thir nghiém d6 nhay cam véi khang
sinh theo phuong phap khoanh gidy khuéch tin trén méi truong thach
Muller Hinton véi cac khang sinh: ampicillin (AMP) 10 ug, cephalothin
(CEP) 30 pg, cefuroxim (CXM) 30 pg, amoxicillin/clavulanic acid
(AMC) 20/10 pg, trimethoprim/sulfamethoxazol (SXT) 1,25/23,75 pg,
chloramphenicol (CHL) 30 pg, tetracycline (TET) 30pg, nalidixic acid
(NAL) 30 pg, ciprofloxacin (CIP) 5 pg.



2.5.3. Ky thuat PCR xac dinh E. coli gay tiéu chay

Bdng 2.2. Cac cap mai si dung xdc dinh E. coli gay tiéu chdy

Gen Cd san
Moi | -, Trinh tw nucleotid (5™-3") pham
dich (bp)

TTCTTGGTGCTTGCGTGTCTTTT
bfpA | bfpA 367
TTTTGTTTGTTGTATCTTTGTAA

CACACGAATAAACTGACTAAAATG

eae eaeA 376
AAAAACGCTGACCCGCACCTAAAT
TCTCTATGTGCATA A
LT oltB CTC GTGC CGGAGC 322
CCATACTGATTGCCGCAAT
GCTAAACCAGTACAGGTCTTCAAAA
ST estA 147
CCCGGTACAC®, GCAGGATTACAACA
GAAGAGTCCGTGGGATTACG
VT1 vtl 130
AGCGATGCAGCTATTAATAA
ACCGTTTTTCAGATTTTC s CACATA
VT2 vt2 298

TACACAGGAGCAGTTTCAGACAGT

- Tiéu chuan xéc dinh loai E. coli gay tiéu chay
EPEC c6 gen bfpA va eaeA. ETEC ¢6 gen eltB va/hoac estA.

EHEC c6 gen vtl va/hoic vt2 khi ¢d gen eaeA chan doan EHEC
dién hinh. EIEC c6 gen ial. EAEC c6 gen pCVD. DAEC c6 gen
afaBC.




2.5.4. Ky thuat PCR xac dinh cac gen dgc luc cia EAEC
Bdng 2.3. Cac cdp mai si dung xdc dinh gen dc luc ciia EAEC

Co san
Gen dich Trinh tw mdi (5-3) pham
(bp)
GTATACACAAAAGAAGGAAGC
aggrR 254
ACAGAATCGTCAGCATCAGC
TTAGTCTTCTATCTAGGG
aggA 457
AAATTAATTCCGGCATGG
TGCGATTGCTACTTTATTAT
aafA 242
ATTGACCGTGATTGGCTTCC
CTTGGGTATCAGCCTGAATG 310
aa
P AACCCATTCGGTTAGAGCAC
CCATCAACACAGTATATCCGA
astA 111
GGTCGCGAGTGACGGCTTTGT

2.5.5. Phan tich méi lién hé kiéu gen bing ky thuat dién di xung

trwong PFGE

Chuan bj ADN vi khuan, cat ADN vi khuan bang enzyme gigi han

Xbal, san pham cit dugc dién di so sanh voi nhau va so sénh véi

chang chuan S. braenderup H9812 chay song song lam thang chuan.

Xac dinh mirc d9 twong ddng cac chang vi khuan EAEC bang phan

mém GelCompar 11 d tao cay pha hé.
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2.5.6. Phan tich dic diém sinh hoc phan tir bang ky thuat giai

trinh tw gen nhiéu locus MLST

Bang 2.4. C4c trinh tu mdi st dung trong k¥ thuat MLST d6i voi

chang E. coli
Ca& san
Gen Trinh tw méi (5-3) pham

(bp)

