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PAT VAN PE

Thudc khang sinh dugc coi 1 mot giai phap cho loai ngudi trong phong
va diéu tri bénh do nhiém khuan. Tuy nhién, trong nhimg nim gan diy Vi
khuan khang lai thuc khang sinh ngay cang nghiém trong va su lan truyén
cac vi khuan khang khang sinh dang tré thanh mdi de doa 16n cho strc khoe
cong dong trén toan thé gidi.

C6 nhiéu co ché khang khang sinh, trong d6 co ché ¢ ché bang
enzyme P-lactamase pho md rong, hay con duoc goi la ESBL (Extended -
Spectrum Beta -Lactamase) 1a co ché thuong gip. ESBL la cac enzyme do vi
khuan sinh ra, chiing c6 kha niang lam bat hoat cac thuéc nhom B-lactam bang
cach pha huy nbi amide ciia vong B-lactam vi vay cac vi khuan co enzyme
nay khang lai cac khang sinh nhom p-lactam rat hiéu qua. ESBL thuong duoc
tim thay trong cac nhom Enterobacteriaceae, thudng gip ¢ Escherichia coli
(E. coli) [32, 101].

E. coli 14 vi khuan sdng cong sinh trong dudng tiéu hoa, nhung né ciing
la mot trong nhitng tac nhan gay bénh kha pho bién ¢ nguoi. Trén nhiéu chiing
E. coli sinh ESBL, cac plasmid khong chi mang gen mé héa sinh ESBL ma con
kém cac gen khang khang sinh khac, vi vy cac vi khuan nay co thé khang
dong thoi nhiéu loai khang sinh [32]. Mit khac, cac chung E. coli mang gen ma
hoa sinh ESBL con ¢6 kha ning truyén cac gen khang khang sinh cho céc vi
khuan khac trong cung loai hodc cho cac loai vi khuan gay bénh khac nhu:
Salmonella, Shigella... lam gia tang tinh trang khang khang sinh trong cong
dong va gay ra nhimg kho khan trong diéu tri 1am sang [32, 101].

Trén thé giéi, ty 1& nhiém E. coli sinh ESBL chiém ty 1& tir 5% dén
62%. Ty 1€ nay cao ¢ khu vuc chau A, dic biét 1a cac nude khu vue Nam A

va Trung Qudc (trén 50%) & ca bénh vién va cong dong [61, 92].



Tai Viét Nam, ti 16 nhiém E. coli sinh ESBL 14 tuong di cao: 18% dén
57,3 % trong bénh vién [61, 92]. Hau hét cac nghién ctru c6 lién quan dén
E. coli sinh ESBL chii yéu 1a trén cac bénh pham cua bénh nhan tai bénh vién,
rat it cac nghién ctru dugc thuc hién trén ngudi khdée manh tai cong déng. bac
biét nhitng thong tin vé dic diém vi sinh y hoc cua vi khuan E. coli sinh
ESBL tai cong dong hau nhu chua dugc thong bao.

Vi vay can thiét c¢6 nhitng nghién ctru trén ngudi khoe manh tai cong
déng nham danh gia thuc trang nhiém, dic diém vi sinh hoc cta vi khuan
E. coli sinh ESBL tai cong dong, gop phan dua ra birc tranh tong thé vé dich
t& hoc cua vi khuéan E. coli tai cong déng, cung cép co s6& khoa hoc cho viéc
thiét 1ap hé thong giam sat, phong ngira sy 1ay nhiém va lan truyén vi khuan
khang khang sinh tai cong dong. Do d6 chiing tdi thyuc hién dé tai “Xdc dinh
mot so dic diém vi sinh ciia Escherichia coli sinh beta lactamase phé mé
rong ¢ ngwoi khée manh tai cong dong huyén Vi Thuw, tinh Thdi Binh,
nam 2016 vo1 cac muc ti€u sau:

1. Xdc dinh sw lwu hanh ciia Escherichia coli sinh beta-lactamase
pho mé rong ¢ ngwoi khée manh tai cong dong, huyén Vii Thuw, tinh Thdi
Binh, nam 2016.

2. Xdc dinh mét sé dic diém sinh hoc ciia cdc chiing Escherichia coli
sinh beta-lactamase phé mé réng phin lip dwoc tiv ngwoi khée manh tai

cong dong.



Chuong 1: TONG QUAN TAI LIEU

1.1. Tinh hinh nhiém va khang khang sinh ciia E. coli sinh p-lactamase

pho mé rong ¢ nguoi
1.1.1. Tinh hinh rhiém E. coli sinh p-lactamase phé mé réng 6 nguwoi
1.1.1.1. Trén thé gidi

a. Trong bénh vién

Vi khuan sinh ESBL duoc phat hién 1an dau tién vao nim 1983 tai Tay
Au. Sau d6 khong lau, ESBL duoc phat hién & My va Chau A, hién nay no6 da
lan ra toan cau va la van dé thu hat sy quan tam cua nhiéu nha khoa hoc trén
thé gioi. ESBL xuét hién & nhiéu vi khuan trong d6 chu yéu 13 & nhom truc

khuan gram am, thuong gip & E. coli [32, 52, 101].

Theo chuong trinh giam sat xu hudng khang khang sinh trén toan thé
gidi (SMART) giai doan 2002 — 2011 & 179 bénh vién trén thé gidi cho thay:
E. coli 1a nguyén nhan hang dau gay nhiém khuan 6 bung (47,8%) va nhiém
khuan tiét niéu (44,3%). Trong nhiém khuan 6 bung, vi khuan sinh ESBL cao
& chau A, My Latinh va Trung Dong (20% - 40%); chau Au, Bic My, Nam
Thai Binh Duong va chau Phi ¢6 ty 1¢ thip hon (5-15%). Trong nhiém khuan
tiét niéu ty 18 vi khuan sinh ESBL cao nhit & chau A va Trung Pong
(30% - 50%), tiép dén 1a M§¥ Latinh va chau Au (khoang 20%), ty 1¢ nay thap
nhat & chau Phi, Nam Thai Binh Duong va Bic My (khoang 10%). Ty 1&
ESBL ¢ ca bénh nhan nhiém khuan & bung va nhiém khuan tiét niéu ting theo

thoi gian & hau hét cac khu vuc, dic biét 1a ¢ chau A va Trung Pong [92].
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Biéu d6 1.1. Ty 1¢ ESBL ¢ E. coli, K. pneumoniae, K. oxytoca va P. mirabilis trong
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Biéu do 1.2. Ty 1¢ ESBL ¢ E. coli, K. pneumoniae, K. oxytoca va

P. mirabilis

trong nhiém trung tiét niéu theo cac vang tir SMART tir 2002 - 2011 [92].

Trong bdo cdo gidm sat hang nam cua Trung tdm kiém soat va phong

ngira bénh tat chau Au (ECDC, 2012) cho thdy ty 1¢ sinh ESBL ctia cac ching

E. coli khang cephalosporin thé hé ba ¢ 23 qubc gia thudc chau Au rat cao
(70,5% dén 100%). C6 téi 16 trong 23 qubc gia bao cao co ty 1¢ sinh ESBL &

céc ching E. coli khang cephalosporin thé hé ba 1 trén 85%, tham chi & mot sd

nuée nhu Hungary, Lithuania va Rumania ty 1¢ nay 1én dén 100% [115].

Qua céc nghién ctru giam sat vé tinh hinh vi khuan khang khang sinh &




khu vuc chau A - Thai Binh Duong cho thdy, E. coli sinh ESBL ¢6 xu hudng
ngay cang gia tang.

Nghién ciru SMART tir nam 2007: Trong tong s6 3004 chung Gram am
dugc phan 1ap nam 2007 & khu vuc chau A - Thai Binh Duong ty 1 sinh ESBL
& E. coli 12 42,2%. Ty 1& nay cao & cac nudc An Do (79%), Trung Qudc (55%),
Thai Lan (50,8%). Cac nudc co ty 1€ E. coli sinh ESBL trung binh 1a Viét Nam
(34,4%), Singapore (33,3%). Cac qudc gia co ti 18 thap hon (3,2 - 22,7%) I
Han Quéc, Hong Cong, Philipine, Pai Loan, Uc, New Zealand [61].
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Biéu do 1.3. Ty Ié nhiém cac vi khudn sinh ESBL ¢ cdc nuwéc khu vuc
chau A-Thdi Binh Dwong [61].

Nghién ctru SMART trén 17.350 chung vi khuan Gram 4m phan 1ap tir
bénh nhan nhiém khuan 6 bung & 54 bénh vién thudc 13 nudc trong ving
chau A - Thai Binh Duong giai doan 2010 - 2013 cho thay: E. coli 1a tic nhan
chu yéu (46,1%). Ty 1& sinh ESBL ¢ E. coli 1a 38,2%. Trong d6 ty 18 E. coli
sinh ESBL trong cac nhiém khuan tai bénh vién cao nhat & An Do (79%),
Trung Quéc (55%), Thai Lan (50%) va Viét Nam (34,4%). O cac nudc nay ty
1¢ E. coli sinh ESBL trong cac nhiém khuan cong dong 1a khoang 20% [41].

Nhom nghién ctu cua tac gid Villegas thyc hién trén cac chiung vi
khuan Gram Am duoc thu thap tir cac bénh nhan nhiém khuan 6 bung tur 23

trung tAm thudc 10 nudec My Latinh cho thay trong E. coli 12 cac tac nhan phd



bién nhat, ty 1 sinh ESBL ¢ E. coli 12 26.8% [121].

Mot nghién ctru dugc thuc hién ¢ Nam Phi giai doan 1998-1999 cho
thay ty 1& E. coli sinh ESBL 13 5,1 % [28].

Nghién ctru gan ddy cua tac gia Sangare va cong su tai 2 bénh vién 16n
& Mali cho thay: ty 1& sinh ESBL cua cac vi khuan dudng rudt phan lap tir
mau bénh nhan 12 62,3 %. Trong dé E. coli sinh ESBL chiém 64,5% [108].
b. Tai cong ddng

Mot sd nghién ctru gan ddy cho thay vi khuan E. coli sinh ESBL khong
chi xuat hién trong bénh vién ma con dugc phat hién & ca nhitng nguoi khoe
manh tai cong déng & nhiéu noi trén thé gioi.

Tai Thuy Si: Theo nghién ctru cia tac gia Geser va cong su trén mau
phan cia 586 nguoi khoe manh tai Thuy S nam 2013 cho thiy c6 5,8 %
ngudi khoe manh nhiém E. coli sinh ESBL [51].

Tai Phap: Tac gia Nicolas - Chanoine thong bao ty 1¢ mang E. coli sinh
ESBL ¢ nhiing nguoi truong thanh khoe manh tai khu vyc Pari ting 1én gap
10 14n sau 5 nam (0,6% vao nam 2006 va 6% vao nam 2011) [98].

Két qua nghién ctu cua tac gia Valenza (2014) trén 3344 mau phan
ngudi khoe manh trong cong dong co tiép xtic gan v6i bénh nhan nhiém khuan
tiéu hoa tai Ptic cho thy ty 1& sinh ESBL 14 6,3% trong cong dong [119].

Tai Trung Qudc, tac gia Li B (2009) cong bd c6 tdi 50,5% mau phan
ctia nhitng nguoi khoe manh tham gia nghién ctru c6 chira vi khuan E. coli
sinh ESBL [78].

Nghién ctru trén 160 ngudi khde manh ¢ vung nong thon Thai Lan nam
2008 cua tac gia Sasaki cho thiy ty 1& nhing ngudi tham gia nghién ctu c6
mang vi khuan sinh ESBL trong mau phan 13 61,7%. Trong d6 E. coli chiém
wu thé voi ty 18 85,1% [109].

Theo mot két qua nghién ctru trén 150 nguoi tinh nguyén khoe manh tai



Tunisia ndm 2009-2010 cho thay ty 1&é mang E. coli sinh ESBL trong dudng
tiéu hoa tai cong dong 1a 7,3% [29].
1.1.1.2. Tai Viét Nam

a. Trong bénh vién

Hién nay E. coli sinh ESBL di luu hanh rong khép trén cac bénh vién
trong ca nude. Vi khuan nay 1a mot trong cac tac nhan gay cic bénh nhiém
khuan trong bénh vién nhu nhiém khun tiét niéu, nhiém khuan tiéu héa véi
ty 1€ khang khang sinh cao.

Theo s6 liéu ctia chuong trinh quéc gia giam sat ¢ nhay cam véi khang
sinh (Antibiotic Susceptibility Testing Surveillance — ASTS) 2002 - 2006 tir 10
don vi thanh vién ¢ Béc, Trung, Nam, va cc dit liéu tir cac bénh vién nhiéu noi
g vé cho thdy: bénh vién cang 16n bao nhiéu thi ty 1é cac vi khuan sinh ESBL
cang tang cao va ty 1¢ vi khuan sinh ESBL ciing ting dan theo timg nam. Ty 1¢

& cac bénh vién theo thoi gian dugc thé hién o bang 1.1 [7].

Bing 1.1. Ty I¢ E. coli sinh ESBL & mjt sé bénh vign (ASTS)

Bénh vién E. coli sinh ESBL
ASTS- BO Y té (2004) 7,7% (n=548)
Bénh vién Cho Ray 51,6%
Bénh vién Viét Buc 34,2%
Bénh vién Binh Dinh 36,2%
Bénh vién Viét Tiép 36,1%
Bénh vién Bach Mai (2005) 18,5%
Bénh vién Bach Mai (2006) 21,5%
Bénh vién Bach Mai (2007) 41,2%
Bénh vién Bach Mai (2008) 42,2%

Tac gia Hoang Thi Phuong Dung nghién ctru 204 chiing vi khuan Gram
am phan 1ap duoc tai bénh vién Pai hoc Y Dugc thanh phé H6 Chi Minh tur
7 - 12/2008 cong bd co 32,2% cac chung vi khuan sinh ESBL, trong d6



E. coli chiém ty 18 cao nhat (71,2%) [6].

Nhom nghién ctru cua cac tac gia Ha Vi Minh Trang (2013) nghién
ctru trén 157 tré em tir trén 1 thang tudi dén 15 tudi bi tiéu chay & khoa hoi
stre tich cuc, khoa truyén nhiém bénh vién Nhi Dong Can Tho thong bao: Ty
1€ E. coli phan Iap tir phan bénh nhan tiéu chay la 58%, ty 1¢ E. coli sinh
ESBL 78%. Tinh trang khang khang sinh ¢ E. coli sinh ESBL cao gip d6i E.
coli khdng sinh ESBL [19].

Nghién ctru ciia Mai Van Tuén (2008) trén 214 truc khuan Gram am
dugc phan lap tai bénh vién Trung wong Hué cho thay E. coli sinh ESBL I
tac nhan hay gip nhit trong s cic tac nhan gy nhiém khuan bénh vién va
nhiém khuan cong dong. Cac vi khuan sinh ESBL phén 1ap dugc nhiéu nhét &
mi (44,61%), nudc tiéu 23,07%, mau va dom (10,77%). Céac vi khuan sinh
ESBL tép trung chii yéu ¢ khoa ngoai (49,22%) va khoa héi stic cdp ctru
(23,07%) [23].

Tac gia Nguyén Thai Son nghién ctru 401 ching vi khuan Gram am
dugc phan 1ap tir cac loai bénh phém khac nhau tai bénh vién 103, Ha Noi,
giai doan 2007-2009 cho thiy c6 148 chung vi khuan sinh ESBL. Trong cac
vi khuan Gram &m sinh ESBL, E. coli chiém ty 1¢ cao nhat (32,43%) [18].

Két qua nghién ctru cua tac gia Nguyén Pic Trung tai bénh vién Pa
khoa Trung Uong Thai Nguyén va bénh vién Pai hoc Y Dugc Thai Nguyén
tir 4/2012 - 4/2013 cho thay: Ty 1& sinh ESBL & cac chung nghién ciu 13
37,31%, trong d6 E. coli co ty 1é sinh ESBL cao nhat (39,53 %) [21].

b. Tai cong ddng

Mot s6 két qua nghién ciru gan day cho thay E. coli sinh ESBL khong
chi xuét hién & cac bénh nhan ndi tra trong bénh vién ma con xuat hién & cac
bénh nhan ngoai tra va tham chi trén ca ngudi khoe manh tai cong déng.

