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1. Gi6i thiéu

Nudc thai, ddc biét 1a tir bénh vién, chira nhiéu vi khuan gay bénh va khang khang sinh. Viéc quan
Iy kém nguon nudc thai nay gay ra nhiing nguy co dang ké cho méi truong [1]. Escherichia coli 1a mot
truc khuan Gram am thudc ho Enterobacteriaceae, thuong song cong sinh trong co thé nguoi va dong
vat mau nong [2] - [4]. Escherichia coli thudng song cong sinh trong rudt cia hau hét cac loai dong vat,
bao gdm ca con nguoi. Tuy nhién, mot s6 chung E. coli ¢6 thé gdy ra nhiéu loai bénh dudng rudt va
ngoai duong rudt, chang han nhu tiéu chay, nhiém tring duong tiét niéu, nhiém tring huyét va viém
mang ndo & tré so sinh, trong khi hau hét cac chung cong sinh thudc nhém A [5]. Phén loai phat sinh
loai (PSL) cac chung E. coli c6 thé duoc phan loai thanh 8 nhom PSL, bao gdbm 4 nhém chinh (kiéu
loai A, B1, B2 va D) va 4 nhoém phu (C, E, F va nhanh I) [6], [7]. Trong 4 nhom chinh (A, BI, B2 va
D) va cac chung ngoai rut doc luc chu yéu thudc nhom B2 va D [5], [8]. Mot s6 nghien ctru cting chi
ra rang cac ching cong sinh nim trong nhém A va B1, trong khi cac chung ngoai duong rudt thude
nhém B2 va D [3], [9]. Phian nhém PSL c6 thé duoc phat hién bang nhiéu phuong phap khac nhau.
Trong do, k¥ thuat Quadruplex PCR bang viéc phat hién cic gene (chuA, yjaA, TspE4.C2, arpA)
thuong dugc stir dung [6].

Escherichia coli gy bénh & nguoi dugc chia thanh hai nhém, nhom gay bénh dudng rudt va nhom
gy bénh ngoai dudng rudt. E. coli gdy bénh duong rudt (IPEC), con duge goi 1a E. coli, c6 lién quan
dén tiéu chay (diarrheagenic E. coli - DEC), bao gdm cac chung ciia nhiéu huyét thanh khac nhau.
Nhom nay dugc phan loai thanh 6 nhém chinh dya trén co ché doc luc cua chiing, trong d6 bao g@)m E.
coli gay bénh duong rut (EPEC), E. coli sinh doc t6 dudng rudt (ETEC), E. coli xam nhéap duong rudt
(EIEC), E. coli gy xuét huyét duong ruét (EHEC), E. coli két ty duong rudt (EAEC), E. coli bam dinh
khuéch tan (DAEC). E. coli giy bénh ngoai duong rudt t (EXPEC) bao gom: E. coli gy bénh dudng tiét
ni¢u (UPEC), E. coli lién quan dén viém mang ndo/nhidm tring huyét (MNEC), E. coli gay bénh ¢ gia
cam (APEC) [3]. Cac chiing vi khuan doc hai c6 kha nang gay ra ca nhiém tring ngoai rudt va nhiém
trang dudng rudt & ngudi, ching han nhu nhidm tring huyét, viém mang ndo & tré so sinh, nhidm tring
dudng tiét niéu va tiéu chay [4], [10].

Hién nay, it nhét 567 gene doc luc (VG) da duoc xac dinh trong E. coli, dugc phan loai thanh
78 nhém yéu té doc luc (VF). Cac VF nay c6 nhiéu chtrc nang khac nhau nhu chat két dinh, doc
td, vo, hé théng tiét, hé théng hﬁp thu sit va invasin [10]. Tinh gdy bénh cua cac chung E. coli co
thé duogc danh gia dwa trén cac yéu t6 doc tinh cua chung. Thong qua giai trinh tu, cac nha khoa
hoc di xac dinh dugc khoang 700-850 trinh tu protein lién quan dén 400 yéu té doc hai [6], [7].
Céc gene doc hai nay dang tré nén quan trong hon do tinh di dong cua chung, tao diéu kién thuan
loi cho viéc chuyén cac gene khang khang sinh (plasmid, transposon, thuc khudn thé va déo gay
bénh) va cac yéu td doc hai sang cac loai khac. Moi trudng nude, ndi riéng, dong vai tro 1a chat
nén dé chuyén cac gene nay [8]. Pidu dang lo ngai hon 1a sy hién dién dong thoi cia vi khuén
khang khang sinh va gene dgc hai trong nudc thai bénh vién chua duge xu 1y trude khi thai vao
moi truong nude, gay ra rui ro dang ké cho hé sinh thai xung quanh.