adk ATTCTGCTTGGCGCTCCGGG -
CCGTCAACTTTCGCGTATTT
TCACAGGTCGCCAGCGCTTC

fumc 709
TCCCGGCAGATAAGCTGTGG
TCGGCGACACGGATGACGGC

gyrB 815
GTCCATGTAGGCGTTCAGGG

ied ATGGAAAGTAAAGTAGTTGTTCCGGCACA 878

ic
GGACGCAGCAGGATCTGTT

mndh AGCGCGTTCTGTTCAAATGC 209
CAGGTTCAGAACTCTCTCTGT
CGCGCTGATGAAAGAGATGA

purA 818
CATACGGTAAGCCACGCAGA
CGCATTCGCTTTACCCTGACC

recA 734

TCGTCGAAATCTACGGACCGGA

- Giai trinh ty va phan tich trinh tu cac doan ndi gen can xac dinh
cta 7 gen bao ton: adk (536 bp), fumC (469 bp), gyrB (460 bp), icd
(518 bp), mdh (452 bp), purA (478 bp), recA (510 bp) dwa phan mém
MLST Bionumeric 6.5.
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Chuwong 3
KET QUA NGHIEN CcUU

3.1. Ty I&, sw phan bd va mot s6 yéu té lién quan céc loai E. coli
gay tiéu chay & tré dwéi 5 tudi tai bénh vién Nhi Trung wong va
bénh vién Pa khoa Ba Vi nam 2010 - 2012

3.1.1. Mgt sé diic diém chung cia nhom tré tiéu chay
Tré dua vao nghién ciru chung t6i quy wdc chia nhém tudi nhur sau:
0 - 12 thang: 1 tudi, 13 - 24 thang: 2 tudi, 25 - 36 thang: 3 tudi.
37 - 48 thang: 4 tudi, 49 - 60 thang: 5 tuoi.
0 - 24 thang: tré dudi 2 tudi, trén 24 thang - 60 thang: tré 3 - 5 tudi.

V6i 360 tré tiéu chay dén kham, diéu tri tai 2 bénh vién trén dia ban
Thanh phé Ha Nai 1a bénh vién Nhi Trung wong va bénh vién da khoa
Ba Vi thi nhom duéi 2 tudi chiém 79,2%, nhom tré 3 - 5 tudi chiém
20,8%. C6 142 tré nir (39,4%) va c6 218 tré nam (60,6%). Trong 360
tré tiéu chay xac dinh dugc 55 ching DEC chiém ty Ié 15,3%.

3.1.2. Phan bé cac nhom E. coli gay tiéu chdy é tré tiéu chay c6 DEC
Bdng 3.2. Phan bé DEC ¢ tirng bénh vign (n=360)

. S6 tré tiéu . Duong
Bénh vién So lwgng DEC
ennvie chiy o lweng tinh (%)
Nhi Trung wong 159 32 20,1
Pa khoa Ba Vi 201 23 11,4

Két qua cho thiy ty & phat hién DEC tai bénh vién Nhi Trung
uong la 20,1% va bénh vién Pa khoa Ba Vi la 11,4%.
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Bdng 3.3. Ty I¢ phéat hign cAc nhém DEC ¢ tré tiéu chay (n=360)

Nhom DEC S6 lwgng Ty 18 %
EAEC 24 6,7
EPEC 15 4,2
EHEC 4 1,1
ETEC 3 0,8
EIEC 8 2,2
DAEC 1 0,3

Véi 360 tré tiéu chay thi ty 1€ phéat hién nhém EAEC ¢ tré tiéu
chay chiém cao nhat 6,7%, tiép dén nhom EPEC 4,2%, EIEC 2,2%,
EHEC 1,1%, ETEC 0,8% va DAEC 0,3%. Khong c6 truong hop nao
phét hién bénh nhan dong nhidm 2 nhém DEC tré Ién.

Bdng 3.4. Phan bé cac loai gen xdc dinh DEC (n=55)

Nhém DEC Loai gen S6 chiing
EAEC pCVD 24
EPEC eaeA 7

eaeA + bfp 8

vtl 0

EHEC vi2 3
vtl + vt2 1

eltB 2

ETEC estA 0
eltB + estA 1

EIEC ial 8
DAEC afaBC 1

Trong 15 chung EPEC c6 8 chung xac dinh duoc 2 loai gen eaeA
va bfpA, 7 chung chi c6 gen eaeA.

EHEC c6 3 chung chi c6 gen vt2 va 1 ching c6 ca gen vtlva vt2.