Nghién ctru cia Vo Thi Chi Mai va cong sy (2010) tai bénh vién Cho



RAy cho thay: E. coli sinh ESBL 14 tac nhan chil yéu gay nhiém khuan cong
d6ng. Nghién ctru ndy ciing chi ra ty 18 vi khuan E. coli sinh ESBL ¢ nguoi
dén kham nhung khong nhiém khuan vé tiéu héa cao hon so véi ¢ cac bénh
nhan ¢6 nhiém khuan trong bénh vién [13].

Tac gia Lé Kim Ngoc Giao nghién ctru 162 mau phan lay tir nhiing sinh
vién khdée manh va 41 cac nhan vién y té cac bénh vién tai Thanh phé HO Chi
Minh cho thay: C6 87 mau (53,7%) c6 vi khuan sinh ESBL chiém ct duong
tiéu hoa, trong d6 E. coli chiém da sb véi ty 1& 82%. Ty 1é mang vi khuan sinh
ESBL ¢ duong tiéu hoa cao nhat 1a nhan vién y té (70,7%), tiép dén 1a nguoi
nha nhan vién y té (69,2 % ) va thap nhat ¢ sinh vién (47,9%) [8].

Nghién ctru cia tac gia Nguyén DS Phac nim 2013 tai Thanh phé Ho
Chi Minh cho thay co t&i 63,1% ngudi khoe manh mang vi khuan
Enterobacteriaece sinh ESBL. Trong d6 E. coli chiém wu thé v&i 63% [16].

Tai Ha Noi, tac gia Bui Mai Huong va cong su thong bao ty 1€ E. coli
sinh ESBL ¢ nguoi khoe manh tai huyén Ba Vi la 46,2 % [65].

1.1.2. Tinh hinh khang khang sinh ceia E. coli sinh ESBL trén nguwoi
1.1.2.1. Sir khang khang sinh
a. Dinh nghia

Khéang sinh tc ché duoc sy phét trién cua vi khuan, nhung néu trong
moi trudng c6 khang sinh & nong do thudng dung ma vi khuan van phat trién
duoc goi 1a khang khang sinh [1].

b. Phan loai khang khang sinh

Khang khang sinh duogc chia lam hai loai: khang khang sinh gia va
khang khang sinh that
* Khang khang sinh gid: Khang khang sinh gia 14 hién tuong vi khuan van

nhay cam voi khang sinh khi lam khang sinh do trong phong thi nghiém
nhung diéu tri khong dap tng [1].
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*Khang khang sinh thdt

+ Khéang khang sinh tu nhién: La do cdu trac di truyén ctia mot sb loai
vi khuan, su khang khang sinh nay mang tinh bén viing.

+ Khang khang sinh thu duoc: La sy khang lai cac thudc khang sinh
trude kia c6 phd tac dung 1én vi khudn d6. Sy khang nay 1a do bién cb di
truyén ma vi khuan tir chd khong c6 tré thanh co gen khang khang sinh.

Cac khang khang sinh thu dugc nay thuong lién quan dén dot bién
nhiém sac thé cua vi khuan d6 hodc do nhan dugce gen khang khéang sinh qua
cac hinh thtrc van chuyén di truyén nhu: tiép hop khi hai vi khuan tiép xtc
truc tiép v6i nhau, bién nap khi vi khuan bi ly giai va giai phong ra DNA tu
do hoic tai nap nho phagio hodc do mdt thanh phan di truyén di dong [1, 17].

c. Co ché khang khang sinh cua vi khuan

* Co ché chung cua s khang khang sinh ¢ vi khudn

Vi khuan khang lai khang sinh bang rat nhiéu co ché nhu: tao ra
enzyme 1am bién d6i va pha huy khang sinh, thay d6i dich tac dong cta khang
sinh, ngan can kha niang gan cua khang sinh vao té bao vi khuan va lam thay
d6i duong chuyén hoa (tao ra cac isoenzym) [1, 17].

* Co ché khang cua ho vi khudn dweong ruot voi nhom beta-lactam

Beta-lactam 12 mgt ho khang sinh duoc st dung rong rai nhat hién nay.
Khang sinh nay tac dong vao qua trinh tong hop vach té bao ctia vi khuan dan
dén tiéu diét vi khuan [1, 22].

Céc vi khuan dudng rudt khang lai khang sinh B-lactam bang cach sinh
ra enzyme B-lactamase lam bién doi va pha hay khang sinh nhém B-lactam.
Pé chong lai sy tuong tac giita p-lactam va PBP (penicillin binding protein),
phtc hop acyl-enzym duoc hinh thanh va pha v& lién két C-N trong ciu tric
vong lactam. Céac dot bién diém xuat hién trong qua trinh tién hoa ciia mot sb

PBP lam san sinh ra mot loai enzym c6 tén la f-lactamase. Enzym nay c6 kha
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nang thuy phan vong lactam cua khang sinh.

Hién nay nguoi ta da phat hién hon 500 loai B-lactamase. Cac enzym
nay khac nhau & vi tri dot bién do d6 chung c6 kha ning khang lai véi cac loai
khang sinh khac nhau ¢ cac murc d6 khac nhau. Cac gen ma hoa cho gen nay
c6 thé nam trén nhiém sic thé va di truyén qua cac thé hé hoic nim trén
plasmid va lan truyén ngang giira cac loai vi khuan. Trén cing mot chung vi
khuan c6 thé ton tai ca hai co ché di truyén nay [24, 37, 44].

d. Khang da thudc

Theo trung tim phong chéng dich bénh chau Au (ECDC) va trung tam

kiém soét va phong ngtra dich bénh (CDC) thi khang da thudc (MDR) duogc

dinh nghia 14 khong nhay cam véi it nhat mot tic nhan trong 3 nhom/phan
nhom khang sinh tr¢ 1én [85]. Dua vao dd nhay cam khang sinh cta cac ho vi
khuan véi cac nhom khang sinh ma cac khang sinh duoc sir dung dé danh gia
khang da thudc cua cac ho vi khuan khac nhau [85]. Céc khang sinh dé déanh

gia khang da thudc ¢ Enterobacteriaceae duoc trinh bay trong bang 1.2.

Bing 1.2. Cac khang sinh dé danh gid khdng da thuoc & Enterobacteriaceae [85]

Nhom / phan nhom khang sinh Tén khang sinh
Aminoglycoside Gentamicin
Tobramycin
Amikacin
Netilmicin
Cephalosporins chéng MRSA Ceftaroline
Penicillins pho rong + chat (rc ché b-lactamase | Ticarcillin-clavulanic acid
Piperacillin-tazobactam
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Bdng 1.2 (tiép)

Nhom / phan nhom khéng sinh Tén khang sinh

Carbapenem Ertapenem
Imipenem
Meropenem
Doripenem

Cephalosporin thé hé 1,2 Cefazolin
Cefuroxime

Cephalosporin pho rong thé hé 3,4

Cefotaxime / Ceftriaxone

Ceftazidime

Cefepime

Cephamycin

Cefoxitin

Cefotetan

Fluoroquinolone

Ciprofloxacin

Glycylcyclines

Tigecycline

Folate pathway inhibitors

Thimethoprim-
Sulphamethoxazole

Monobactam

Aztreonam

Penicillin

Ampicillin

Penicillins+f-lactamase inhibitors

Ampicillin - clavulanic acid

Ampicillin-Sulbactam

Phenicol Chloramphenicol
Phosphonic acid Fosfomycin
Polymyxin Colistin

Tetracyxline

Tetracyxline

Doxycycline

Minocycline
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1.1.2.2. Tinh hinh khang khang sinh cua E. coli trén nguoi

a. Trén thé gisi

Trong nhitng nim gan ddy su xuat hién va lan truyén cac vi khuan khang
khang sinh da va dang tré nén 1a moi de doa 16n véi stic khoé cong dong trén
toan thé gidi. Do viéc lam dung thudc khang sinh trong diéu tri va st dung
khang sinh mot cach khong hop 1y trong cong dong da tao mot strc ép chon loc
lam vi khuén khang khang sinh. Mat khéc, viéc st dung khang sinh mét cach
lan tran trong chan nudi cling la mot trong nhiing nguyén nhan lam tang kha
nang xuét hién vi khuan khang khang sinh. Thém nita 1a do toan ciu héa vé
cung cap thuc pham di lam lan truyén cac vi sinh vat khang khang sinh va
chung duoc 1ay truyén vao nguoi thong qua chudi thuc pham. Ngoai ra, nhitng
nhan t6 di truyén di dong nhu plasmid, transposon va integron c6 thé lan truyén
cac gen khang khang sinh theo chiéu doc hodc chiéu ngang gitta cac vi khuan.
Pong thoi, cac nhan td nay con dong mot vai trd quan trong trong sy phat trién
va lan truyén cta dé khang da khang khang sinh ¢ vi khuan [127].

Theo s6 liéu thong ké cta To chirc Y té thé gidi nim 2014 vé tinh hinh
khang khang sinh ctia vi khuan E. coli ¢ trong giai doan 2008 - 2013 cho thay:
E. coli di khang lai cephalosporin thé hé thir 3 ¢ hau hét cac khu vuc trén thé
gioi voi ty 1¢ dao dong la 2-70%. Trong d6 & chau Phi la 2-48 %, chau My la
3 - 82%, chau Au la 16- 68% va khu vuc Pong Nam A 1 2-77% [127].

Trong bao céo gidm sat hang nam cta Trung tim kiém soat va phong
ngtra bénh tt Chau Au (ECDC, 2011) vé tinh hinh khang cephalosporin thé hé 3
ctia cac chung E. coli duoc phéan 1ap tir cac trung tim y té & 30 nudc chau Au
cho thiy ty 1& cac chung E. coli khang véi cephalosporin thé hé thir ba & khu vuc
nay dao dong tir 3-36%. Trong do ty 1€ nay kha cao & cac nudc nhu Bulgaria
(22,9%), Slovakia (31%) va Cyprus (36,2%), tuy nhién ty 1¢ nay lai thap & Thuy
Pién (3,0%), Na Uy (3,6%) va Phan Lan (5,1%). Dic biét cac ching khang voi
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cephalosporin thé hé 3 thuong khang it nhat ba nhom khang sinh, tham chi & mot
s nudec Nam Au d3 xuét hién cac ching E. coli sinh ESBL khang carbapenem
gdy nén tinh trang khang da thudc rat nguy hiém [115].

B Dudi 1%
£ 1% dén< 5%
[ 5%dén<10%

[0 10% dén<25%

B 5% dén <50%

-, =50%

53 Khéng cd di liéu hodc it hon 10 ching
[ Khong bao gbm

Hinh 1.1. Ty I¢ (%) cdc chiing E. coli khdng cephalosporins thé h¢ 3 6 cdic nwéc
chau Au, 2012 [115]. )
Nghién ciru SMART tai chau A nam 2007 cho thay E. coli sinh ESBL

khang cadc khang sinh cefepime, cefotaxime, ceftazidime, ceftriaxone va
ciprofloxacin véi ty 1& rat cao (trén 70%). Pac biét ty 1& khang cac
cephalosporin & E. coli sinh ESBL cao hon rat nhiéu so v&i vi khuan khong
sinh ESBL [61].

Nghién ctru cta tac gia Villegas (2011) thyc hién trén cac ching vi khuan
Gram am phan 1ap tir cac bénh nhan nhiém khuan 6 bung tai 10 nudéc My Latinh
cho thay ty 1¢ khang ctia vi khuan E. coli sinh ESBL véi cac khang sinh nhu:
cefeprime, cefotaxim va ceftriaxon la trén 90%, trong khi ty 1€ nay & nhom
E. coli khong sinh ESBL 1a dudi 5%. Céc vi khuan E. coli sinh ESBL c¢6 ty 1&
khang khang sinh cao hon so véi cac vi khuan khong sinh ESBL [121].

Mot s6 nghién ctru gan day cho thdy, hién nay tinh trang cac vi khuan

Gram am khang colistin cling di xuat hién ¢ mot sé noi trén thé giéi: O
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Romani ty 1€ khang colistin & E. coli 1a 11% va Klebsiella 1a 17%; & Hy Lap
ty 18 nay 1a 34% d6i voi Enterobacteria; dic biét & khu vuc chau A ty 18 nay
kha cao tir 13,8% (& An Do ) dén 50% (& Phillipine) [30]. Nghién ctru ciia tac
gid Hasman tai Pan Mach nam 2015 da phat hién dugc gen mcr-1 & bénh
nhan nhiém tring mau va trong thuc pham nhap khau [58]. Tai Canada tac gia
Walkly thong bao phat hién duoc cac chung E. coli khang colistin khong chi
¢ bénh nhan ndi trd ma ca & bénh nhan ngoai tri [122]. Nghién ctru cuia tac
gia Liu va cong sy ciing phat hién sy xuat hién cua gen mer-1 ¢ cac chung
E. coli dugc phan 1ap tr nguoi [81]. Mot nghién ctru tai My cling phat hién
tinh trang khang colistin cua vi khuan E. coli dugc phan 1ap tr bénh nhan
nhiém tring tiét niéu [90].

b. Tinh hinh khing khang sinh tai Viét Nam

Viét Nam 1a mot trong s6 cac nudc o tinh hinh khang khang sinh &
murc dang lo ngai. Két qua mot s6 nghién ctru cho thay ty 18 khang khang sinh
ctia vi khuan E. coli & mic cao. Dic biét sy khang khang sinh cua cac vi
khuan E. coli sinh ESBL & mitc béo dong & khip cac khu vuc trong ca nudc.

Theo béo céo vé thuc trang st dung khang sinh ctiia Bo Y té naim 2008-
2009 tai 15 bénh vién trong ca nudc cho thdy 30-70% vi khudn gram am d3
khang vai khang sinh nhém cephalosporin thé hé 3 va thé hé 4, gan 40-60%
khang v&i nhom aminoglycosid va fluoroquinolon, tinh trang khang vai
carbapenem ciing da xuat hién [2].

Nghién ctru cia Cao Minh Nga (2013) tai bénh vién 175 cho thay
E. coli sinh ESBL da khang nhém cephalosporin (trir cefoxitin) véi ti 1¢ trén
50%, trong d6 ti 1é khang ceftazidime, cefuroxime, cefoperazone rat cao (trén
90%). Vi khuan nay da khang lai meropenem vdéi ty 1¢ 4,5%. Két qua nghién
ctru cling cho thay cac vi khuan E. coli sinh ESBL déu 1a khang da thudc, ty

1¢ khang cac loai khang sinh ciia nhom vi khuan sinh ESBL cao hon dang ké
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so voi nhom vi khudn khéng sinh ESBL [14].

Két qua nghién ctru ctia Phan Thi Thu Hong (2012) tai bénh vién Binh
Dan thanh phé H5 Chi Minh cho thay cac chung E. coli sinh ESBL da khang
lai hoan toan céac khang sinh cephalexin, cefuroxime, ceftriaxone,
cefoperazone (ty 16 khang 100%). Ty 1é khang vdi ceftazidim, cefotaxime,
cefepim 1an luot 13 82,61%, 96,44% va 79,45%. Gentamycin va ciprofloxacin
cling bi khang vdi ty 1€ 69,17% va 84,19% [11].

Tai bénh vién Nhi Pong Can Tho, tac gia Ha Vii Minh Trang (2013)
thong béo ty 1€ E. coli sinh ESBL khang cefotaxim la 100%, ceftazidime la
95,8%, trimethoprim/sulfamethoxazol 1a 97,2%, nhom quinolon la trén 60%.
Dic biét tit ca cac chung E. coli sinh ESBL déu 1a cac chung khang da thube
v6i kha nang khang lai dong thoi it nhat bon khang sinh, trong dé ty 18 cac
chung khang lai trén 8 khang sinh chiém t&i 81,7% [19].

Két qua nghién ctru cia Mai Van Tuan tai bénh vién Trung wong Hué
nam 2008 cho thay ty 1é khang cua vi khuan E. coli sinh ESBL véi cac khang
sinh ampicillin, cefotaxim va cephalothin 1én tdi 100%. Cac khang sinh nhu
ceftazidime, gentamicin, ciprofloxacin, tetracyclin va bactrim bi khang véi ty
1& trén 65%. Ty 1& nay cao hon nhiéu so voi vi khuan E. coli khdng sinh
ESBL [23].

Tai Ha Noi, tic gia Nguyén Thai Son va cong su nghién ctru tai bénh vién
103 cho thay: Ty 1é khang khang sinh ctia cic ching sinh ESBL cao hon rd rét
s0 v6i cac chung khéng sinh ESBL. Cac ching sinh ESBL khang dong thoi
nhiéu khang sinh dang gia ting qua cac nim (8,33% - 15,38% nam 2008,
18,75% - 25,0% nam 2009). Trong d6 cac chung khang dong thoi tir 6 - 8 khang
sinh 14 pho bién nhét ¢ cac chung E. coli sinh ESBL khang da thudc [18].