Trong nghién clru nay, cdc mau nudc thai tir cac bénh vién & céac tinh Dong bang song Ciru
Long (trén 300 giudng) trude va sau khi xir Iy duoc theo dbi tir thang 01 dén thang 10 nam 2023.
Phuong phap nuéi cdy (TCVN 6187-1:2019) [11] dugc st dung dé phan 1ap vi khuan E. coli.
Nghién ctru nay xdy dung dua trén nhitng phat hién co lién quan trudce day voi muc tiéu nham (i)
phan tich phan nhom PSL va (ii) xac dinh dic diém gene gy doc vi khuan E. coli tir nudc thai
bénh vién trudc va sau khi xtr 1y tai 5 tinh ving Dong bang song Ciru Long (Vinh Long, Can Tho,
Séc Trang, Pong Thap, Long An).

2. Phuwong phap nghién ciru
2.1. Nguén chiing va dia diém phan tich méu

Mau vi khuan tir by suu tap giéng chung da duoc phén 1ap tir 100 mau nudce thai bénh vién tai
khu vyc Ddng bang séng Ciru Long (6 mdi tinh chon mot bénh vién cép tinh trén 300 giwdng bénh
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dé thu mau). S6 mau duge léy tai mdi bénh vién 1a 10 mau nudc thai trude xir ly va 10 mau nudc
thai sau khi xtr 1y trong khoang thoi gian tir thang 01 dén thang 10 ndm 2023. Két qua phat hién c6
100 ching vi khuan E. coli tir mau nudc thai trude khi xir Iy va 81 chung vi khuan E. coli tir mau
nude thai sau khi xu 1y.

2.2. Tdch chiét chiing vi khuan E. coli

Chung vi khuan E. coli dugc cdy trén méi truong canh thang LB (L3522, Merck, Puc), u trong
diéu kién qua dém & 35°C. DNA duoc tach chiét bang cach hut 1 mL dich vao dng Eppendorf 1,5
mL; sau d6 ly tdm 10.000 vong/phit trong 10 phat ¢ nhiét d6 4°C. Loai bo phan dich ndi, thu can
va rira bang nudc mudi sinh 1y 0,9% (lap lai 3 1an). Tiép tuc, hit 500 uL TE 1X vao ng Eppendorf
va dun 95°C trong 10 phut, Iy tam 10.000 vong/phit trong 5 phut, chuyén phan dich néi vao 6ng
Eppendorf méi va giita & —20°C d¢ tién hanh phan tich [12].

2.3. Phdn tich phdn nhom phat sinh lodi E. coli

Phén tich phan nhém PSL vi khuén E. coli duoc xac dinh bang phuong phép Quadruplex PCR.
Céc cap mdi arpA, chuA, yjaA, TspE4.C2 va trpA duoc sir dung trong phan g PCR dé phan loai
cac nhom PSL (A, B1, B2, C, D, E, F, nhanh I). Chung dbi ching am duoc st dung 1a Salmonella
typhimurium ATCC 11331 [9].