ETEC c6 2 chang chi c6 eltB va 1 chung ca 2 loai gen eltB va estA.
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Bdng 3.6. Phan bé co cdu cac nhém DEC theo nhém tuai ¢ tré tiéu
chdy c6 DEC (n=55)

Nhém  Nhém<2tuéi  Nhom 3 -5 tudi Tong
DEC n % n % n %
EAEC 22 51,2 2 16,7 24 43,6
EPEC 9 20,9 6 50,0 15 27,3
EHEC 3 7,0 1 8,3 4 7.3
ETEC 3 7,0 0 0 3 55
EIEC 5 11,6 3 25,0 8 14,5
DAEC 1 2,3 0 0 1 1,8
Téng 43 100 12 100 55 100

Nhom tré duéi 2 tudi EAEC phat hién duoc nhiéu nhét 22 ching
(51,2%), tiép dén la EPEC 9 chung (20,9%), ty Ié it nhat 1a DAEC 1
chung (2,3%). Nhém tré 3 - 5 tudi xac dinh dugc EPEC nhiéu nhét 6
chang chiém 50%, EIEC c6 3 chung chiém 25%, EAEC 2 chung
chiém 16,7%, ETEC va DAEC khong phét hién duoc truong hop nao
& nhém tudi nay.

3.1.3. Mgt sé yéu té lién quan véi tinh trang tiéu chay c6 DEC
Bdng 3.11. Méi lién quan giza sé lan tiéu chdy trung binh véi tiéu
chay c6 DEC (n= 360)

C6 DEC Khong c6 DEC

Yéu t lién quan

(n=55) (n=305)
Trung binh £ SD 7,22+ 3,02 6,54+2,2 005
(Min - Max) (3-20) (3-15) p=5

Nhitng tré c6 sé lan tiéu chay trung binh 1a 7,22 + 3,02 c6 kha
ning mang DEC cao hon so véi tré ¢6 s6 lan tiéu chay trung binh
1a 6,54 + 2,2, sy khac biét co y nghia thong ké véi p = 0,05.
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Bdng 3.12. So sanh triéu chang lam sang gida tiéu chdy c6 DEC va

tiéu chay khéng c6 DEC
Triéu ching Co6 DEC Khoéng cé DEC p
lam sang (n =55) (n = 305)
St 26 (47,3%) 86 (28,2%) p <0,001
N6n 21 (38,2%) 77 (25,3%) p <0,05
Mat nude 17 (30,9%) 34 (11,1%) p <0,001

Két qua bang 3.12 cho thay ty 18 tré tiéu chay c6 triéu ching 1am
sang sbt, ndn, mat nuéc & nhom tré c6 DEC cao hon & nhém tré tiéu
chay khéng c6 DEC ¢ ca 3 triéu chang Iam sang, su khéc biét cé y
nghia thong ké voi p < 0,05.

Bdng 3.13. So sanh tinh chat phan giga tiéu chdy c6 DEC va tiéu
chday khéng c6 DEC
CoDEC | Khéngco DEC

Tinh chét phan P
(n = 55) (n = 305)

Phan nhay hoac mau
oo, 45 (81,8%) 169 (55,4%) p <0,001
hoac nhay méau

Két qua cho thay ty 18 tré c6 phan nhay hoic mau hoic nhay mau
& nhom tré tiéu chay c6 DEC cao hon & nhom tré tiéu chay khong co
DEC, su khéc biét c6 ¥ nghia thong ké vai p < 0,001.
3.2. Mt s dic diém sinh hoc phan tir ciia cac chiing EAEC & tré
tiéu chay tai bénh vién Nhi Trung wong, bénh vién Da khoa Ba Vi
va tré khong tiéu chay tai huyén Ba Vi, quan Tay Hé - Ha Nai
2010 - 2012
3.2.1. Mt sé dic diém chung ciia cac ching vi khuin EAEC

Két qua phan tich 33 chung EAEC xac dinh duoc tir tré tidu chay
(24 chung) va tré khong tiéu chay (9 chay).
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3.2.2. Mikc dé khang khang sinh va phan bé gen dgc luc ciia cac
chiing EAEC

100.0

20.0

8OO

1716%
N
@
g

AMP CEP XM ANMC SXT CHIL. TET NAL cIe
Khang sinh

Biéu db 3.11. Mire dp khang khang sinh ciia cac chiing EAEC
phan lgp ter tré tiéu chay (n=24)

Két qua cho thdy EAEC da khang cao véi ampicillin 83,3%,
trimethoprim/sulfamethoxazol ~ 75,0%, chloramphenicol  33,3%,
nalidixic acid 20,8%, khdng c6 chung nao khang vai ciprofloxacin
nhung di c6 8,3% sb chung & muc trung gian.