Nghién ctru cia Hoang Thi Bich Ngoc & tré em dudi 5 tudi tai Ha Noi

cho thay ty 18 EAEC ¢ tré tiéu chay khang cao v6i khang sinh thuong dung dé
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diéu tri tiéu chay nhu ampicillin 80,0%, trimethoprim/sulfamethoxazol 73,3%
chloramphenicol 36,7%, nalidixic acid 20%. EAEC ¢ tré khong ti€u chay cling
dé khang véi cac khang sinh thuong dung dé diéu tri tiéu chay nhu ampicillin

70,0%, trimethoprim/sulfamethoxazol 30,0%, chloramphenicol 10% [15].

Bén canh d6 tinh trang vi khuan E. coli khang colistin ciing duoc phat
hién & mot s6 noi. Tai Tién Giang ty 1& E. coli khang colistin 1a 22,2 % va
22,4 % trén ga va trén lon [97]. Tai Ha Noi cling phat hién mot ) ching
E. coli phan 1ap tir thuc phdm va dong vat mang gen mcr-1 khang colistin
[87]. Piéu ndy néi 1én tinh trang bao dong vé kha niang c6 thé xuat hién tinh
trang khang colistin & nguoi.

Nhu vay hién nay vi khuan E. coli sinh ESBL di khang lai nhiéu khang
sinh thong dung vai ty 1€ kha cao, dac biét cac khang sinh nhom B-lactam co
ty 18 rt cao. Hon nita tinh trang khang cac khang sinh nhém carbapemem va
colistin & vi khuan E. coli sinh ESBL ciing 132 méi de doa 16n cho tinh trang
khang thubc ngay cang lan rong va trim trong.

1.2. Mt sb diic diém va phwong phap nghién ciru E. coli sinh ESBL
1.2.1. Pdgc diém sinh hec

Escherichia do nha vi khuin hoc ngudi Ao Theodor Escherich phat
hién 1an dau tién vao nim 1885. Giéng nay gdm nhiéu loai, trong d6 E. coli
c6 vai tro quan trong nhat.

E. coli 1a tryc khuan Gram am, dé nuoi cdy, tinh chat sinh vat, hda hoc
rat phong phi. Vi khuan nay c6 kha ning 1én men nhiéu loai duong nhu
glucose, levulose, manose, lactose va c6 sinh hoi. E. coli ¢ kha nang sinh
indol, c6 kha nang khir carboxyl cua lysin, ortinin; p galactosidase duong
tinh, khong sinh H,S, khéng sir dung duoc nguén cacbon cua citrat trong moi
treong Simmons [1, 17].

Cau triic khang nguyén cua E. coli rat phic tap. Vi khuan nay c6 3 loai
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khang nguyén la: khang nguyén than (O), khang nguyén long (H) va khang
nguyén K. Trong d6 khang nguyén O 1a khang nguyén quan trong nhat, no co
ban chat 1a lipopolysaccharide, c6 kha nang chiu nhiét va la ndi doc té caa vi
khuan. Dya vao cau tric khang nguyén ngudi ta phan loai E. coli thanh céc type
huyét thanh. Vi mdi khang nguyén theo thtr tw Or.175 Hiag Ki1g0 St tO hop cac
khéng nguyén O, H, K s& ¢4 rat nhiéu type huyét thanh khac nhau [1, 17].

1.2.2. Pdc diém va sw lwu hanh cdc ESBL va cdc gen mi héa sinh ESBL
1.2.2.1. Pdc diém cac ESBL va cdc gen md héa sinh ESBL

Céac B-lactamase 1a cac enzyme do vi khuan sinh ra, c6 kha niang lam
bat hoat cac thudc khang sinh nhom B-lactam bang cach pha huy ndi amide
ctia vong B-lactam nén vi khuan mang cac enzyme nay cé kha ning khang
khang sinh rat hiéu qua. Trén toan cau, khang sinh ho B-lactam duoc str dung
nhiéu nhat trong tat ca cac nhom, dic biét 1a tir khi céc cephalosporine thé hé
tht 3 duoc st dung rong rii trong diéu tri nhiéu bénh nhiém trung, cac bién
d6i nho trong chudi gen gdc di lam thay ddi dang ké tinh ai luc cua céc
enzyme ddi véi co chit, va da hinh thanh mot nhém enzyme B-lactamase phd
mé rong, hay con dugc goi la ESBL (Extended Spectrum Beta-Lactamase) thi
van dé khang voi khang sinh nhom nay rat dang lo ngai [32].

ESBL thuong duoc tim thiy trong cic vi khuan duong rudt, thuong
gip ¢ E. coli. Cac gen ma hoa cho cac enzyme nhom nay thuong nam trén
plasmid hodc nhiém sic thé, do d6 cac gen co thé lan truyén tir l0ai ndy qua
loai khac hodc trong cung loai. Hau hét cac hién tugng khang khang sinh
thuong két hop voi cac yéu to di truyén di dong nhu plasmid, transposon, yéu
t IS (insertion element) va integron. Co ché da dang cuia su truyén thong tin
di truyén ndy gop phan phat tan cac gen khang khang sinh mot cach nhanh
chong [32, 37].

Co6 ba loai ESBL chinh la TEM, SHV va CTX-M. bPay la cac ESBL
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dugc xem 1a phd bién va c6 tim anh hudng rong 16n nhat. Céc loai ESBL nay
van khong ngimg bién ddi; ngay cang ting vé s lugng va phuc tap hon vé
dac tinh. Hién nay da phat hién hon 500 loai ESBL [32].

ESBL logi TEM

TEM la enzyme B-lactamase do gen ma héa nam trén plasmid dau tién
dugc mo ta nam 1960. N6 c6 hoat tinh thuy phan khang sinh nhoém B-lactam.
Enzyme nay dugc tim thiy ¢ chung E. coli phan lap duoc trong méu mot bénh
nhan nguoi Hy Lap tén la TEMoniera nén duoc goi la TEM. TEM-1 la
B-lactamase thuong gap nhat & cac chung tryc khuan Gram am. TEM-2 1a dan
xuét dau tién cia TEM-1, cé su thay thé mot acid amin so v&i B-lactamase
nguyén thily. Cac TEM-1 va TEM-2 gay ra tinh trang khang véi cac penicillin.
Céc bién thé khac nhau cia TEM c6 nguodn gbc tir TEM-1 va TEM-2, ching
duoc hinh thanh do cac dot bién diém va 1a san pham cta su thay thé tir 1 dén 7
acid amin, thuong & céc vi tri 39, 104, 164, 238 va 240. Céc bién thé ndy c6 hoat
luc khac nhau voi cac cephalosporin, TEM-3 cé hoat lyc manh chéng lai
cefotaxime va ceftazidime. Trong khi d6 TEM-10 va TEM-26 it ¢6 hoat luc
chéng lai cefotaxime va ceftriaxone. Cac gen ma hoa cho enzyme nay c6 thé lan
truyén tir vi khuan nay sang vi khudn khac qua trung gian plasmid va transposon.
Ngay nay, hon 170 thanh vién cta loai enzyme nay dugc mo ta [25, 32, 35].
ESBL logi SHV

SHV-2 1a loai ESBL duoc phat hién dau tién trén vi khuan Klebsiella

ozaenae tai Puc (1983). SHV chiu trach nhiém cho su khang véi ampicillin
qua trung gian plasmid ¢ K. pneumoniae. Cac SHV déu bét ngudn tir SHV-1
va dugc hinh thanh do sy dot bién diém, dot bién mat hodc dot bién chen.
SHV-2 khac SHV-1 boi thay thé mot amino acid tai vi tri 238 (Gly238Ser), c6
kha ndng thuy phan hi€u qua cefotaxime va kém hi€u qua véi ceftazidime.

Mot s bién thé ciia SHV-5 do thay thé glutamat bang lysin ¢ vi tri 240 (Glu
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230Lys). Diéu tha vi 14 2 vi tri nay déu duogc thay thé gibng vé6i su thay thé &
TEM-ESBL. Serin & vi tri 238 quyét dinh kha nang ly giai CAZ va lysin ¢ vi
tri 240 quyét dinh kha ning ly giai CTX. Ngay nay phan 16n cac bién thé cua
SHV c¢6 biéu hién kiéu hinh cia ESBL. Tuy nhién mot bién ching ctiia SHV 1a
SHV-10 lai ¢6 kiéu hinh khang chit @c ché. Pay 1a mot bién thé cua SHV-5
do thay thé serin & vi tri 130 thanh glycin. SHV-1 thuong duoc tim thay &
Klebsiella va E. coli. Gen m4 hoa cho gen SHV-1 ¢ E. coli nim trén plasmid.
Hién da phat hién 126 thé dot bién caa SHV, trong d6 thuong gip 13 SHV-5
va SHV-12 [25, 32, 35].
ESBL logi CTX-M

Céc enzyme CTX-M 1la loai ESBL c6 kha nang thuy phan hiéu qua

cefotaxim. CTX-M c6 kha ning thuy phan cephalothin tot hon so véi benzyl -
penicillin va cefotaxim t6t hon ceftazidim. Cac gen mi héa cho CTX-M nam
trén plasmid loai IncF, loai c6 kha nang tiép hop cao, c6 kich thudc tir 50 kb
dén 200 kb. Gen blaCTX-M dugc xac dinh nam dudi ving trinh ty gan chén
ISEcpl, trinh ty gitp cho gen c6 kha ning chén vao mot doan DNA khac dé
dang. Hién nay da c6 128 loai CTX-M duogc phat hién va dugc chia thanh 5
phan nhém, mdi phan nhéom chira cac enzyme dic trung: CTX-M-1,
CTX-M-2, CTX-M-8, CTX-M-9 va CTX-M-25. Mot chiing vi khuén c6 thé
mang gen mi hoa dong thoi CTX-M, TEM va SHV hodc CTX-M va AmpC,
diéu nay c6 thé 1am bién doi kiéu hinh khang khéang sinh[25, 32, 35, 48].

Ngoai ra con c6 mot sd loai ESBL khac nhu: OXA, VEB, GES, IBC,
PER, TLA, BES va SFO. Tuy nhién cac loai ESBL nay it gap [32, 48].
1.2.2.2. Sur luu hanh ciua cac ESBL va cac gen ma héa sinh ESBL

Tir khi duoc phat hién 14n dau tién vao nim 1983 tai Ptrc, ESBL nhanh
chong lan rong khip chiu Au, sau d6 lan sang chiau My va cac nudc chau A,

hién nay ESBL duoc tim théy & hau hét cac chau luc trén thé gidi. Do nam trén



21

plasmid, ESBL dé& dang duoc truyén tir loai ndy qua loai khac hodc trong ciing
loai. Bén canh d6 cac plasmid mang gen ESBL con mang kem céc gen khang
khang sinh khéc, tao nén su dong khang, chinh vi vay vi khuan c6 ESBL khéng
chi khang vé6i p-lactamse ma con khang véi nhiéu khang sinh thudc cac nhom
khac nhu nhom Quinolones, sulphonamid va aminoglycosides [24, 27, 52, 101].

Trong sudt nhitng ndm 1990, hau hét cac bao cao vé ESBL déu tap
trung vao TEM, SHV-loai ESBL c¢6 lién quan dén lay nhiém chéo trong bénh
vién. Tuy nhién nhitng bao céo gan day cho thdy chu yéu xuat hién cac ESBL
loai CTX-M [32, 44, 48, 60] .

Két qua giam sat khang sinh cho thdy su xuat hién ESBL pho bién nhat
& chau A va chau My La tinh, tiép d6 & chau Au va thap nhat & khu vuc Béc
My. Tai cac nude chau Au, sy xuat hién cua ESBL rat da dang nhung phd
bién nhét 1a CTX-M, SHV va TEM. Trong d6 & khu vuc Bic Au thuong gip
nhat 1a cac enzyme CTX-M-15, CTX-M-9, SHV-5, SHV-2; & cac nudc Nam
Au thi thay xuat hién chii yéu 1a cic enzyme CTX-M-15, CTX-M-32,
TEM-24, SHV-12; trong khi & cac nudc Pong Au CTX-M-3, SHV-2 va
SHV-5 1a nhitng enzyme dugc phét hién nhiéu nhat [60, 101].

Cac ESBL loai CTX-M ngay cang chiém uu thé trén cac vi khuan
Gram am, dic biét 1a trén E. coli va K. pneumoniae khong chi ¢ chau Au ma
con & chau A va chau My La tinh. Cac gen blaCTX-M (gen ma hoa sinh
CTX-M) chiém dén 83% ¢ vi khuan E. coli, trong khi blaSHV (gen mi héa
sinh SHV) chi chiém 28% va blaTEM (gen ma héa sinh TEM) chiém ti 1¢
khong dang ké trong mot nghién ctru da qubc gia trén cac vi khuan E. coli
sinh ESBL nam 2008. Nghién ctru ndy da cho thiy duoc khuynh huéng phan
bd ESBL trén thé gidi, nhat 1a su phan bd phd bién va rong khip cua
CTX-M-15 [60]. Ngoai ra, con ¢6 cac ESBL loai VEB, GES/BC, PER, TLA,
BES va SFO hién dién véi ti 1¢ thap [51, 77].
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SHYV la loai chu yéu & chau A vao nhirng nam 1990, dac biét 1a SHV-5
va SHV-12 rat pho bién ¢ Nhat va Han Qudc cho dén nay [79, 93].

Két qua mot nghién ciru & Trung Qudc nim 2009 di cho thay blaTEM
va blaCTX-M c6 tan sé xuat hién cao nhat (77,8% va 50%) trén vi khudn
E. coli. M6t vai ching vi khuan c6 thé mang mét lac dén 6 gen mi hoa sinh
ESBL trong d6 chu yéu 1a c&c gen ma héa sinhnTEM-1, TEM-11, SHV-13,
SHV-28, CTX-M-9, CTX-M-22, CTX-M-55, OXA-1, LEN, OKP-6 va DHA-
1. Sy xuat hién nhiéu gen ma héa sinh ESBL trén ciing mot ching vi khuan
lam thay d6i kiéu hinh khang khang sinh va gy kho khin trong viéc xac dinh
kiéu hinh ESBL [78].

O Viét Nam, c6 rat it cac nghién ctru vé nhitng gen chiu trach nhiém
sinh ESBL cling nhu plasmid mang cdc gen nay. Nghién ctru cua tac gid Van
Cao va cong sy nam 2001 tai thanh phd H6 Chi Minh cho thay sy xuét hién
ctia gen ma hoa sinh TEM 12 pho bién nhét (76,3%), tiép dén 1a SHV (38,1%),
CTX-M va VEB-1 cung chiém ti 18 25,5%. Cac gen nay c6 thé xuat hién doc
1ap hodc két hop nhiéu gen trong ctng mét vi khuan sinh ESBL. Trong do,
chi yéu 1a cac gen ma hoa sinh TEM-1, SHV-1, SHV-2, CTX-M-14,
CTX-M-17 va VEB-1 & cé4c vi khuan E. coli va K. pneumoniae [36].

Nghién ctru cua tac gia Nguyén Hoang Thu Trang va cong su trén cac
chung E. coli va Klebsiella sinh ESBL phan 1ap tai bénh vién tai & Thanh phd
Hb Chi Minh (2010) cho thiy sy xuét hién cta cac gen blaCTX-M duoc phat
hién & 100% cac chung, blaTEM dugc phat hién ¢ 75% cac chung, khong
thay sy xuat hién cua blaSHV. Trong céc gen blaCTX-M thi thdy gen mé héa
sinh CTX-M-15 va CTX-M-27 xuat hién nhiéu nhat, ngoai ra con co sy xuat
hién cuia cac gen ma hoa sinh cac CTX-M khac nhu CTX-M-3, CTX-M-55,
CTX-M-14 [20].

Nghién ctru ctia Nakayama cho thay 47,0% ngudi dan tham gia nghién
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ciu & Ba Vi, Ha N6i mang gen blaCTX-M, trong d6 blaCTX-M-9 va
blaCTX-M-1 14 2 nhém gen pho bién [95].
1.2.3. Diic diém phan nhém phét sinh loai (phylogenetic group)

Vi khuan E. coli dugc chia thanh 4 nhdm phat sinh loai gém: A, B1,
B2 va D, mdi nhom co dic diém vé madi trudng sinh thai, ky chu, kha nang gay
bénh va kha nang khang khang sinh khac nhau [63].