2.4. Phat hién gene gdy doc E. coli

Muc tiéu nham phat hién kha ning giy bénh cua cac ching E. coli trong viée gy ra cac bénh dudng
rudt thong qua gene giy doc bang ky thuat PCR nhim vao 10 gene doc luc lién quan dén 6 nhom riéng
biét cua cac chung DEC (E. coli gay tiéu chay) dugce thyc hién. Cac gene nay bao gom: mdh (malate
dehydrogenase, dong vai trd 1a chat kiém soat ndi bd cua E. coli), bfpA (E. coli giy bénh dudng rudt,
EPEC), eaeA (c6 trong EPEC va ETEC), elt (ETEC), stx1 va stx2 (EHEC), ial (EIEC), eagg (EAEC),
astA (thudng co trong nhiéu nhoém), daaD (DAEC) va est (ETEC) [13].

Céc gene doc hai (mdh, ial, eaed, bfpA, eagg, stxl, stx2, elt, ast4) dugc phat hién thuc hién trong
téng thé tich phan tmg 13 20 pL béng cach sir dung cac thanh phan nhu sau: 2 pL dém PCR TaKaRa
Ex Taq 10X (TaKaRa, Nhat Ban); 1,6 uL hdn hop dNTP (2,5 mM); 0,2 pL mdi mdh (10 pM); 0,2 pL
mf)i elt (10 pM); 0,4 puL mdi ial va eagg (10 pM); 0,6 uL mdi eaeA, bfpA, stx2 va astA (10 uM); 1 uL
mdi stxl (10 pM); 0, 08 uL TaKaRa Ex Taq polymerase (5 U/uL); 6,62 pL nude khong c6 nuclease va
0,5 uL DNA khuon mau. Cac diéu kién chu ky nhiét bao gdm budc bién tinh ban dau ¢ 95°C trong 15
phut, tiép theo 1a 35 chu ky bién tinh & 94°C trong 45 gidy, i & 55°C trong 45 gidy, kéo dai & 68°C
trong 2 phut va budc kéo dai cudi ciing & 72°C trong 5 phut [13].

Phuong phap phat hién gene doc luc (daaD): Thanh phan phan @mg bao gdm 2 pL dém PCR
TaKaRa Ex Taq 10X (TaKaRa, Nhat Ban); 1,6 uL dNTP (2,5 mM); 1,0 L mdi mdi daaD (10
uM); 0,08 uL polymerase Ex Taq (5 U/uL); 13,82 pL nude khong cod nuclease va 0,5 uL DNA
khuon. Piéu kién chu ky nhiét: 96°C trong 5 phut, sau d6 1a 30 chu ky (94°C trong 30 gidy, 55°C
trong 30 gidy, 72°C trong 1 phut) va keo dai cudi cung ¢ 72°C trong 7 phut [14].

Phuong phap phat hién gene doc luc (esf): Thanh phan phan ting bao goém 2 uL dém PCR
TaKaRa Ex Taq 10X (TaKaRa, Nhat Ban); 1,6 pL dNTP (2,5 mM); 1,0 pL mdi doan mdi est (10
uM); 0,08 uL polymerase Ex Taq (5 U/uL); 13,82 uL nudc khong céd nuclease va 0,5 uL DNA
khuén. Diéu kién chu ky nhiét: 96°C trong 5 phut, sau d6 1a 30 chu ky (94°C trong 30 gidy, 50°C
trong 30 gidy, 72°C trong 1 phat) va kéo dai cudi cing & 72°C trong 5 phit [15].

San phdm PCR dugc dién di trén gel agarose 1,5% va chup anh bang may chiéu tia cuc tim.
Thang 100 bp (Invitrogen, USA) duoc dung 1am chuan kich thudc phan tir.
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3. Két qua va ban luén
3.1. Két qua phéan nhém phat sinh loai

Bing k¥ thuat Quadruplex PCR sir dung phan nhém PSL cho ching vi khuan E. coli, nghién
cuu da phat hién dél v6i nude thai trude khi xir Iy phan nhom phat sinh loai nhém A cho ti 1€ cao
nhit (38%), ké tiép 12 nhom BI (26%), C (15%), D (15%), F (7%), B2 (2%) va E (1%) nhung
khong phat hién phan nhém PSL d6i v6i nhanh I (Hinh 1). Trong khi do, 601 v6i nudc thai sau khi
xtr 1y, két qua phat hién E. coli nhém C cho ti 1é cao nhat trong tong sé 81 chung nghién ciru
(20,25%), A (17,82%), B1 (16,20%), D (5,67%), F (5,67%), E va nhanh I (1,62%) mdi loai.