EAEC khang cephalothin, cefuroxim, amoxicillin/clavulanic va
tetracyclin tuong (ing 83,3%, 37,5%, 37,5% va 79,2%.

Bdng 3.14. Ty 1¢ EAEC khang sé logi khang sinh (n=33)
S6 chiing khang

khsé1(r)1:;0§il np o Tré tifu chay  Tré lfhéng tiéu Tong s6
(n=24) chay (n=9)
2 loai 3 3 6
3 loai 4 3 7
4 loai 4 1 5
5 loai 5 1 6
6 loai 7 1 8
7 loai 1 0 1

Tt ca cac ching EAEC déu khang tir 2 loai khang sinh tro Ién,
27/33 chung EAEC (81,8%) khang 3 loai khang sinh tro 1én.
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Bdng 3.15. Ty |¢ mang cdc gen djc luc cia cac ching EAEC

EAEC ¢ tré tiéu chay EAEC ¢ tré khong tiéu

Loai gen (n=24) chay (n=9)
S6 lwong Ty 18 % Solwong Ty lé%
aggr 20 83,3 3 33,3
aggA 9 37,5 3 33,3
aafA 1 4,2 3 33,3
aap 21 87,5 2 22,2
astA 11 45,8 2 22,2

Két qua bang trén cho thiy o tré tiéu chay 87,5% sb ching
EAEC cd gen aap, 83,3% cd gen aggR, 45,8% co gen astA, 37,5% co
gen aggA va chi c6 4,2% c6 gen aafA. Tré khdng tiéu chay 33,3% s6
chang EAEC c6 aggR, aggA va aafA 22,2% s chiing c6 aap va astA.

Bdng 3.16. Phan bé cdc gen dgc luc ciia cac chiing EAEC g'tré
tiéu chay (n=24) va tré khdng tiéu chay (n=9)

S6 loai gen Tré tieu chay  Tré khong tiéu chay

n (%) n (%)

EAEC c6 1 gen

aggR 2 (8,3)

aggA 2 (22,2)
aafA 3(333
EAEC c6 2 gen

aggR, aggA 1(11,1)
aggR, aafA 1(11,1)
aggr, aap 2 (8,3)

aggR, astA 1(4,2)

aggA, aap 2(8,3)

aafA, aap 1(4,2)

aap, astA 1(11,1)
EAEC c6 3 gen

aggR, aggA, aap 6 (25,0)

aggR, aap, astA 9 (37,5) 1(11,1)
EAEC c0 4 gen

aggR, aggA, aap, astA 1(4,2)
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Tré tiéu chay c6 8,3% s chiung EAEC mang 1 loai gen, 25,0% s
chiang mang 2 loai gen, 62,5% s6 chiung EAEC mang 3 loai gen va
4,2% s6 chung mang 4 loai gen. Tré khong tiéu chay c6 55,5% s6
chung EAEC mang 1 loai gen, 33,3% sé chung mang 2 loai gen,
11,1% sé chung EAEC mang 3 loai gen.

3.2.3. Mt sb dic diém sinh hoc phan tir caa cac ching vi khuan

EAEC

[ ® [ [ [ = 8 Ma BF
955
1035
925
337
1056

14
27
—

947
33
536
333
331
1
40
982
24
572
903
913
8
23
926
327
942
901
1007

—
038
o
[

39
534
539

I

v

Dia diem Khing khing sinh

NTU
NIU
NTU
KHN
NTU
BVBV
BVBV
KBV
NTU
BVBV
BVBV
KIHN
KHN
BVBV
BVBV
NTU
KBV
BVBV
NTU
NIU
KBY
KBV
NTU
KHN
NTU'
NTU
NTU
NTU
NTU
KHN
BVBV
BVBV
BVBV

AMP, SXT

AMP, SXT

AMP, CEP, AMC, SXT, CHL, TET
AMP, CEP

SXT, TET

AMP, CEP, CXM, SXT, CHL, TET
AMP, CEP, CXM, SXT, CHL, TET
AMP, CEP, CXM, SXT, TET
AMP, CEP, CXM, CHL, TET
AMP, CEP, CXM, TET