Escobar-Paramo & cs (2006) da ching minh su Iuu hanh cua nhém B2
va A 1a phd bién ¢ ngudi, nhom A va Bl chiém wu thé hon so v6i nhém D va
B2 & dong vat co vu, trong khi nhom B1 va D lai pho bién & gia cam. Nghién
ctru nay cling cho thiy cac chung E. coli thuoc nhém B2 va D thudng mang
gen doc lyc hon cac chung thuoc nhém A va B1. Cac chung gay bénh 1y ngoai
duong rudt chu yéu thuéc nhém B2 va mét s6 it thudéc nhom D trong khi cac
chang E. coli cong sinh & duong rudt chi yéu thudc nhoém B1 va A [48].

Lién quan dén dic diém khang khang sinh ctia cac nhém phat sinh loai,
két qua nghién ctru cta Johnson (2005) trén 100 chung E. coli phan 1ap tir
nuéc tiéu cia 100 phy nit ¢ viém bang quang cho thay: Ty 1¢& khang
ciprofloxacin cao nhat & nhom A, tiép theo & nhém D, nhém B1 va B2 khong
phat hién tinh trang khang ciprofloxacin [68].

Nghién ctru cua tac gia Chakraborty (2015) ¢ 300 ching E. coli gay
nhiém tring ngoai duong rudt cho két qua: Nhom B2 va D 1 2 nhom thuong
gdy nhiém trung tiét niéu va nhiém khuan huyét. Nhom A va B1 c6 tién luong
t6t khi diéu tri. Nhém B2 va D thuong giy diéu tri that bai hodc dan téi tir
vong. Nhom A va B1 c6 ty 1€ khang ciprofloxacin cao hon 2 nhém con lai.
Tuy nhién ty 1€ khang véi ampicillin va cefotaxime & nhém B2 va D lai cao
hon. Ty 1¢ da khang (khang véi it nhat 3 khang sinh) & nhém B1 lai cao hon
cac nhém khac [40].

O Viét Nam, nhom phét sinh loai caa vi khuan E. coli sinh ESBL
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duoc mot s6 tac gia thong bao. Nghién ctu cua L& Qubc Phong va cong su
cho thay trong thuc pham tai Nha Trang E. coli thuoc nhém B1 chiém ty 1é
cao nhat (53,5%), tiép theo 1a nhom A (22,5%) va nhém D (19%), nhém B2
chi chiém ty 1& nho (4,5%) [102].

Nghién ctu cia Bui Mai Huong ¢ ngudi khoe manh tai Ha No6i cho
thdy nhom D va A Ia nhitng nhém phét sinh loai phé bién, nhom B1, B2
chiém ty I¢ thap [65].

1.2.4. Diic diém gay bénh ciia vi khudn E. coli trén nguwoi

Binh thuong E. coli 1a vi khuan song trong dai trang ctia nguoi va dong
vat, chiém khoang 80% tong sd vi khuan hiéu khi ¢ rudt va khong gay bénh.
Tuy nhién, khi c6 diéu kién thuan loi, mot s nhom E. coli gy doc ting sinh,
san xuét cac yéu té doc luc gy bénh cho ngudi va dong vat.

E. coli 1a mot trong nhiing can nguyén gay ra cac bénh ti€u chay, viém
duong tiét niéu, nhiém khuan huyét, viém phoi o tré so sinh. Trong d6 tiéu chay
14 hoi chimg hay gap nhét lién quan dén kha niang gay bénh cta E. coli [1, 17].

Kha ning gy bénh cta E. coli phu thudc vao cac yéu td doc luc va doc
t6 ciia chung Vi vay mdi nhom E. coli gay tiéu chay va cé kha niang gay bénh
bang céac co ché khéac nhau tly thudc vao yéu té doc luc chiing mang.

ETEC (Entero toxigenic E. coli - E. coli sinh doc t6 rut): 1a nguyén
nhan dimg dau trong cac tic nhan giy tiéu chay. ETEC gdém nhiing E. coli tao
ra it nhit mot trong hai doc t6 rudt 1a ST va LT. Cac E. coli thudc nhém nay
gdy bénh bang cach vi khuan bam vao bé mit mang nhay rudt non va tiét ra
doc t6 rudt, lam gia ting tinh trang tiét dich gay tiéu chay cap dang ta [1, 17].

EIEC (Entero invasive E. coli- E. coli xam nhap duong rudt): cac
E. coli nhom nay cé kha niang xam nhép vao biéu mo két trang va tiét ra mot
hay nhiéu doc t6 rudt lién quan dén tiéu chay, gay hoi chung ly [1, 17].

EAEC (Entero adhenrent E. coli - E. coli gay bam dinh két tap ruot): 1a

nhom E. coli khong sinh enterotoxin, gy bénh do bam va xam lan vao niém
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mac rudt non, 1am ton thwong chirc ning rudt. Hau qua 1a gay tiéu chay cap
hay kéo dai. Tat ca cac EAEC déu c6 plasmid chira gen tao ton thuong kiéu
bam dinh va gen mi hoa cho doc td rudt EASTI. Ngoai ra EAEC con c6
nhitng yéu t6 doc luc khac nhu haemolysin, cac doc td lién quan dén qua trinh
bam dinh nhu 16ng va nhitng protein mang ngoai [1, 53, 71].

EHEC (Entero hemorrhagic E. coli- E. coli gay xuat huyét duong ruot):
Co ché gay bénh co lién quan dén loai doc t6 co cau truc khang nguyén va co
ché tac dong gidng véi ngoai doc t6 cua Shigela. EHEC c6 hai loai gdm céc
EHEC dién hinh (O157: H7) va khong dién hinh (EHEC non O157). Céc
EHEC O157: H7 thudng gy tiéu chay kém theo viém dai trang xuat huyét va
hoi ching tan mau uré huyét cao [1, 53, 71].

EPEC (Entero pathogenic E. coli - E. coli gady bénh duong rudt): tac
dong vao té bao biéu mo niém mac rudt lam thodi hda cac vi nhung mao l1am
roi loan qua trinh hap thu nudc va dién giai tai day va gay tiéu chay [17, 76].

DAEC (Diffusely adherent E. coli - E. coli gdy bam dinh phéan tan): co
ché gay bénh chua dugc hiéu rd, doc t6 EAST1 cia DAEC gy pha huay té
bao biéu mé rudt [17, 76].

Trong cac nhom E. coli, nhém EHEC gay bénh cho moi lira tudi va 1a
mot trong nhimg thii pham chinh ctia ngd doc thuc pham. Nhom EIEC thuong
gy ra nhitng vu dich tiéu chdy ho#c nhiém trung chéo tai bénh vién. Nhom
EPEC, ETEC thuong luu hanh phd bién & ngudi va giy tiéu chay o tré em.

Céc vi khuan E. coli mang gen doc luc khong chi luu hanh ¢ cac bénh
nhan tiéu chdy ma con xuat hién & ca ngudi khoe manh. Nghién ciru Bueris va
cong su (2007) & 1207 mau phén tré em tai Brazil cho thay: Cac ching E. coli
gay tiéu chay nhu EAEC, EPEC, ETEC, STEC xuét hién & cac bénh nhan tiéu
chay va cac bénh nhan khong ti€u chay véi ty 1¢ tuong duwong nhau [34].

Mot nghién ctu khéc dugc thuc hi¢n ¢ tré em mai sinh & Jordan cho
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thiy, mot ty 16 kha 16n cac ching E. coli duoc phan 14p tir miu phéan cia cac
tré em ndy mang céac yéu t6 doc luc [59].

Tac gia Wang va cong su (2015) cling thong bao phat hi¢n cac gen doc
luc ctia EAEC & nguoi gia khoe manh. Hon nita cac gen ndy con xuét hién
dong thoi v6i cac gen ma hda sinh ESBL véi ty 1& kha cao (54/84 truong
hop). Diéu nay goi ¥ vé kha ning lan truyén dong thoi ca gen khang thude va
gen doc luc gitra cac chung E. coli [125].

Tai Viét Nam, tac gia P Thi Thu Huong nghién ctru tré em bi tiéu chay
& tré em tai 1 sO bénh vién & Ha Noi cho thay ty 1é E. coli gy tiéu chay 1a
24,9% trong do EAEC chiém ti 1& cao nhét 1a 15,9%, tiép theo 1an luot 1a EPEC
(3,8%), EHEC (2,8), EIEC (1,9%) va ETEC (0,5%). Trong nhom lanh c6 6 tré
phan 1ap duoc EAEC (6,0%), 1 tré nhiém ETEC (1%) va 2 tré nhiém EPEC
(2%) [12].

Nghién ctru ciia Hoang Thi Bich Ngoc thong bao ty 1é xuat hién gen doc
luc ¢ tré em ti€u chay vai ty 1€ kha cao, tham chi c6 chung mang déng thot
nhiéu gen doc luc (62,5% sb ching EAEC mang 3 loai gen va 4,2% s chung
mang 4 loai gen). T4c gid nay cling bdo céo & céc tré khong tiéu chay c6 33,3%
s6 chiing mang 2 loai gen, 11,1% s6 ching EAEC mang 3 loai gen [15].

Gan day c6 mot sd nghién ctru duoc thuc hién nham tim hiéu méi lién
quan giita sy xuat hién cac gen doc luc cia E. coli véi tinh trang khang khang
sinh cua vi khudn nay. Nghién ctru ciia Gonzélez trén gia stc cho thiy nhiing
chung vi khuan khéng da thudc thuong dugc phét hién ¢ cac ching khong hoic
it c6 doc luc. Pidu ndy goi ¥ rang ty 18 thip cac yéu td doc luc co thé phu hop
v6i tinh trang khang da thudc [53]. Tuy nhién két qua mot nghién ctru khac lai
cho thay cac ching STEC c6 kha ning khang khang sinh cao hon cac ching
Non STEC [99].

Két qua nghién ciru cta tac gia Mashayekhi va cs (2014) trén cac chung
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E. coli phan 1ap & tré em nhiém khuan tiét niéu cho thay: Céc yéu té doc luc co
phan bé thap & cac ching khang da khang sinh [89].

Nhu vay tir cac nghién ctru trén cho thiy c6 su luu hanh cia cac gen doc
luc ciia cac chung E. coli trén ngudi khoe manh. Céac két qua nghién ciing cho
thdy mic du mdi lién quan gitta cac gen khang khang sinh va gen doc luc ¢ cac
chung E. coli chua duoc sang to nhung da c6 nhiéu bang ching cho thdy mdi
lién quan gitta su xuét hién cac gen doc luc va kha nang khang khang sinh cua
cac ching vi khuan E. coli. Vi vay viéc tim hiéu vai trd cia sy xuat hién cac
gen doc luc trong co ché gdy bénh va kha ning khang khang sinh ctia céc
ching E. coli trén ngudi khoe manh 1a hét stc can thiét. Qua d6 phat hién som
nhitng ngud1 mang cac gen doc luc c6 kha nang gay bénh, ddc bi¢t 1a cac gen
doc luc nguy hiém c6 thé gy ra cac vu tiéu chay hang loat va nguy hiém cho
cong dong. Pdng thoi tim hiéu méi lién quan giita cac gen doc luc va sy khang
khang sinh & vi khuan E. coli trong cong dong. Tir nhiing thong tin d6 gop
phan dua ra cic bién phap nhim han ché sy lan truyén cac vi khuan khang

khang sinh va gay tiéu chay trong cong dong.
1.2.5. Khd ndang lan truyén vi khudn E. coli sinh ESBL

Céc vi khuan khang thuéc duoc tim thay khap noi ké ca nhiing noi
chua bao gio sir dung khang sinh. Sy hinh thanh tinh khang thuéc & vi sinh
vat 1a do sy bién d6i gen & nhiém sac thé hoac do tiép nhan plasmid mang
gen khang thudc [1, 17].

Céac gen ma hoa sinh ESBL chii yéu nam trén cac plasmid, mot sé gen
nam trén transpose, integrin hodc nhidm sac thé. Do dé vi khuan ¢ thé truyén
doc cac gen tir thé hé vi khuan nay sang thé hé sau qua su nhan 1én (phan chia
cua té bao) thdng qua vai trd cua nhiém sic thé va plasmid, hoic truyén ngang
cac plasmid va cac yéu té di truyén dong nhu transposon, intergron chira gen

ma hoa sinh ESBL tir vi khuan nay sang vi khuan khac trong cting mot loai
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hodc khac loai thdng qua céc hinh thirc van chuyén di truyén nhu tiép hop khi
hai vi khuan tiép xdc truc tiép véi nhau, bién nap khi vi khuan bi ly giai va
giai phong ra DNA tu do hoic tai nap nho phage hoic do mot thanh phan di
truyén dong (transposon) [1, 17]. Co ché da dang cua su truyén thong tin di
truyén nay gop phan phat tdn cac gen khang khang sinh mot cach nhanh
chéng. Trong cac co ché trén, co ché truyén cac gen khang khang sinh théng
qua plasmid 1 co ché lan truyén quan trong nhat do phan Ién céc gen ma hoa
sinh ESBL nim trén cac plasmid va c6 thé 1ay truyén trong pham vi loai va
truyén sang cac loai vi khuan khac théng qua hinh thuc tiép hop [52, 101].

Mot s6 nghién ciru cho thiy cac plasmid R 14 nguén 1ay lan ESBL chu
yéu. Nghién ctru cta tac gia Shukla tai An P9 da ching minh sy chuyén doi
khang thudc qua trung gian ESBL véi cefotaxime cung véi viéc chuyén
gentamicin va cac thuc khang sinh p-lactam khac [112].

Trong mot nghién ctu dugc tién hanh tai Phép vao nam 1996, viéc két
hop gitra Klebsiella pneumoniae RIC va Escherichia coli K12 J53-2 khang
rifampin hodc Escherichia coli K12 C600 khang acid nalidixic da dugc thuc
hién. Ty 1& chuyén cac yéu té khang B-lactam tir cac té bao cho sang té bao
nhin 1a 107. Co6 sy dong chuyén cic yéu té khing aminoglycosid,

tetracyclines, chloramphenicol, trimethoprim va sulfonamides [66].

1.2.6. Cac phwong phap nghién ciru E. coli sinh ESBL

1.2.6.1. Cac phwong phap chan dodn E. coli sinh ESBL

a. Cac phuong phap vi sinh 1am sang

C6 nhiéu phuong phap dé phat hién vi khuan sinh ESBL. Tuy nhién
phan 16n cac phuong phap nay déu dua trén nguyén ly so sanh su khang cua
vi khuan véi cephalosporin khi c6 va khdng c6 mat chat ¢c ché. Két qua danh

gia dua vao tiéu chuan caa CLSI.
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* Phirong phdp khoanh gidy két hop

Thi nghiém xac nhan duoc thuc hién trén nguyén tic tim tac dung hiép
luc gitra dia ceftazidime 30ug (CAZ) va ceftazidime/acid clavulanic 30/10 pg
(CAZ-C) hoac cefotaxime 30ug (CTX) va cefotaxim/acid clavulanic 30/10 pg
(CTX-C). Néu duong kinh vong khang khuan cua dia cephalosporin/acid
clavulanic > 5mm so véi duong kinh vong khang khuan cia dia cephalosporin
thi chung dé duogc xac dinh 1a mang kiéu hinh ESBL [43].

Pay 1a mot ki thuat don gian, ré tién, dé thuc hién, c6 do nhay va dic
hiéu cao trén 95%, c6 thé dugc sir dung 16ng ghép véi ky thuat khang sinh d6
nhu mot Xét nghiém thuong quy tai cdc phong vi sinh lam sang. Tuy vay
khong phét hién duoc mot sb vi khuan c6 ESBL giam wc ché acid clavulanic
thuong gap nhu OXA.

*Phuong phdp xdc dinh néng dé e ché téi thiéu (Minimum Inhibitor

Concentrate - MIC) cua khang sinh

Trong phuong phap nay cac khang sinh dugc pha loang theo thuong
quy & cac nong do khac nhau: CAZ (0,25 - 128 pg/ml ) va CAZ cong thém
CLA (0,25/4 - 128/4 pg/ml); CTX (0,25 - 64pg/ml) va CTX cong thém CLA
(0,25/4 - 64/4 pg/ml). C6 thé dung ca 2 loai CAZ va CTX. Khang dinh vi
khuan sinh ESBL khi ¢6 sy giam MIC > 3 1an nong d6 pha lodng bac hai cua
cephalosporin c6 thém CLA so vai MIC cta cephalosporin don doc [43].