40
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Phan nhom phat sinh loai
Hinh 1. Phdn nhém phat sinh lodi vi khudn E. coli trong nwée thai bénh vién

Két qua nghién ctru ciing twong dong voi nghién ciru ctia nhom téc gia Redha va cong su [16],
tr 140 ching E. coli phan 18p tir nudce thai chua qua xtr 1y tai Kuwait da phat hién phan nhém phat
sinh loai cao nhit thudc vé& nhom A (46,4%) > B1 (24,3%) > D (10,7%) > B2 va F (5,7%) mdi loai
>E (2,9%)>C (2,1) [16]. Ciing trong ndgm 2022, Bozorgomid va cong su [8] cling c6 nghién ctru
tuong tw vé nhoém PSL nhém A va B1 xuét hién cha yéu trong cac nudc thai trude khi xuir ly Phan
nhom PSL nhom A va B1 ciing ¢6 thé mang cac dic diém doc luc cho phép ton tai trong méi truong
bén ngoai dudng tidu hoa [17], ddy ciing 1a nhom phat sinh loai thuong sdng phd bién trong co thé
ngudi [3], [9]. Két qua trong nghién clru ndy c6 su khac biét voi cac nghién ctru trude day phat
hién nhom A va B1 chiém da s6 [8], [18] hodc nhém A va D [18]. Nhém C, E, F va nhanh I thuong
cho ti 18 rat thap chi 25% duogc tim thay [19].

3.2. Xdc dinh gene gdy déc vi khudn E. coli

Phén va nudc tiéu ngudi bénh chira vi khuan gay bénh, dic biét 1a vi khuan E. coli, thai ra trong
nude thai bénh vién [10]. Mic du hau hét nudc thai da duoc xir Iy trude khi xa thai ra méi truong
xung quanh, tuy nhién theo tiéu chudn nudc thai bénh vién tai Viét Nam (QCVN 28:2010/BTNMT)
thi van cho phép tong s6 Coliforms dugc x4 thai ra mdi truong trong gidi han cho phép 3.000 —
5.000 MPN/100 mL [20]. Vi vdy, kha ning phat tan cic chung vi khuin ndy ra ngoai méi trudng
1a rét cao. Két qua & Bang 1 cho thdy, trong 100 ching vi khuén E. coli (nude thai trude xt 1y), két
qua phat hién gene astA (nhiéu nhom) (4/100; 4%) chung va dadD (DAEC) (9/100; 9%) chung.
San pham khuéch dai cic gene nghién ctru dugc thé hién & Hinh 2. Gene astA 1a gene doc t6 6n
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dinh nhiét trong rudt [21] va nhom E. coli (DAEC) gay bam dinh phén tan (mot trong cdc nhom
gdy tiéu chay) c6 kha ning bam dinh vao cac té bao biéu mé [22]. Con dbi véi nude thai sau khi
xir 1y thi trong 81 chiing phan 1ap, nghién ctru d4 tim thiy cao nhét 1a gene dadD (13/81; 16,05%),
astA (8/81; 9,88%), eaeA (5/81; 6,17 %) va thip nhat 1a eagg (4/81; 4,94%).

Bang 1. Két qua phdt hién gene gdy déc vi khudn E. coli

Nuée thai Gene gy dgc
bfpA eaeA elt  stxl stx2 ial eagg astA daaD est
Trude xur 1y - - - - - - - 4/100 9/100 -
(4%) (9%)
Sau xtr ly - 5/81 - - - - 4/81 8/81 13/81 -
(6,17%) (4,94%)  (9,88%) (16,05%)