AMP, CEP, CXM, SXT, TET
AMP, CEP, CXM

AMP, CEP, CXM, TET

AMP, CEP, TET, NAL

AMP, CEP, CHL, TET, NAL, SXT
AMP, CEP, AMC, SXT, CHL, TET, NAL
CEP, AMC, TET

CEP, AMC, TET, NAL

AMP, CEP, CXM, AMC, SXT, TET
AMP, CEP, AMC, SXT, TET

AMP, AMC, TET

SXT, TET

AMP, CEP, CXM, CHL, TET, NAL
AMP, CEP, CXM, AMC, SXT, TET
AMP, AMC, SXT

AMP, CEP, SXT

AMP, CEP, SXT

AMP, CEP, CXM, SXT, TET
AMP, CEP, CXM, SXT, CHL, TET
CHL, TET

CEP, AMC,TET

CEP, AMC, SXT,TET

AMP, CEP, AMC, SXT,TET

Hinh 3.4. Hinh dnh cay phd h¢ PFGE cuxa 33 chiing EAEC phéan
I@p ter phén tré tiéu chay va tré khong tiéu chay (n=33)
Khi phan tich bang ky thuat PFGE 33 chung EAEC lay
ngudng twong ddng vé kiéu gen 1a 80% trg Ién, c6 31/33 chung chia
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thanh 5 nhom kiéu gen tuong ddng tir 80% tra 1én va cé 2 ching la
337 va 1056 khong xép vao nhom tuong dong trén.

Nhom 1 gdom 3 chung ¢6 mic twong dong 80%, chung kiéu dé
khang AMP, SXT. Nhém Il gom 4 chang c6 muc tuong dong 87%,
trong d6 c¢6 2 chung 14 va 15 twong dong 100%, chung kiéu dé khang
AMP, CEP, CXM, TET. Nhém 111 gdm 11 ching tuong ddng 80%,
chung kiéu dé khang CEP. Nhém 1V gom 7 chiing twong dong 83%.
Nhém V gdom 6 ching tuong dong 87%, chung kiéu dé khang TET.

Bdng 3.17. Phan tich két qua MLST ciia cac chiing EAEC

Chiing Gen Kiéu
EAEC  adk fumC gyrB icd mdh purA recA ST

Chung33 10 11 4 8 8 8 2 10

Chung 536 10 11 4 8 8 10
Chung 327 10 11 4 8 8 8 2 10
Chung 903 10 11 4 8 8 8 2 10
Chung 938 4 26 2 25 5 5 19 38
Chung 966 4 26 2 25 5 5 19 38
Chung23 10 11 4 8 8 18 2 215
Chung 572 18 22 20 23 5 15 4 414

Chung 333 101 88 97 108 26 79 2 457

Chung

1056 6 6 5 136 9 7 7 678

Két qua MLST cho thay 10 ching EAEC thudc 6 kiéu trinh ty ST
da xac dinh trén thé gisi, trong d6 4 ching thugc ST10, 2 chung
ST38, 1 chung ST215, 1 chung ST414, 1 chung ST457 va 1 chung
ST678.
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Bdng 3.20. So sanh két qud PFGE va MLST ciia 10 chiing EAEC

Nhom ST- ) Thoi
Chung bia chi cu tra .
PFGE MLST gian
Ching 33  Nhom il 10 TanHong-BaVi  4/2011
Chang 536 Nhém IlI 10 ChuMinh-BaVi  5/2011
Chung 327  Nhom IV 10 Yén Phy - Tay H6  1/2010
Ching 903  Nhém Ili 10 Mai Binh - S6¢ Son  10/2011
Nguyén Khodi - Thanh

Chung 938  NhomV 38 11/2011

Tri
Chung 966 Nhém V 38  Tién Thinh - Mé Linh  3/2012
Chung 23 Nhom IV 215 ChuMinh-BaVi 12/2010

Chang572 Nhom Il 414  Cam Thuong-Ba Vi 2/2010
Chung 333 Nhom Il 457 AuCo-TayHo  2/2010
Chung  Khong thugc

678  PhuLuu-UngHoa  9/2012
1056 5 nhém u - Lng

Bang trén cho thdy: 10 chung EAEC phan thanh 3 nhdm kiéu gen
(nhém 11, 1V, V) ¢6 mirc tuong ddng 80% trg 1én va 1 ching khong
dugc xép vao cac nhom tuong dong trén 80%. Cac chang ¢ cing
nhom kiéu gen déu xac dinh duogc tir cac tré ¢ dia chi cu tra khac
nhau, & c4c thoi diém khéc nhau.