Phuong phap nay khong chi phéat hién dugc cac chung ESBL ma con
phat hién duoc mac d6 khang cua vi khuan voi khang sinh d6 tir d6 co thé
tinh toan chinh xéc liéu diéu tri trén 1am sang.

* Phurong phdp Sir dung bang gidy E-test ESBL

Phuong phéap nay sir dung cac bang gidy E-test hai chiéu. Mot nia chaa
cac nong do khang sinh cephalosporins (CTX, CAZ) phd rong dugc pha lodng
tir thap dén cao, tinh bang pg/ml. Ntra con lai chtra cephalosporin phé rong doé
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két hop clavulanic (CAZ/CLA, CTX/CLA) & cac noéng d6 tuong duong VGi
dau kia. Nghi ngo sy ¢6 mat cua ESBL khi ¢ sy giam MIC hon gap 3 lan
nong do pha lodng bac hai cephalosporin c6 chat tc ché so voi cephalosporin
don doc [45].

Pay 1a k¥ thuat don gian, dé tién hanh, cho két qua chinh xac nhat hién
nay duoc dung dé khang dinh ESBL (+).
* Phuong phdp su dung may tu dong (Vitek, BD Phoenix)

Hé théng may tuy dong nhu Vitek, BD Phoenix st dung céc ban gel
card chiwra cephalosporin va acid clavulanic. Viéc phéat hién ESBL dua trén cac
test két hop danh gia su ting truong cua vi khuian véi su c6 mit cua
cephalosporin riéng ré hoic két hop vai acid clavulanic (CA). Cac phan mém
trong may s& tu dong phan tich va béo két qua vé ESBL va MIC [49, 82, 107].

Ky thuat nay d& sir dung, cho két qua nhanh, kém theo khang sinh d6
MIC, thuan tién cho viéc thuc hién sé luong nhiéu miu cung lac nhung doi
hoi phai c6 may dinh danh va gia thanh dat.

* Phuong phap Sur dung thanh thi Micro scan panels

Phuong phép nay st dung cac tim panel nhya c6 chaa khang sinh CAZ
hoic CTX don thuan va c6 cho thém chat Gc ché B-lactamase & cac nong do
khang sinh khac nhau. Huyén dich vi khuan dugc dua vao cac tim panel, va
tién hanh nuéi cdy. ESBL duoc cho 1a duong tinh khi MIC cua CTX hoic
CAZ c6 thém chat Gc ché giam 3 lan nong d6 bac 2 so véi MIC cuaa
cephalosporin don doc [75]. P nhay va d6 dic hiéu cao nhung gia thanh dat
nén hién it duoc ap dung tai Viét Nam.

b. Cac phuong phap sinh hoc phéan tu

* Phuwong phap Oligotyping

Pay 1a phuong phép sinh hoc phan tr dau tién duoc st dung dé dinh

loai B-lactamase. Phuong phap nay st dung cac dau do oligonucleotide duoc
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thiét ké dé phat hién diém dot bién cua gen TEM duéi su lai ghép chat ché
[84]. Phuong phap nay dic hiéu cho nhdm gen TEM va mét sé bién chung
dic hiéu cia TEM. Nhung doi hoi phai co dau do dic hiéu, chi phi cho phong
thi nghiém tén kém.

*Phdan ung PCR

La ky thuat sinh hoc phan tir don gian nhat va théng dung nhat dwoc ding

dé phat hién su c6 mat caa gen B-lactamase voi cac cap moi oligonucleotid dugc
thiét ké dac hiéu cho mot gen p-lactamase. Cac gen ma hda sinh ESBL c6 thé
duoc thue hién bang phan tmg PCR don mdi hoic da moi [32, 111].

*Phwrong phdp da hinh chiéu dai cdc doan cdat bséi enzyme gidi han

(Restriction Fragment Length Polymorphism-RFLP)

Cac san pham khuéch dai cia phan ung PCR dugc cat bai cac enzym
gidi han, sau d6 cac doan DNA san pham cua qua trinh cét duogc tach ra bang
dién di. Kich ¢& cta cac manh DNA duoc tao ra bdi moi enzyme gidi han sé
chi ra cac dot bién diém trong gen ma héa TEM, SHV [111]. Phuong phap nay
dé thuc hién, c6 thé phét hién duoc su thay ddi cia cac nucleotid dic biét.

* Phuwong phdp PCR single-strDNA conformational polymorphism (PCR-

SSCP).

Trong k¥ thuat nay, mot doan gen ma hoa cho SHV duoc tong hop bang

phan tng PCR. Sau d6 cac san pham cua phan ang nay duoc cat boi enzym
gidi han Pstl. Cac gen ma hda cho SHV1, 2, 3, 4,5, va 7-lactamases c6 thé
duogc xac dinh bang dién di cac san pham [83]. K thuat nay c6 thé phan biét
dugc mot s6 bién chung cua SHV nhung doi hoi diéu kién dau do dac hiéu.
*Phét hién ESBL bang phan #ng chugi Ligase (Ligase Chain Reaction)

Trong ky thuat nay, DNA dich chira gen blaSHV bi bién tinh trong mot

may luan nhiét va gan vai cdc moi oligonucleotide biotinylated dé phét hién

cac dot bién ¢ 4 vi tri. San pham LCR dugc phat hién bai mot phan tng
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enzyme st dung phosphatase NADPH-alkaline. K§ thuat nay c6 thé phat hién
dugc bay bién thé cua SHV [73].

* Phuwong phap gidi trinh tw gen (Sequencing)

Phuong phap giai trinh ty DNA 1a phuong phép xac dinh trinh tu sap
xép cac nucleotid trong phan tir DNA. Phuong phéap nay duoc thuc hién theo
nguyén tic tao ra cac manh DNA duoc danh dau tai dau 5 hodc 3’. Cac manh
c6 cac base danh dau dugc tach ra trén gel polyacrylamid. C4c manh dugc
phan biét vé vi tri trén gel véi su sai khac chi vai mot nucleotid. Pay 1a
phuong phap dugc coi 1a “tiéu chuan vang” dé ching minh sy c6 mat cua gen
ma hoa sinh ESBL dac hiéu & vi khuan [111]. Tuy nhién phuong phép nay doi
hoi phai c6 trang thiét bi may moc hién dai, dat tién. Can bo ky thuat phai
duogc dao tao bai ban, gia thanh dat.

M®di phuong phéap c6 nhitng vu va nhuoc diém riéng. TUy muc dich va
diéu kién phong thi nghiém ma c6 thé sir dung phuong phéap khac nhau. Uu va
nhuoc diém cua mdi phuong phap chan doan E. coli sinh ESBL duoc thé hién

qua bang 1.3 dudi day.
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Bing 1.3. Uu, nhwoc diém ciia cdc phwong phdp phdt hi¢n E. coli sinh ESBL

Loai k¥ | Phuong Uu diém Nhuoc diém
thuat phap
Khoanh gidy | Pon gian, ré tién, dé thuc | Am tinh gia véi cdc ESBL
két hop hién. hoat tinh thap.
Xac dinh Dé nhan dinh két qua Tbn thoi gian
Vi sinh MIC - , — __
1am E-test K¥ thuat don gian, dé tien | Gia thanh cao
sang h2‘1~nh. b3 nhay cao ’
Str dung D¢ thyc hi¢n, cho két qua | Po nhay va do dac khong
may tu dong | nhanh cao, can ¢6 may dinh danh
Thanh thta Dé sir dung, cho két qua Gia thanh dat
Micro scan | nhanh
Oligotyping | Phat hién duoc cic bién | Phai co dau do dic hiéu.
chung ddc hiéu cia TEM | Chi phi ton kém.
PCR Dé thuc hién, 46 nhay, @& | Khong phan biét duoc cac
dac hiéu cao bién chung.
RFLP D@ thyc hién, co6 thé phat | Sy thay doi ciia cac
hién duoc sy thay d6i ciia | nucleotid phai biéu hién
) cac nucleotid dac biét. trén cac vi tri bt budc dé
Sinh phat hién dugc.
hoc  "5ER-SSCP | C6 thé phan bidt dwoe mot | Phai c6 dAu do dac hieu.
phan t sO bién ching cia SHV K¥ thuat phuec tap
Ligase C6 thé phan biét gitra mot | Poi hoi s6 luong 16n cac
Chain s6 bién chung ctia SHV cap moi.
Reaction
Sequencing | La “tiéu chuan vang”, c6 | Gia thanh dat, ky thuat phirc

thé phat hién tat ca cac
bién thé

tap, trang thiét bi dat tién
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1.2.6.2. Cdc phwong phap sinh hoc phan tw nghién cuzu E. coli sinh ESBL
* Ky thudt dién di xung truong (PFGE)

K¥ thuat PFGE sir dung cac enzym gi6i han dé cit DNA nhiém séc thé
hodc plasmid thanh nhitng manh c6 kich thudc 16n (50kb-12Mb), cac manh
DNA nay s& duoc phan tach bang dién di xung truong. So sanh mirc 46 dong
nhat cua cac bang DNA thu dugc dé xac dinh méi lién quan vé kiéu gen giira
cac ching vi khuan. K¥ thuat PFGE duoc coi 1a mot trong cac tiéu chuan
vang dé phéan loai va xac dinh ngudn gbc cua cac loai vi khuan [96]. Tuy
nhién k¥ thuat nay doi hoi phai c6 trang thiét bi dat tién, k¥ thuat phirc tap,
gia thanh dit nén chi duoc thyc hién ¢ cac don vi nghién ctru chuyén sau.

* Ky thudt phan tich plasmid

Phéan 16n tinh khang khang sinh ctia vi khuan déu duoc quy dinh boi
cac gen nam trén plasmid. Viéc phan tich plasmid cho phép danh gia kha
nang lan truyén ciia cac ching vi khuan mang plasmid khang khang sinh.
Trudc day viéc phan tich plasmid dya vao tinh on dinh khi tiép hop hoic
Southern Blot [46, 124] .Tuy nhién cic phuong phap nay twong d6i phirc tap
va khong thé ap dung dé phan tich voi s6 lwong mau 16n. Hién nay rat nhiéu
tac gia phan loai plasmid mang gen khang khang sinh bang k¥ thuat PCR xac
dinh céc ban sao cua cac loai plasmid duoc phat trién boi Carattoli (2005)
[38]. Pay la k¥ thuat don gian, d& thuc hién dé phan loai cac plasmid mang
gen khang khang sinh.

* Ky thudt Southern Blot

Ky thuat Southern Blot dugc thuc hién dya trén nguyén ly st dung
enzym S1 cat cac DNA mach don cta vi khuan va giir lai plasmid. Sau khi
dién di xung truong, cac plasmid s& dugc chuyén sang mang lai va dugc lai
v6i cac mau do dic hiéu 13 cac san pham khuéch dai cac gen khang khang

sinh d& dugc danh dau. So sanh anh chup gen cta cac plasmid trude lai va anh
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plasmid sau lai s& danh gia duoc cac plasmid mang gen khang khang sinh can
tim. Pay 1a k¥ thuat dugc ap dung rong rii dé phat hién cac plasmid mang gen
khang khang sinh [33, 50].

*Ky thudt tiép hop

Tiép hop (conjugation) 1a hién twong truyén céc vat liéu di truyén
thuong 1a cac plasmid theo mot chiéu tir vi khuan cho dén vi khuan nhan
théng qua hinh thic tiép xUc truc tiép gitra cac té bao vi khuan trong cling l0ai
hoic gitra cac loai. Trong qua trinh tiép hop céc vi khuan tiép xic véi nhau
bang pili sinh duc va cac plasmid s& dugc chuyén tir t& bao cho sang té bao
nhan qua cau néi pili d6 bang hinh thac bom day. Pay 1a k¥ thuat don gian,
dé thuc hién, gia thanh ré vi vay hién nay k¥ thuat nay duoc ap dung rong réi
nham tim hiéu kha nang truyén plasmid mang gen khang khang sinh trong
quan thé vi khuan [54].

* K thudt gidi trinh tw nhiéu locus (Multi Locus Sequence Typing-MLST)

Trong k¥ thuat MLST, céc phan tmg PCR dugc dung dé khuéch dai cac
doan gen bao ton, sau do tién hanh giai trinh tu cac doan gen d6. Két qua giai
trinh ty dugc nhap 1én ngan hang gen dé xac dinh dir liéu vé Allele cua cac
doan gen bao ton trong nghién ctru. So sanh két qua vé Allele dé xac dinh ST
(sequence type) cta loai vi khuan trong nghién ctru. So sanh cac doan gen voi
cac trinh ty chuan cua ngan hang gen. K§ thuat MLST dugc danh gia 1a tot
nhat dé phan loai kiéu gen cua nhiéu loai vi khuan, va 13 mét trong rat it cac
k¥ thuat dugce dung trong nghién ctru dich t& hoc cho phép nhan biét duoc cac
chung gay dich, chung khang khang sinh, dong thoi giam sat sy lan truyén
ctia chung trong pham vi mot qudc gia va trén toan thé gidi [67, 82, 86].

* Ky thudt giqi trinh tr gen

Giai trinh tu gen 1a phuong phép chinh xac nhat dé xac dinh cac dic

tinh khang khang sinh cua vi khuan. Thong qua qué trinh giai trinh tu gen, cac
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gen khang khang sinh, cac dot bién lién quan dén tinh khang thudc va cac
plasmid mang gen khang khang sinh dugc phat hién. Hién nay, vdi sy phat
trién nhanh chong cua k¥ thuat giai trinh ty gen, da tao ra cic may giai trinh
tu cho phép giai trinh tu toan bd hé gen cia vi khuan mot cach nhanh chong.
Pay 14 phuong phap chinh xac va dua lai nhiéu thong tin nhat dé nghién ciru
dich t& hoc ciling nhu cac dic tinh sinh hoc phan tir, doc tb hay cac dac tinh

khang khang sinh cta vi khuan [111].
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Chwong 2: PHUONG PHAP NGHIEN CUU
2.1. Pbi twong, dia diém va thoi gian nghién ciru

2.1.1. Pia diém nghién ciru

a. Dia diém thu thap mau

Huyén Vii Thu ndm giira ranh gi6i phia tdy va nam cta tinh Thai Binh voi
tinh Nam Dinh. Phia bic va dong béc 1an lugt giap cac huyén Hung Ha va
Pong Hung. Phia dong giap thanh phé Thai Binh va huyén Kién Xuong.
Huyén c6 dién tich tu nhién khoang 195,1618 km?* va dan s6 khoang 227.921
nguoi. Vé hanh chinh huyén bao gom 1 thi tran Vil Thu va 29 x4. Huyén Vil
Thu ¢6 co cau kinh té kha da dang. Tuy nhién phan 16n dan sé Vil Thu lam
noéng nghiép va 1am trong cac lang nghé tiéu thu cong nghiép nén Vil Thu c6
nhiing dic diém kinh té, xa hoi kha dién hinh ciia 1 huyén nong thon ¢ Thai
Binh. Hé thdng y té ctia huyén c¢6 1 bénh vién da khoa, 1 trung tim y té, 29
tram y té x4 va thi tran. Mang luéi cung ing thude o 1 hiéu thudc bénh vién,
29 dai ly thudc tai cac tram y té x4 va thi trin. Mang luéi y té tu nhan trén dia
ban huyén Vi Thu c6 121 quiy thude tu nhan

Tai huyén Vi Thu da chon nghién ctru tai xa Nguyén Xa, la x& céch
thanh phé Thai Binh khoang 9km, c6 dién tich tu nhién la 640 ha, phia dong
giap xa Song An, phia tay giap véi song Hong, phia nam giap xa Vii Tién,
phia bac tiép giap xa Hoa Binh.

Dan s cta xa 7730 ngudi, 2008 ho gia dinh, s6 ho y t& 1962. Hanh
chinh xa dugc chia lam 4 thon Ngo Xa, Kién X4, Thoén Thai va Hoang Xa voi
13 doi.

Nghé nghiép chinh ciia nhan dan trong x4 1a trong trot va chan nudi, c6
mot s6 nho 13 cong nhan vién chirc va budn ban nho. Nhin chung, Nguyén Xa
13 mot x3 nghé ndng phat trién véi sd luong trang trai khong nhiéu, chu yéu 13

cac gia trai. Lang nghé truyén thong chu yéu la nghé moc & ven duong giao
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thong lién xa. Thu nhap binh quan dau ngudi 13 5 triéu; ty 16 ho nghéo 1a 3,3%.