stx2

779bp
stx1
614bp

elt 4 daad
.~ 440bp 371bp
-—

-— e
eagg
194bp

Hinh 2. Hinh dién di san phédm PCR mang gene gdy doc vi khudn E. coli. Giéng 1: E. coli C600 (mdh);
gieng 2: E. coli EPEC PE21 (mdh, bfpA); giéng 3: E. coli EHEC V9 (mdh, six1, stx2, eaed); gieng 4. E.
coli ETEC 12566, giéng 5: E. coli EAEC 8416, gieng 6. E. coli ETEC 135.13 (mdh, elt); gieng 7: E. coli
EIEC O3 (mdh, ial); giéng 8: E. coli EPEC 166.12 (mdh, astA, eaeA); gieng 9: E. coli DAEC A30 (mdh,
daaD); giéng 10: E. coli ETEC 12671 (mdh, est); giéng 11: chirng dm (nudc cat); giéng L: thang 100 bp.
Két qua nay c6 su trong dong vé phat hién nhom gene dadD (DAEC) va astA c6 ti 18 cao nhét
gitta nudc thai trude khi xtr Iy va nudce thai sau khi xtr ly. Ngoai ra, trong nudc thai sau khi xir 1y thi
phat hién thém 2 nhom gene gay doc eaeA va eagg, day 1a nhom gene pho bién cho céc chung E. coli
nhém gdy ti€u chay (EPEC, ETEC, EAEC) thudng xuat hién trong cac vu dich gay tiéu chay [23],
[24]. Phat hién trong nghién ctru ciing trong dong Ve phat hién vi khuén mang gene gdy doc E. coli
(ETEC) trong nudc thai bénh vién tai Iran, trong tong sb 31 ching vi khuan E. coli phan lap co 8
chung E. coli gay doc va da sb 1a chung ETEC (25,8%) [24]. Nghién ctru cia Mbanga va cong su
[25] d4 phan tich 4 mAu nudc thai bénh vién tai Bulawayo (Zimbabwe) tir thang 02 dén thang 3 nim
2020 da phan 1ap 94 chung E. coli da phat hién 48 chung phén 14p ETEC mang gene /¢ (53,3%), 2
chung (2,13%) EAEC (eagg) va 1 chung (1,06%) (EHEC) phén lap gay xuét huyét rudt (stx va eaeA).
O Viét Nam, nam 2024, cong trinh nghién ctru ciia Tran Quang Khai va cong su [26] tai Bénh vién
Nhi Can Tho da sir dung k¥ thuat realtime — PCR pht hién E. coli mang gene gy doc tir mau bénh
phém clia tré em mac tiéu chay cép dang dugc diéu tri tai bénh vién. Nhom tac gia da phan tich 271
chung E. coli phat hién 23/271 (8,4% ching mang gene eaeA, EPEC). Diéu nay di giai thich viéc
lay nhiém tir nguoi sang mdi trudng 1a hoan toan c6 thé xay ra, khi ching vi khuén c6 thé phat tan
qua duong phén va nude tiéu ctia nguoi bénh khi duoc diéu tri tai bénh vién. Nguy hiém hon 1a nhiing
vi khuan gdy doc nay co thé phat tan ra méi truong ty nhién va chuyén gene cho cac loai khac khi
ching nam trén plasmid.
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4. Két luan

Phan tich cac mau nudc thai bénh vién trudc va sau xur Iy tai mot s6 bénh vién thudc khu vuc
Pdng bang song Ciru Long cho thdy sy khac biét rd rét vé thanh phan nhom phat sinh loai va gene
gy doc cua vi khuan E. coli. Trong nude thai trudce xir 1y, cac nhom phat sinh loai A va B1 chiém
ty 1& cao nhat. Sau xir Iy, nhém C tré nén chiém wu thé, tiép theo 1a cic nhom A va B1. Xét vé gene
gay doc, E. coli trong nudc thai chua xur 1y chi mang hai gene 13 astA va daaD. Tuy nhién, sau xu
1y, E. coli phét hién duoc mang nhiéu loai gene gy doc hon, bao gdm eaeA, eagg, astA va daaD,
cho thdy su gia ting tinh da dang di truyén sau qua trinh xur 1y.
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