10 chung EAEC khi thyc hién ki thuat MLST chia thanh 6 kiéu
trinh ty ST (10, 38, 215, 414, 457, 678). Cac chang co kiéu trinh tu
nhu nhau dugc xac dinh tir c&c tré c6 co dia chi cu tra khac nhau, &
céc thoi diém khéc nhau.
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Chuong 4
BAN LUAN

4.1. Ty 18, sw phan bd va mat so yéu té lién quan cac loai E. coli
gay tiéu chay & tré dwdi 5 tudi tai bénh vién Nhi Trung wong va
bénh vién Pa khoa Ba Vi nam 2010 - 2012
4.1.1. Pdc diém chung cia nhom tré tiéu chay

Ty 1é phat hién DEC tai 2 bénh vién 1a 15,3%, ty I¢ nay thap hon
nghién ctu tai An D nam 2003 - 2006 1a 52%, | ric nam 2009 1
38%, nhung cao hon nghién ctru tai Libya nim 2000-2001 chiém
8,6%, Trung Qudc nam 2009 - 2013 chiém 5%. Mot sé nghién ctu
chi ra c6 sy dong nhidm giira cac loai DEC trong mau nghién cuu,
tuy nhién trong nghién ctru cua ching téi khong phéat hién truong hop
nao dong nhiém 2 loai DEC, két qua nay ciing tuong tu két qua
nghién ciu tai An Do & 5 bénh vién voéi 1826 bénh nhan nhung
khong phat hién c6 sy dong nhiém céc gen ciia DEC, nghién ciu tai
Trung Qudc véi 2318 tré tiéu chay co6 7,6% la DEC nhung ciing
khong phat hién tré nao c6 ddng nhidm 2 loai DEC.
4.1.2. Phan b cac nhém E. coli gay tiéu chdy 6 tré tiéu chay c6 DEC

EAEC la tac nhan tiéu chay gap ngay cang phd bién ¢ cac nudc
dang phat trién, chiém ty I¢ cao nhat trong cac loai DEC, EPEC la cin
nguyén thuong gap thi 2 cia DEC. Trong nghién ctru nay EAEC
chiém cao nhat 6,7%, EPEC 4,2%. Cac nhom EIEC, EHEC, ETEC,
EIEC, DAEC gap ty Ié khong cao tuong tng 2,2%, 1,1%, 0,8%, 0,3%.
4.1.3. Mdt sé yéu té lién quan véi tinh trgng tiéu chay c6 DEC

Tré tiéu chay kém sét, ndn, mat nuéc 1am tinh trang tiéu chay cua
tré nang hon, trong nghién ciu ty 16 tré tiéu chay co sbt, nén, mat
nudc c6 DEC cao hon ¢ tré tiéu chay khong c6 DEC c6 y nghia
thong ké. Tré tiéu chay c6 DEC trung binh s lan tiéu chay 1a 7,22+



21

3,02 lan/ngay, tré khong c6 DEC trung binh 6,54 + 2,2 lan, két qua
cho thay su khac biét co y nghia théng ké véi p = 0,05. Véi 6 loai
DEC gay tiéu chay thi EAEC, EPEC, EHEC, EIEC, DEAC déu gay
t6n thuong biéu mé dudng ruot do vay phan c6 thé c6 méu, nhay
hoac nhay mau. Véi 55 tré tiéu chay c6 DEC thi tré tiéu chay phéan co
nhay hoic mau hoac nhay mau chiém 81,8% cao hon & tré tiéu chay
khong c6 DEC chiém 55,4%, su khac biét nay c6 ¥ nghia thong ké
vai p <0,001.
4.2. Pic diém sinh hoc phén tir ciia cic chiing EAEC & tré tiéu chay
tai bénh vién Nhi Trung wong, bénh vién Da khoa Ba Vi va tré
khong tiéu chay tai huyén Ba Vi, quan Ty Ho - Ha Ngi 2010 -2012.
4.2.1.Mét sé diic diém chung cia cac chaing vi khudan EAEC