Toan xa c6 5 dai ly thude, 1 dai ly thudc cua tram y té va 4 hiéu thudc
thudc tu nhan. Giao thong thuan tién cho nén nguodi dan khi bi dm dau dén
caccosdy té dé kham chita bénh, mua thudc rat thuan loi. Xa Nguyén Xa co
1 hiéu thudc thu y.

Véi cac diac diém d6 xa Nguyén X4 12 x& c6 kha diy du nhimng dic
diém vé kinh té, van hoa, xa hoi, moi trudng va stc khoe dic trung ctia Cac X4
thudc viing néng thon Thai Binh, nén c¢6 thé phan nao dai dién cho ving nong

thon Thai Binh.

P o fald W

Hinh 2.1.Bdn d6 hanh chinh tinh Thdi Binh

b. Dia diém phan tich miu

Cac mau phan duoc phan tich tai Trung tim Dich vu Khoa hoc Ky
thuat Y Duoc-Truong DPai hoc Y Duoc Thai Binh, Vién Vé sinh Dich té
Trung Uong va Vién Y té cdng cong phu Osaka, Nhat Ban.
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2.1.2. Thoi gian nghién ciru
Muc tiéu 1: Nam 2016 lay mau phéan tai cong dong va xét nghiém tim Vi
khuan E. coli sinh ESBL.
Muc tiéu 2: Tir nam 2016 dén 2018: Phan tich cac dic diém sinh hoc cua céac
chung E. coli sinh ESBL da phan lap duoc
2.1.3. Poi twong nghién ciru
Muc tiéu 1: Mau phan ciia nhiing nguoi khoe manh tai cong ddng xa Nguyén
X4, huyén Vii Thu, tinh Thai Binh.
Muc tiéu 2: Céac ching vi khuan E. coli phan 1ap dugc tir nhitng nguoi khoe
manh tai cong dong xa Nguyén X4, huyén Vii Thu, tinh Théi Binh.
2.2. Phuong phap nghién ciru
2.2.1. Thiét ké nghién ciru

Nghién ctru duoc thiét ké theo phwong phéap dich t& hoc mo ta qua 2
giai doan ké tiép nhau va logic voi nhau, qua trinh 14y mau nghién ctu cia
muc tiéu 1 da thong nhat xuyén sudt dé lam co so thuc hién nghién ctu tiép
theo cho muc tiéu 2, cu thé nhu sau:

Muc tiéu 1: Puoc thiét ké theo phuwong phap nghién ctru dich t& hoc mo ta
dwa trén cudc diéu tra cat ngang qua ldy mau phan cta nhitg nguoi khoe manh
tai 1 cong dong thudc ndng thdn ¢ huyén Vil Thu, tinh Thai Binh dé xét nghiém
nham xac dinh sy lvu hanh E. coli sinh ESBL ¢ nguoi khoe manh tai cong dong
huyén Vii Thu, tinh Thai Binh.

Muc tiéu 2: Puoc thuc hién theo phuong phap nghién ctru dich té hoc
mo ta qua phan tich miu tai phong xét nghiém dé phan tich va dwa ra mot s6
dic diém sinh hoc cta céc chung E. coli sinh ESBL d4 phan 1ap dugc.

2.2.2. Phwong phdp chon mdu va tinh cé médu

2.2.2.1. Phwong phdp chon mau
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a. Phuong phap chon dia diém nghién ctru

Tinh Thai Binh ¢6 7 huyén (2 huyén ven bién, 5 huyén noi déng) va 1
thanh phd. Trong nghién ctru nay, ching tdi tién hanh bbc thim ngiu nhién
cac huyén noi déng va chon dugc huyén Vi Thu dé thyc hién nghién ctru.

Tiéu chuan chon x4 nghién ctru: Xa nghién ctru dugc lya chon dua trén
nhirng dac diém co ban vé kinh té, van hoa, xa hoi, moi trudong va stc khoe
dic trung cia cac xa thudc ving nong thon Thai Binh véi nhing tiéu chuan
cu thé nhu sau:

- Cach xa thanh pho trén 5 km

- Phat trién ca nghé chan nudi va trong trot

- C6 lang nghé truyén thong

- Tram y té xa dat chuan qudc gia

- X4 vira ¢6 ca quay thudc y té vira c6 quay thude tha y

- Dan sb tur 5 -10 triéu; ty 1€ ho ngheo < 5%.

Sau do6 1ap danh sach cac xa ¢ huyén Vi Thu co6 du ti€u chuén trén, bc
tham chon duoc xa Nguyén X4, huyén Vi Thu dé thuc hién nghién ctu.

Tai x3 Nguyén Xa, 1ap danh sach cac thon trong x4 roi tién hanh bc
tham ngéu nhién dé chon duoc mot thon 13 thon Kién Xa.

Lap danh sach cic ho gia dinh trong thon Kién X4 rdi tién hanh boc
tham ngau nhién dé chon 60 ho gia dinh trong thon vao tham gia nghién ctru.

b. Phuong phap chon mau

D3 ap dung phuong phap chon miu toan b tai ho gia dinh, tién hanh
ldy mAu tat ca nhitng nguoi dang sdng trong ho gia dinh do.
+ Tiéu chuan loai trur
Nhitng nguoi hién tai dang phai diéu tri cdc bénh cap tinh.
Nhitng ngudi co tién sir dung khang sinh trong vong 3 thang trude khi

lay mau.
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2.2.2.2. Phwong phdp tinh ¢& mdu
C& mau xac dinh ty 1& nhidém E. coli trong cong dong duoc ap dung

theo cong thirc:

- n: C& mau nghién ciru.

- 0/2: Do tin cdy co ¥ nghia thong ké, trong nghién ciru ndy liy ¢ ngudng

a = 0,05; Z;.42 = 1,96.

- p: Uéc tinh ty 1& nguoi khoé manh nhiém E. coli sinh ESBL qua mot cudc
diéu tra truéc d6 (trong nghién ctru nay 14y p = 65% 1a ty 18 c6 dugc qua
nghién ctru 2013 tai Thai Binh [5]

- &2 Hé s6 sai s6 mong doi cuia p, trong nghién ciru nay chung toi chon € = 0,15.

- k: He s thiét ké khi chon miu chum, véi k =2.

Vi cac dit liéu trén, ¢& mau duoc tinh toan 1a 184 mau.

Nhim dam bao ¢& mau nghién ctru ching toi 14p danh sach ddi tuong
thém 20% so véi ¢& mau. Trén thuc té ching t6i thu thap duoc 212 mau phan
cua 212 nguoi thudce 59 ho gia dinh.

2.3. Céc bién sb va chi sé nghién ciru

- bac diém cua d6i twong nghién ctu: Tudi, gisi, ho gia dinh, trinh d6 hoc
van, nghé nghiép.

- Ty I E. coli sinh ESBL & nguoi khoe manh trong cong dong theo tudi, gidi,
ho gia dinh, trinh d hoc van, nghé nghiép.

- Pic diém khang khang sinh cua E. coli sinh ESBL: ty Ié khang, sé luong
khang sinh bi khang, ty 1é khang da thudc.

- Pic diém cac gen ma hoa sinh ESBL & céc chung E. coli sinh ESBL: Ty I¢
cac gen ma hoa sinh CTX-M, TEM, SHV; kiéu gen; sb lugng gen.
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- bac diém nhom phét sinh loai ¢ cac chung E. coli sinh ESBL: Ty 1& xuét
hién cac nhom phat sinh loai (A, B1, B2, D).
- Pic diém cac gen doc luc trong cac chung E. coli sinh ESBL: Ty 18 cac loai
gen doc lyuc, s6 luong gen doc luc.
- Mdi lién hé kiéu gen giira cac chung E. coli sinh ESBL: M do twong dong
DNA gitra cac chung.
- Pic diém plasmid cua cac chang E. coli sinh ESBL: sb luong, ty 1¢ cac loai
plasmid, dic diém cac plasmid mang gen ma hda ESBL, kha ning lan truyén
cac plasmid mang gen mé hoa ESBL.
2.4. Vat liéu nghién ciru
*Dung cu ldy mdu phan
Bo6 dung cu ldy mau phan swab kit cua hang Eiken Chemical, Nhat Ban
gom 1 que lay mau va 1 éng chtra dung dich van chuyén mau Cary-Blair.
* Vit ligu cho nuéi cdy, phan lip E. coli tir mdu phan
- Héa chat, sinh phcfm:
+ Thach MacConkey (Nissui, Nhat Ban)
+ Khang sinh Cefotaxime (Tokyo Chemical Industry, Nhat Ban)
- May moc, dung cu
Que cdy nhura, hop 10ng nhwra vo tring duong kinh 90 mm, tu 4m
“Vt liéu cho dinh danh vi khudn E. coli
- Hba chat, sinh phdm:
+ Moi truong Triple sugar/ iron agar (TSI), (OXOID, Anh).
+ Moi truong MIL-Lysine-Indole-Motility (LIM), (BD and BD, My)
+ Moi truong cellobiose - lactose- indole - B- d-glucuronidase agar (CLIG)
(Kyokuto, Nhat Ban)
- May moc, dung cu

Que ciy nhua, 6ng thuy tinh, td 4m
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* Vit ligu cho xdc dinh kiéu hinh ESBL va dic diém khdng khdng sinh ciia
cdc chung E. coli

- Héa chat, sinh pham:

+ Moi truong Muller Hinton (OXOID, Anh)

+ Cac loai khoanh gidy khang sinh (OXOID, Anh) dé xac dinh kiéu hinh
ESBL: cefotaxime (CTX), cefotaxim/acid clavulanic (CTX-C), ceftazidime
(CA2Z), ceftazidime/acid clavulanic (CAZ-C)

+ Céc loai khoanh gidy khang sinh (OXOID, Anh) dé xac dinh dic diém khang
khang sinh: Ampicillin  (AMP), Fosfomycin (FOF), Cefoxitin (FOX),
Ceftazidime (CAZ), Meropenem (MEM), Gentamicin (GEN), Kanamycin
(KAN), Streptomycin (STR), Tetracyline (TET), Ciprofloxacin (CIP),
Chloramphenicol (CHL), Nalidixic acid (NAL), Sulfamethoxazole-
trimethoprim (SXT).

+ NaCl 0,9%, McFarland 0,5

+ Chuing chuan qudc té Escherichia coli ATCC 25922

- May moc, dung cu:

+ Que cay, tim bong, dén con

+ Dung cu dat khoanh gidy khang sinh: Pince kep khong c6 méu, may dap
khoanh gidy ctia hang Becton Dickison - Prc.

+ Hop 16ng nhya vo tring dudng kinh 90mm, 150 mm, thudc do vong tic ché

+ Tu an toan sinh hoc cép 2, ti 4m

* Vit ligu cho cdc phdn irng PCR, Realtime PCR

- Héa chat, sinh pham:

+ Trinh tu cic cip mdi dic hiéu cho cac gen dung cho phan tmg PCR dugc
tham khao tir cic nghién ctru di cong bd va duoc tong hop boi Invitrogen
(Singapore).

+ B0 kit cho Multiplex PCR (Qiagen, Drrc).



44

+ B kit gPCR-Sybgreen (Qiagen) cho Realtime PCR.

+ Céc chung duong cho cac phan tmg PCR duogc téng hop tir cac ching

E. coli phan 1ap tir cac mau thuc pham va bénh phdm mang cac gen tuong Ung

v6i cac gen can tim cho phan tng PCR. Céc ching duong nay duoc tong hop

Vva cung cap boi Vién Y té cong cong phu Osaka, Nhat Ban.
+ Thach agarose (Sigma, M¥y) dung trong dién di gen

+ TBE buffer10 X (Sigma, M¥)

+ GelRed Nucleic Acid Gel Stain, 10,000X (Biotium)

+ Thang DNA chuan 100 bp (Invitrogen)

- Mday moc, dung cu:

+ Ong PCR (Eppendorf)

+ May ly tam lanh (Clinispin, Ptic), may spindown (Eppendorf, Durc)
+ May diéu nhiét tu dong (Eppendorf, Durc)

+ B0 dién di ngang (Fisher scientific, My)

+ May chuyp anh gel (Biorad, My)

+ May Realtime PCR Light Cycler 480 (Roche, My)

* Vit liéu cho ky thudt PFGE

- Héa chat, sinh phdm:

+ Enzyme Xbal (Sigma), proteinase K (Promega), Tripticase Soy Agar

(Sigma), N-lauroyal sarcosine (Sigma), Agarose (Sigma), Seakem Gold
Agarose (Lonza), TBE Buffer (Sigma), BSA(Sigma), GelRed Nucleic Acid

Gel Stain (Biotium), Tris-HCI ( Sigma), EDTA (Sigma).
+ Chung chuan Braenderup H9812

- May moc, dung cu:

+ Plug Mold (Biorad)

+ Dan may PFGE (CHEF - DRR Il (Bio- rad)

* Vit ligu cho ky thudt Southern Blot
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- Héa chat, sinh phcfm.'

+ Céc sinh pham, héa chat, dung trong k¥ thuat PFGE

+ Enzym S1 (Cua hang Sigma)

+ Bo sinh pham ECL Direct Nucleic Acid Labeling and Detection SysTEMs
(Amersham)

+ San pham khuéch dai cac gen bla TEM, blaCTX-M-1 va blaCTX-M-9
+ Chung chuan Braenderup H9812

+ HCI, NaCl, NaOH

- May moc, dung cu

+ May moéc dung cu cho phan timg PFGE

+ M4y chuyén DNA 1én mang lai (Prehybridization)

+ May Hybridization (UPV HL-2000 HybriLinker)

* Vit ligu cho ky thudt tiép hop

- Héba chat, sinh phcfm

+ Chung E. coli J53AzR

+ Moi truong: Chrom Agar ECC (CHROMagar, Phap), MacConkey (Nissuli,
Nhat Ban).

+ Sodium azide (NaNs), cefotaxime

+ Céc sinh pham cho phan tmg PCR xéc dinh gen mé hoa sinh ESBL

- May moc, dung cu

+ May do d6 duc, may moc va dung cu cho phan tmg PCR.

2.5. Cac ky thuat ap dung trong nghién ciru

Doi ngil can bo hop tac trong nhom nghién ctiru da duoc dao tao day du
cing voi sy tham gia cua cac chuyén gia Nhat Ban dén tir Vién Y té cong
cong phu Osaka.

Cac k¥ thuat ap dung trong nghién ctru duogc thuc hién tai cac phong thi

nghiém chuan muc, cu thé dugc tom tat trong bang 2.1.
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Bdng 2.1. Tén cac ky thudt thwc hién trong nghién ciru

STT K¥ thuat ap dung trong nghién ctru Noi thuc hién
1 | K§ thuat lay mau phan X& Nguyén Xa
2 Phan 1ap va dinh danh tryc khuan E. coli tr mau phan

dua vao tinh chét sinh vat hoa hoc
3 | Xac dinh cac ching E. coli mang kiéu hinh ESBL bang
phuong phap khoanh gidy két hop
4 Xac dinh dic diém khang khang sinh cua E. coli ESBL
bang k¥ thuat khoanh gidy khuéch tan Trung tdm Dich
5 | X4c dinh cac gen ma hda sinh ESBL cua cac chung | . kHKTY
E. coli sinh ESBL bang k¥ thuat PCR da moi Duoe, Dai hoe
6 Xac dinh gen mcr-1 khang colistin cua cac chung E. '
coli sinh ESBL bing k¥ thuit realtime PCR Y Duoe Thii
7 | Xac dinh dac diém phan nhom phat sinh loai cua E. coli Binh
sinh ESBL bang k¥ thuat PCR da moi
8 Xac dinh gen doc luc cua E. coli sinh ESBL béng ky
thuat PCR da moi
9 Xac dinh cac loai plasmid mang gen ma hoa gen sinh
ESBL bang k¥ thuat PCR da moi
10 | Phan tich méi lién hé kiéu gen gitra cac ching E. coli | Vién Vé sinh
sinh ESBL bang k¥ thuat PFGE Dich 3 TU
11 | Xac dinh vi tri cac gen ma hoa sinh ESBL bang k¥ | Vién Y té cong
thudt Southern Blot cong phu
Osaka, Nhat
Ban
12 | Panh gia kha ning lan truyén cac gen ma hoéa sinh | Vién Vé sinh
ESBL cua cac ching E. coli sinh ESBL bang hinh thirc | pjch t& TU

tiép hop

Truong Dai hoc
Y Duoc Thai
Binh
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Bdc tham ngdu nhién: huyén Vii Thu => xa Nguyén Xa

\ 4

Boc tham ngiu nhién: thén Kién X4 =>60 ho gia dinh

\ 4

Lap danh sach cac dbi tuong tham gia 1dy mau

!