V6i 24 chang EAEC xac dinh dwoc tir 360 tré tiéu chay (chiém
6,7%) va 9 chung EAEC xac dinh dugc tir 386 tré khong tiéu chay
(chiém 2,3%), hau hét cac chung nay déu xac dinh & tré dudi 2 tudi
chiém 84,8% va & tré nam chiém 66,7% cao hon tré nit 33,3%.
4.2.2. Mire dp khang khang sinh va phan bé gen déc luc cia cac
chiing EAEC

Cac chung EAEC phan lap tur tré tiéu chay duoc thir nghiém vai 9
loai khang sinh, EAEC d& khang cao véi cac khang sinh thuong
diung dugc khuyén cio dé diéu tri tiéu chay nhu ampicillin 1a
83,3%, trimethoprim/sulfamethoxazol 75%. Ty I¢ E. coli khang 2
khang sinh nay ciing rit cao trong céc nghién ctu Nguyén Vi
Trung (86,4% va 88,3%), Peru (85% va 79%). Tai Viét Nam
ampicillin, trimethoprim/sulfamethoxazol dwoc dung phd bién, d&
dang mua duoc trén thi truong khdng can don cua bac si do vay dy c6
thé 1a Iy do ma ty 1¢é khang cac khang sinh nay rat cao. Khang sinh
nalidixic acid tac dung tot véi truc khuan Gram &m ¢ duong tiéu hoa
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trong d6 cd6 EAEC, nhung khong duoc khuyén céo rong rai ¢ tré em.
Trong nghién citu EAEC khang véi nalidixic acid 20,8%, tuong tu ty
I¢ khang cuia EAEC ¢ cac nghién ciru trudc tai Viét Nam.

100% sb chung EAEC tir tré tiéu chay va khong tiéu chay khang tir
2 loai khéng sinh tr¢ 1én, 81,8% khang tir 3 loai khang sinh tro 1én.

Su két hop céc gen doc luc 1am ting doc tinh ciia EAEC trong tiéu
chay, tré tiéu chay c6 62,5% sé chung EAEC mang 3 loai gen va
4,2% sb chung mang 4 loai gen. Tré khong tiéu chay c6 33,3% s
chung mang 2 loai gen, 11,1% sé chung EAEC mang 3 loai gen,
khdng c6 chung nao mang 4 loai gen.

4.2.3. Mgt sé dic diém sinh hgc phan ti ciia cac ching EAEC

Véi 33 chiing EAEC lay ngudng twong dong vé kiéu gen 80% dé
phan tich kiéu gen PFGE va khéang khang sinh cho thiy khong phai
nhém nio ciing tim dwoc kiéu hinh khang khang sinh chung. Khi
phan tich & mutc tuong déng cao hon nhu 90%, thi cac chung cé
nhiéu dic tinh khang khang sinh chung hon nhu chiing 14 va 15, 33
va 536, 24 va 572, 938 va 966, 39, 534 va 539. Khi nghién ctu vé
E. coli gay nhiém tring tiét niéu Karen Ejimaes ciing thay mic
dd mot sé chung c6 mdi twong dong 85% vé kiéu gen PFGE nhung
cling khong tim thay mdi lién quan cua cac trudng hop nhiém tring.

Phan tich kiéu gen cua 10 ching EAEC di xac dinh duoc 6 kiéu
trinh tu la ST10, ST38, ST215, ST414, ST457 va ST678. Ty 1é¢ ST10
chiém cao nhat 40% va tiép dén ST38 chiém 20%. Ca 6 kiéu trinh tu
nay déu xac dinh dugc & mot sé nudce trén thé gisi, trong d6 ST 10 va
ST 38 ciing chiém phd bién nhat. Véi 9 loai khang sinh thtr nghiém,
két qua phan tich cho thiy céc chung ST10 déu khang ampicillin,
cephalothin, cefuroxim, tetracyclin, dic biét chung 327 va 903 déu
cung khang 6 loai khang sinh. Cac chung ST38 khang voi
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ampicillin, cephalothin, cefuroxim, trimethoprim/sulfamethoxazol
va tetracyclin. Cac chung EAEC c6 kiéu ST gidng nhau thi cd kiéu
khang khang sinh gan giéng nhau. Céc chung 23, 572, 333 va 1056
c6 cac kiéu ST khéac nhau c6 kiéu khang khang sinh khac nhau.

Khi so sanh méi lién quan dich t& hoc phan ti caa cac chung vi
khuan bing ky thuat PEGE va MLST dwgc mot s nghién ctru dé cap
t6i v6i nhiéu nhan dinh khac nhau, tac gia Jennifer va cong su nhan
dinh mac du MLST la mot ky thuat méi nhung kha nang phan biét
céc chung Pseudomonas aeruginosa thap hon so PFGE, tuong ty tac gia
Noller va cong su ciing danh gia Escherichia coli O157: H7 sir dung k§
thuat MLST kha ning phén biét ciing thap hon so k¥ thuat PFGE. Céc
nghién ctiu vé& Salmonella spp, Vibrio cholerae, Enterococcus faecalis,
E. coli va S. aureus lai cho rang MLST c6 d6 phan biét cao hon so
PFGE. Tuy nhién ciing c6 nghién ctu chi ra rang khéng cé su khac
biét rd rang gitra 2 phuong phap

KET LUAN

1. Ty 1&, su phan b6 va mét s6 yéu t6 lién quan ciia cac loai E. coli
giy tiéu chay & tré dwdi 5 tudi tai bénh vién Nhi Trung wong va
bénh vién Pa khoa Ba Vi nam 2010 - 2012

- Ty 18 Escherichia coli gdy tiéu chay ¢ tré du6i 5 tudi mic
tiéu chay tai 2 bénh vién nghién ctru la 15,3%. Bénh vién Nhi Trung
uong co6 ty 1€ 20,1%, bénh vién Pa khoa Ba Vi la 11,4%.

- Ty 1é cac nhém E. coli gay tiéu chay: EAEC chiém cao nhat
6,7%, tiép dén EPEC 4,2%, EIEC 2,2%, EHEC 1,1%, ETEC 0,8% va
DAEC 0,3%.

- S6 1an tiéu chay/ngay cua tré tiéu chay c6 DEC (+) cao hon
c¢6 ¥ nghia thong ké so véi tré tiéu chay khong c6 DEC.
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- Tré tidu chay c6 DEC (+) c6 ty 1& xuét hién céc triéu chimg
sot, nén, mat nudc va phan nhay/mau/nhay mau cao hon c¢é y nghia
thdng ké so v6i nhom tré tiéu chay khong c6 DEC.

- Khong thdy mdi lién quan gitra nhom tudi, giéi va loai tiéu

chay voi tinh trang ti€u chay c6 DEC (+) ¢ tré nghién curu.
2. Mot s6 dic diém sinh hoc phén tir ciia cac ching EAEC & tré
tiéu chay tai bénh vién Nhi Trung wong, bénh vién Pa khoa Ba Vi
va tré khong tiéu chay tai huyén Ba Vi, quan Tay Hé - Ha Nbi
2010 -2012

- Ty 16 EAEC phan lap tir tré tiéu chay khang mét sb loai
khéng sinh thuong st dung diéu tri tiéu chay: ampicillin 83,3%,
trimethoprim/sulfamethoxazol 75%, nalidixic acid 20,8%; chua co
chiing nao khang véi ciprofloxacin. Cé 81,8% sb ching EAEC khang
tir 3 loai khang sinh tré 1€n.

- C6 66,7% s6 ching EAEC 6 tré tiéu chay mang 3 loai gen doc
luc tréd 18n, trong d6 ty 16 mang gen aap 1a cao nhat 87,5%, thip nhit 1a
gen aafA 4,2%.

- C6 31/33 ching EAEC vé6i muc tuong dong kiéu gen 80% trg
1én, trong d6 ¢6 2 chung tuong dong 100%.

- Phan tich 10 chung EAEC x4ac dinh dugc 6 kiéu trinh ty ST
da xac dinh trén thé gioi, 4/10 ching EAEC thuoc ST10 va 2/10
ching thudc ST38 1a cac ST ciing pho bién trén thé gidi.

- K§ thuat MLST c6 kha ning phan biét cic ching EAEC tot
hon so PFGE.