Thu thap mau phan ngudi khée manh tai cac ho gia dinh

\ 4

Nudi ciy, phan lap trén MacConkey ¢ CTX 1 pg/ml

|

Dinh danh: Dua vao tinh chét sinh vat héa hoc trén
3 moi truong TSI, LIM, CLIG

Xac dinh kiéu hinh ESBL bang phuong phap
khoanh giay két hop

Xéc dinh dic diém khang khang sinh
bang phuong phap khoanh giay khuéch tan

PCR da moi: Xéc dinh gen ma hoa ESBL, phan nhom phét
sinh loai, gen ddc luc, loai plasmid

v

Tiép hop: kha nang lan Southern blot: Vi tri PFGE: Mtrc d6
truyén gen ma héa ESBL gen ma hda ESBL tuong dong DNA

Hinh 2.2. So' d6 tém tit phwong phdp thu thdp thong tin nghién ciru
2.5.1. Ky thudt ldy mdu phan
Déi twong nghién ctru duge huéng dan day du ki thuat ldy mau phan

theo hudng dan ctia Bo Y té [3], sir dung bd dung cu 1ay mau phan (swab kit,
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Eiken Chemical, Japan) véi quy trinh cu thé nhu sau:

Budc 1: Ngdi quay mit nguoc lai voi vi tri thuong ngdi khi di vé sinh

Budc 2: Dung gidy vé sinh 16t toan bo phan long trong ciia bé xi

Budce 3: b1 dai tién

Budc 4: Xé thi, ghi tén minh 1én éng 1y mau.

Budc 5: Dung que 14y miu quét nhe 1én bai phan theo cac chiéu khac
nhau. Ldy mot luong phan vira du (khoang 1g)

Budc 6: Mo nip 6ng chira dung dich van chuyén miu Cary-Blair dua
que lay mau vao trong 6ng ldy mau, vin chat nap va cho vao 1 tui riéng.

Tat ca cac mau sau khi thu nhan duge danh ma sd, dam bao cho qué
trinh truy xuat két qua véi 1y lich mau. Mau dugc bao quan lanh trong sudt
qua trinh van chuyén vé phong thi nghiém truong DPai hoc Y Duogc Thai Binh
va tién hanh nudi cy ngay trong ngay.

2.5.2. Ky thudt nuéi cdy, phan ldp E. coli tir mdu phdn
a. Nguyén ly

Str dung thach MacConkey c6 bd sung cefotaxime 1 pg/ml dé sang loc

cac vi khuan duong rudt co kha nang sinh ESBL [126].

b. Cac budc tién hanh

Mau phan duoc cay truc tiép trén méi truong thach MacConkey ¢ bo
sung cefotaxime (CTX) voi nong do 1 pg/ml theo phuong phap ciy phan
vung (nhu hinh v&). U ¢ 37 °C + 1°C / 24 + 3h.

0
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Hinh 2.3. Cdch cdy méu phén trén méi truong MacConkey
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¢. Nhan dinh két qua

Néu cac dia c6 khuan lac moc chung té trong miu phan c6 vi khuan
duong rudt khang cefotaxime. V&i mdi mau phan, chon 1 khuan lac dang
E. coli (khudn lac ¢c6 mau dé hodc hong) dimg riéng & dé dinh danh x4c dinh
E. coli. Nhitng dia khong c6 khuan lac moc két luan am tinh.

2.5.3. Ky thudr dinh danh vi khudn E. coli
a. Ngquyén ly:

Dua vao mét s6 dic diém sinh vat, héa hoc dién hinh cua E. coli nhu:
Lén men glucose (+), khong sinh H,S, sinh Indol (+), I&én men cellobiose (-),
thity phan p-glucuronidase (+) dé dinh danh E. coli sir dung 3 6ng méi truong
TSI, LIM va CLIG dua theo huéng dan cta hiép hdi vi sinh My [70].

b. Céc budc tién hanh

Dung que cdy cham vao phan phong nhat ctia bé mat khuan lac di chon
r0i cdy lan lugt vao 3 moi truong theo thir tu: TSI, LIM va CLIG nhu sau:
- Trén moi truong thach nghiéng TSI va CLIG: Cam dau que cdy vao chinh
giita va sau xubng day dng chira moi trudng, sau d6 rat que ciy 1én va cy 1én
bé mit nghiéng ctia mat thach theo dudng dich dic (nhu hinh 2.3 a, b). U ¢
37°C trong 18h - 24h.

a. b. C.
T O
\ \
\v/ Y
Hinh 2.4. Céch cdy khudn lac trén TSI, CLIG: phan ditng (3), phdn nghiéng (b);
trén LIM (c)

- Trén mdi truong thach ding (LIM): Cim dau que cy vao chinh giita, sau
xubng khoang mit thach, cach day éng khoang 5 -10 mm (nhu hinh 2.3c). U
& 37°C trong 18h - 24h.
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¢. Nhan dinh két qua

Xéc dinh vi khuan E. coli dua vao bang tiéu chuan chan doan E. coli

theo hudng dan ciia hdi vi sinh My nhur sau:

Bing 2.2. Tiéu chudn chin dodn E. coli [70]

MBoi trudng Tinh chat E. coli
Lén men glucose Co
TSI Lén men lactose/sucrose Co
Sinh gas Co
Sinh H,S Khéng
Kha nang decarboxylation Lysine 11- 89%
LIM Sinh Indol 90-100%
Di dong 11- 89%
Lén men lactose Co
CLIG Lén men cellobiose Khong
Thuy phan - glucuronidase (UV) 90-100%

Viéc chan doan E. coli chil yéu dua vao cac tinh chat: Lén men glucose
(+), san xudt H2S (-), sinh Indol (+), 1&n men cellobiose (-), thily phan
B-glucuronidase (+). Trong trudng hop cac tinh chit sinh vat héa hoc khéng
dién hinh trén 3 moi truong trén, thi cac ching nghi ngd E. coli s& duge dinh
danh bo kit API 20E (Biomerieux, USA) theo huéng dan ctia nha san xuét.
2.5.4. Ky thudt Xdc dinh kiéu hinh ESBL csa cac chaing E. coli
a. Nguyén ly

Xac dinh kiéu hinh ESBL cua cac chung E. coli bang phuwong phap
khoanh giéy két hop. Thur nghiém xé&c nhan dugc thuc hién trén nguyén tac tim
tic dung hiép luc gitra dia ceftazidime 30ug (CAZ) va ceftazidime/acid
clavulanic 30/10 pg (CAZ-C) hoic (CTX-C). Su két hop véi chat tc ché ESBL
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nhu acid clavulanic s& 1am tang hoat tinh ctia cephalosporin thé hién bang su
gidn rong cua ving khang khuan. Khi dudng kinh vong khang khuan cia dia
cephalosporin/acid clavulanic > 5mm so v&i dudng kinh vong khang khuan cua
dia cephalosporin thi chung d6 dugc xac dinh 13 mang kiéu hinh ESBL [43].

b. Céch tién hanh

- Lay céac khuan lac cta cac chung E. coli da dugc phan lap, thuan khiét trén
moi trudng TSA hoa véi dung dich NaCl 0,9%, so sanh d6 duc cta huyén
dich v6i do duc cta chuan McFarland 0,5 dé c6 huyén dich vi khuan ban dau
twong tmg 10® CFU/mI.

- Dan huyén dich vi khuan 1én bé mit thach Muller Hinton (MH) bang tim
bong vo tring, dé kho ty nhién.

- Pit khoanh gidy khang sinh: Piat 4 khoanh gidy khang sinh (CTX, CTX-C,
CAZ va CAZ-C trén mot dia thach MH bang mdy dap khoanh gidy sao cho
khoang cach giita cac khoanh gidy cach nhau 2 cm va cach mép dia 2 cm.

- Nubi cay: 37°C trong 18-24 gio.

-Tat ca cac budc trén thuc hién song song v&i ching chuan qubc té
Escherichia coli ATCC 25922 dé kiém tra chat luong cta qui trinh.

c. Nhan dinh két qud

Po va ghi lai kich thudc vong vo khuan cta ching chuan. So sanh két
qua cua ching chuan véi chuan gidi han doi voi chung qudc té E. coli ATCC
25922. Néu két qua nam trong chuan gi¢i han nghia 12 qui trinh thuc hién
dung, tiép tuc doc két qua vong vo khuan ctia chung thir nghiém, tinh hiéu 6
giita duong kinh vong vo khuan ciia CTX-C va CTX; CAZ-C va CAZ. Két
luan ching E. coli mang kiéu hinh ESBL néu it nhat mét hi¢u s trén >5 mm.

Néu két qua khong nam trong chuan gi6i han, qui trinh thyc hién chua

dung hodc hoa chit sinh phdm hong, can phai tién hanh lai thir nghiém.
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2.5.5. Ky thudt Xdc dinh déc diém khang khang sinh cia E. coli sinh ESBL
a. Nquyén ly

Str dung phuong phap khoanh gidy khuéch tan. Cac khoanh gidy c6 tim
khang sinh duoc dit 1én dia thach Muller Hilton, khang sinh s& khuéch tan tir
khoanh gidy ra méi truong thach xung quanh. Néu vi khuan nhay cam véi
khang sinh d6 thi n6 s& khong moc xung quanh khoanh gidy. Po duong kinh
vong vO khuan va doc mirc d6 khang khang sinh theo cac muc: nhay cam (S);
khang (R); trung gian (I) dwa vao hudéng dan cua CLSI (M100-S25) [43]. Thu
nghiém duoc tién hanh véi 13 loai khang sinh theo hudng dan ctia CLSI [43].
b. Céch tién hanh:

Pugc thuc hién theo huéng dan cia CLSI (M02-A11) [42] nhu sau:
- Chuan bi huyén dich cua cac ching vi khuan E. coli sinh ESBL trong NaCl

0,9 % tuong ung voi dé duc chuan 0,5 McFarland.

- Trai déu huyén dich 1én dia thach MH bang tim bong vo tring, dé & nhiét do
phong trong 15 phat

- Pit khoanh gidy khang sinh bang may dit khoanh gidy khang sinh

- Pé cac dia thach ¢ nhiét d6 phong trong 15 phut cho khang sinh tir cac
khoanh gidy khuéch tan trén mat thach. U 4m ¢ 37°C trong vong 18-24 gio.

- Tat ca cac budc trén thuc hién song song v&i chung chuan Qudc té
Escherichia coli ATCC 25922 dé kiém tra chat luong cta qui trinh.

c. Nhan dinh két qua

Po va ghi lai kich thudc vong vo khuan ciia ching chuan. So sanh két
qua cua ching chuan véi chudn gidi han ddi voi chung quéc té E. coli ATCC
25922. Néu két qua nam trong chuan gidi han nghia 1 qui trinh thyc hién ding,
tiép tuc doc két qua vong vo khuan cia ching thir nghiém. Néu két qua khong
nam trong chudn gi6i han, qui trinh thyc hién chua ding hodc hoa chét sinh

pham hong, can phai tién hanh lai thir nghiém.
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So sanh kich thuéc vong vo khuin cua chung thtr nghiém voi tiéu

chuan doc két qua duong kinh vung c ché d6i voi vi khuan thudc ho

Enterobacteriaceae ciia mot sb loai khang sinh thir nghiém theo tiéu chuan
ctia CLSI (M100-S25) [43], cu thé tiéu chuan nay dugc thé hién & bang 2.3

Bing 2.3. Puwong kinh ving irc ché doi véi vi khudn thudc ho Enterobacteriaceae

ctia mét so loai khdng sinh [43]

Tén khang sinh

Puong kinh vong v6 khuan (mm)

Nhay cam (S) | Trung gian () | Khang (R)
Ampicillin (AMP) 217 14-16 <13
Ceftazidime (CAZ) >21 18-20 <17
Cefoxitin (FOX) > 18 15-17 <14
Meropenem (MEM) >23 20-22 <19
Streptomycin (STR) 2 15 12-14 <11
Kanamycin (KAN) 18 14-17 <13
Gentamicin (GEN) > 15 13-14 <12
Ciprofloxacin (CIP) >21 16-20 <15
Nalidixic acid (NAL) 219 14-18 <13
CIPTetracyline (TET) =z 15 12-14 <11
Chloramphenicol (CHL) 2 18 13-17 <12
Sulfamethoxazole- 2 16 11-15 <10
trimethoprim (SXT)
> 16 13-15 <12

Fosfomycin (FOF)

Sau d6 ghi lai két qua cua timg loai khang sinh dugc thir nghiém véi

cac murc do: nhay cam (S), trung gian (1) va khang (R).
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2.5.6. Ky thudt xdc dinh gen ma héa sinh ESBL cua E. coli sinh ESBL
a. Nguyén ly

Str dung ky thuat PCR da mdi dé phat hién su luu hanh cac gen ma hoa
sinh ESBL thugc nhém blaCTX-M (gom blaCTX-M-1, blaCTX-M-2,
blaCTX-M-8/25, blaCTX-M- 9); nhém blaTEM va blaSHV dua trén cac cap
mdi duoc thiét ké dic hiéu cho cac ving gen dya theo nghién ciu cua Lé

Quéc Phong [102] véi trinh ty nhu sau:

Bdng 2.4. Trinh tw méi cho phdn itng PCR xdc dinh cac gen ma hoa sinh ESBL

Gen Tén moi Trinh tu (5°- 3°)

blaTEM TEM-410F GGTCGCCGCATACACTATTCTC
(372bp) TEM-781R TTTATCCGCCTCCATCCAGTC
blaSHV SHV-287F CCAGCAGGATCTGGTGGACTAC
(231bp) SHV-517R CCGGGAAGCGCCTCAT
blaCTX-M-1 ctxml-115F GAATTAGAGCGGCAGTCGGG
(588bp) ctxm1-702R CACAACCCAGGAAGCAGGC
blaCTX-M-2 ctxm2-39F GATGGCGACGCTACCCC
(107bp) ctxm2-145R CAAGCCGACCTCCCGAAC
blaCTX-M-9 ctxm9-16F GTGCAACGGATGATGTTCGC
(475bp) ctxm9-490R GAAACGTCTCATCGCCGATC
blaCTX-M-8/25 | ctxm8g25g-533F | GCGACCCGCGCGATAC

(186bp) ctxm8g25¢g-718R | TGCCGGTTTTATCCCCG

b. C4ch tién hanh
- Tach chiét DNA: DNA cua vi khuan duoc tach chiét bang phuwong phap

nhiét: Ldy mot s6 khuan lac E. coli thuan khiét tir méi truong MH cho vao
100 pl TE, dun s6i cach thuy ¢ 95°C/ 10 phut, ly tdm 13000 vong/pht trong 5
phut, dich noi thu dugc dung dé 1am DNA khudn mau cho phan ting PCR.
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- Thuc hién phéan ting PCR:

Thanh phan tham gia phan tmg PCR bao gém: Hon hop cho PCR da
mdi (2X) (7,5 pl), dung dich Q (1,5 pl), thudéc nhuém CoralLoad (1,5 ul), hdn
hop moéi (0,6 ul), nudce khir ion (3,4 pl), DNA (0,5 pl). Tong thé tich cho phan
ung la 15 pl.

Chu trinh nhiét: 95°C trong 5 phat’; 25 chu ky (95°C trong 30 gidy,
60°C trong 90 gidy, 72°C trong 90 gidy ); 68°C trong 10 pht.

San phém PCR duoc di¢n di trén thach agarose 2% trong dém TBE 0,5 X
& 120 V trong 60 phut, doc két qua bang may chup gel Gel-Doc (Biorad).
- Tét ca cac budc duoc thyuc hién dong thoi véi chimg 4m va chimg duong

c. Nhan dinh két qua

Xac dinh sy xuat hién cac gen cta cac mau thtr bang viéc so sanh céc
bang ctia mau thir véi cac bing ciia mau chimg dwong va thang chuan.
2.5.7. Ky thudt xdc dinh gen mcr-1 khang colistin cia E. coli sinh ESBL
a. Nguyén ly

St dung ky thuat realtime PCR dé xac dinh su xuét hién gen mcr-1
khang colistin cta cac chung E. coli sinh ESBL dya trén cip moi duoc thiét

ké dic hiéu dya theo nghién ctru ctia Bontron [31] véi trinh tu cu thé nhu sau:

Bing 2.5. Trinh tw méi cho phén irng Realtime xdc dinh gen mcr-1

Gen Tén moi Trinh tu (5°- 37)

mcr-1(120bp) mcr-1-gF1 ACACTTATGGCACGGTCTATG

mcr-1-qgR1 GCACACCCAAACCAATGATAC

16S rRNA (350bp) | universal 27F | AGAGTTTGATCCTGGCTCAG

(chirng noi) universal 338R | GCTGCCTCCCGTAGGAGT

b. Cach tién hanh

Thanh phan tham gia phan ung Realtime PCR bao gom: 2X gPCR-
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Sybgreen Mix (7,5 pl), mdi cho mer-1(0,6 pl), mdi cho chimg noi (0,6 pl),
nuéc khir ion (5,3 pl), DNA (1 pl). Tong thé tich cho phan tng 13 15 pl.

Chu trinh nhiét: 95°C trong 2 phit’; 25 chu ky (95°C trong 5 gidy, 60°C
trong 25 gidy, 72°C trong 5 gidy ); tiép d6 chu trinh melting (95°C: 5 gidy,
60°C: 10 phat, 95°C).

c. Nhan dinh két qua

Két qua cua phan tng duoc nhan biét bang dudng biéu dién tin hiéu

huynh quang. Néu miu chimg duong c6 dudng biéu dién tin hiéu huynh
quang rd rang véi 2 dinh tai nhiét do 83°C (dinh ctiia gen mcr-1) va nhiét do
88°C (dinh cua chimg noi kiém), mau chimg 4m khong xuat hién dinh nao thi
két qua phan (g dat yéu cau. Tiép tuc danh gia két qua cac mau thir dua vao
duong biéu dién huynh quang. Néu mau c6 duong bicu dién huynh quang véi
2 dinh twong ty nhu chimg duong thi két luan 1a mau duong tinh véi mer-1,
néu dudng biéu dién tin hiéu huynh quang chi xuat hién tai 1 dinh (¢ nhiét do
88°C) thi két luan mau 4m tinh voi mer-1. Néu mau thir khong xuat hién dinh
nao, nghi ngd ¢ chat trc ché, dé nghi 14y lai mau dé thyc hién xét nghiém.
2.5.8. Ky thugt xdc dinh ddc diém phan nhom phat sinh loai cia cac ching
E. coli sinh ESBL

a. Nguyén ly

St dung k¥ thuat PCR da moi dya trén 3 gen chi thi d6 chuA, yjaA va
TSpE4C2 dé xac dinh dic diém 4 nhém phéat sinh loai chinh cta vi khuan
E. coli 13 A, B1, B2 va D voi trinh tu mdi dic hiéu cho cac gen duoc thiét ké
theo nghién ctru ctia Clemont nam 2000 [41], véi trinh tu mdi cu thé dugc thé

hi¢n trong bang 2.6.



57

Bdng 2.6. Trinh tw moi cho phdin itng PCR da méi xdc dinh nhém phat sinh lodi

Gen Tén mdi Trinh ty (5°- 37)

ChuA ChuA.1 GACGAACCAACGGTCAGGAT
(279 bp) ChuA.2 TGCCGCCAGTACCAAAGACA
YjaA YjaA.1 TGAAGTGTCAGGAGACGCTG
(211bp) YjaA.2 ATGGAGAATGCGTTCCTCAAC
TspE4C2 TspE4C2.1 | GAGTAATGTCGGGGCATTCA
(152 bp) TspE4C2.2 | CGCGCCAACAAAGTATTACG

b. Céch tién hanh

Thanh phan phan tng PCR: Hon hop cho PCR da mdi (2X) (7,5 ),
dung dich Q (1,5 pl), thudc nhudém CoralLoad (1,5 pl), hén hop méi (0,3 pl),
nuéc khir ion (3,7 pl), DNA (0,5 pl). Tong thé tich cho phan tmg 1a 15 pl.

Chu trinh nhiét: 95°C trong 5 phat’; 25 chu ky (95°C trong 30 gidy,
57°C trong 90 gidy, 72°C trong 30 gidy ); 68°C trong 10 phiit.

San phém PCR dugc dién di trén thach agarose 2% trong dém TBE
0,5X & 120 V trong 60 phut, doc két qua bang may chup gel Gel-Doc.

c. Nhan dinh két qua

Péanh gia sy cO mat cia cac gen chuA, YjaA va TspE4C2 trong cac mau
thtr dya vao so sanh véi cac bing trong mau chimg duwong va thang DNA
chuan. Xép loai phan nhom phat sinh loai dya vao su xuat hién caa cac gen
ChuA, YjaA va TspE4C2 theo bang sau:

Bing 2.7. Phdn nhém phat sinh loai dwa vao cdc gen chuA, yjaA, va TspE4C2

hom Phé&n nhom phat sinh loai cua E. coli dya vao cac gen
Gen A Bl B2 D
ChuA ) ) (+) (+)
YjaA (+) (+) hogc (-) (+) ()
TspE4C2 () (+) (+) hoac (-) | (+) hoac (-)
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2.5.9. Ky thudt Xdc dinh gen dgc luc cia vi khudn E. coli sinh ESBL

a. Nguyén 1y: Sir dung 2 phan ing PCR da mdi va 1 phan tmg PCR d¢ phat hién
11 gen doc lyc dai dién cho 6 nhom E. coli gy tiéu chay, bao gdm: Stx1 va stx2
(nhém EHEC), It, stlas/stib (nhom ETEC), eaeA, bfpA (nhom EPEC), daaD
(nhém DAEC), ipaH (nhém EIEC), aggR, astA (nhém EAEC) véi trinh tu mdi
dac hiéu cho cac gen dugc thiét ké dua theo nghién ctru cia Guion va
Hynenoya [53, 60], ¢6 trinh tu cu thé nhu sau

Bang 2.8. Trinh tw moi cho phan irng PCR xdc dinh cac gen djc luc

Gen Tén moi Trinh tu (5- 3°)

eaeA eaeA-F ATGCTTAGTGCTGGTTTAGG

(248 bp) eaeA-R GCCTTCATCATTTCGCTTTC

aggR agg-F CGAAAAAGAGATTATAAAAATTAAC

(100 bp) agg-R GCTTCCTTCTTTTGTGTAT

daaD daaD-F TGAACGGGAGTATAAGGAAGATG

(444 bp) daaD-R GTCCGCCATCACATCAAAA

ipaH ipaH-F GTTCCTTGACCGCCTTTCCGATACCGTC

(619 bp) ipaH-R GCCGGTCAGCCACCCTCTGAGAGTAC
stla-F TTTCCCCTCTTTTAGTCAGTCAA

259-138bp) stlb-F TGCTAAACCAGTAGAGTCTTCAAAA
st-R GCAGGATTACAACACAATTCACAGCAG

bfpA bfpA-F AATGGTGCTTGCTTGCGCTTGCTGC

(324 bp) bfpA-R GCCGCTTTATCCAACCTGGTA

stx1 stx1-F CTGGATTTAATGTCGCATAGTG

(150 bp) stx1-R AGAACGCCCACTGAGATCATC

stx2 stx2-F GGCACTGTCTGAAACTGCTCC

(255 bp) stx2-R TCGCCAGTTATCTGACATTCTG

It It-F TCTCTATGTGCATACGGAGC

(322 bp) It-R CCATACTGATTGCCGCAAT

AstA AstA-F CACAGTATATCCGAAGGC

(94 bp) Ast A-R CGAGTGACGGCTTTGTAG
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b. Céch tién hanh

Thue hién 3 phan ing PCR dé xac dinh cac gen doc luc
- Phan ung 1: Xac dinh cac gen eaeA, aggR, daaD, ipaH, St, bfpA
- Phan tng 2: Xac dinh cac gen stx1, stx2, 1t
- Phan ng 3: Xac dinh gen AstA
Thanh phan tham gia phan tmg PCR bao gdm: Hon hop cho PCR da
mdi (2X) (7,5 pl), thudc nhuém CoralLoad (1,5 pl), hdn hop mdi (0,6 pl),
nuée khir ion (4,9 pl), DNA (0,5 pl). Tong thé tich cho phan tng 1a 15 pl.
Chu trinh nhiét: 95°C trong 5 phat’; 35 chu ky (95°C trong 30 gidy,
57°C trong 90 gidy, 72°C trong 30 gidy ); 68°C trong 10 phut.
Pién di san pham PCR trén thach agarose 2% trong TBE 0,5 X ¢ 120 V
trong 60 phut. Poc két qua trén may chup gel Gel-Doc.
c. Nhan dinh két qua

Xac dinh sy c6 mat ctua cac gen doc luc béng viéc so vo1 cac bang cua
chtng duong va thang chuan DNA.
2.5.10. Phan tich méi lién h¢ kiéu gen bang ky thugt PFGE
a. Nquyén ly

K§ thuat PFGE dung dé so sanh mtc do tuong dong DNA giita cac
chung vi khuan. K¥ thuat ndy dua vao sy phan cit cac DNA cia vi khuan
bing enzyme giéi han cO rat it diém cit dé tao ra dugc cac manh DNA c6
kich thuéc 16n. Cac manh nay duogc tach bang ki thuat PFGE va dién di trén
thach agarose. Panh gia mdi lién hé kiéu gen giita cac chung dua vao so sanh
mtrc do dong nhat cia cac bang DNA thu dugc [105].

b. Cac budc tién hanh

Puoc tién hanh theo quy trinh chuan danh cho E. coli cua PulseNet
[105] bao gdm mdt s budc sau:
- Ngay 1: Cac ching vi khuan dugc nudi cdy trén moi truong TSA-SB

(Trypticase Soy Agar c6 5% mau cuu da khur fibrin) ¢ 37°C trong 14 -18 gio.
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- Ngay 2: Chuan bi huyén dich vi khuan trong dung dich dém (100mM Tris:
100mM EDTA, pH 8.0).

Xt 1y huyén dich vi khuan bang protein K, sau d6 tron voi SeaKem
Gold agarose 1% trong dém TE & dang tan va gilr ¢ 55 - 60°C. Ngay sau do
hdn dich duoc chia vao cac giéng PFGE di chuan bi sao cho khong tao bot.
Dé cac giéng ¢ nhiét do phong trong 10 -15 phit hoic dé 4°C trong 5 phit.

Ly giai té bao trong cac giéng: cac giéng gel ¢ chira xac vi khuan duogc
xtr 1y véi dung dich ly giai vi khuan (50 mM Tris: 50 mM EDTA, pH 8.0 +
1% Sarcosyl) va proteinase K, 1 lic cac tube chira hdn dich & 54-55°C trong
1,5-2 gid véi toe d6 lac 150-175 vong/phdit.

Rira cac giéng sau khi ly giai té bao: Hon dich cac té bao da bi ly giai
dugc rira it nhat 2 1an bang nudc cat (mdi lan rira ngdm va lac & 54 -55°C
trong 15 pht). Sau d6 dugc rira 4 1an bang dém TE.

Phan cat DNA bang enzyme gigi han: hdon dich chita DNA nay duoc

phan cat bang enzyme cit giéi han Xbal qua dém & 37°C.
- Ngay 3: Mau DNA sau khi duoc phan cit bang enzym gi6i han duoc dién di
trén agarose 1% (Seakem Gold) bang hé thong CHEF-DR 11 (Bio-Rad) ¢ hiéu
dién thé 6V/cm trong 19 gid & nhiét d6 140°C thoi gian mot xung tir 25 dén
60s va goc dién truong 1a 120 do. Nhuom gel trong dung dich ethidium
bromide va chup anh dé xac dinh s luong va kich thudc plasmid cua cac
chang vi khuan.

c. Nhan dinh két qua

Str dung phan mém Bionumeric 6.6 dé tao cay pha hé va xac dinh murc
d6 twong dong gen giita cac chung E. coli sinh ESBL duya trén tiéu chuan cta
Tenover (1995) [114] voi cac cap do vé muc do tuong dong gen cla cic
chung vi khudn nhu sau:

- Khong thé phan biét dugc (khong c6 su khac biét, Indistinguishable):
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thé hién sb vach trén gel nhu nhau va kich thude cac vach tuong tu nhau. Pay
c6 thé 1a cung 1chung gay bénh va 1a chung dai dién cho 6 dich. Nhitng ching
nay ciing c6 thé khong phan biét duoc bang cac phuong phap khac.

- Quan hé rat gan (closely related): nhirng chung c6 su khac biét rt nho
chi véi 1 yéu té di truyén phan tir nhu 1 diém dot bién, mat di hodc chén thém
vao 1 doan DNA. Khi phan tich PFGE, cac ching nay thé hién su sai khac &
2-3 vach. Nhimg chung nay c6 thé 1a nhitng chung tham gia gy nén 6 dich va
c6 ddc diém dich t& cta bénh twong ddi gidng nhau.

- C6 thé c6 quan hé (possibly related): gobm nhitng ching c¢6 2 diém
khac biét vé di truyén phan tir doc 1ap, thé hién c6 trén gel 1a ¢ 4-6 vach khac
nhau. Nhitng chiing nay co rat it dic diém vé dich t& véi nhau nhu xa vé ving
dia 1y, dic diém khi hau.

- Khong c6 quan hé: ¢6 it nhat 3 yéu t di truyén phan tir doc 1ap khac
nhau, thé hién c6 it nhat 7 vach khac nhau. Cac chung nay khong c6 quan hé
v6i nhau vé dic diém dich t& cua bénh ciing nhu kha ning gay bénh.

Céc ching vi khuin duge xép vao cac nhém khong thé phan biét, quan hé rat
gan va co thé c6 quan hé thuong c¢6 mirc d6 twong dong trén 80%.

2.5.11. Ky thudt xdc dinh céc logi plasmid cia cac chiing E. coli sinh ESBL
a. Nquyén ly

Dua vao 3 phan ung PCR da moi xac dinh sy xuét hién cia 20 loai
plasmid phé bién & E. coli trén cac chung E. coli sinh ESBL. Trinh tu mdi duoc
thiét ké dac hiéu cho cac replicon cia plasmid dwa theo nghién ciu cia
Carattoli va cong su (2005) [38] nhu bang 2.9. Viéc phan nhém céac plasmid
trong 3 phan tng multiplex PCR duogc thuc hién dua theo nghién ctru cua
Johnson nam 2007 [69].



62

Béng 2.9. Trinh tw Cdc ciip moi cho phén irng PCR xdc dinh cac plasmid

Gen Ténmoi | Trinh tu (5°- 37)

B/O B/O-F GCGGTCCGGAAAGCCAGAAAAC
(159bp) B/O-R TCTGCGTTCCGCCAAGTTCGA

FIC FIC-F GTGAACTGGCAGATGAGGAAGG
(260bp) FIC-R TTCTCCTCGTCGCCAAACTAGAT

A/IC AJIC-F GAGAACCAAAGACAAAGACCTGGA
(465bp) | A/IC-R ACGACAAACCTGAATTGCCTCCTT

P P-F CTATGGCCCTGCAAACGCGCCAGAAA
(534 bp) |P-R TCACGCGCCAGGGCGCAGCC

T T-F TTGGCCTGTTTGTGCCTAAACCAT
(750bp) | T-R CGTTGATTACACTTAGCTTTGGAC

W W-F CCTAAGAACAACAAAGCCCCCG
(242bp) | W-R GGTGCGCGGCATAGAACCGT

FIIA FIIA-F CTGTCGTAAGCTGATGGC

(270bp) FIIA-R CTCTGCCACAAACTTCAGC

FIA FIA-F CCATGCTGGTTCTAGAGAAGGTG
(462bp) FIA-R GTATATCCTTACTGGCTTCCGCAG

FIB FIB-F GGAGTTCTGACACACGATTTTCTG
(702 bp) | FIB-R CTCCCGTCGCTTCAGGGCATT

Y Y-F AATTCAAACAACACTGTGCAGCCTG
(765bp) | Y-R GCGAGAATGGACGATTACAAAACTTT
K/B K/B-F GCGGTCCGGAAAGCCAGAAAAC

(160 bp) | K/B-R TCTTTCACGAGCCCGCCAAA

11 11-F CGAAAGCCGGACGGCAGAA

(139bp) I11-R TCGTCGTTCCGCCAAGTTCGT

Frep Frep-F TGATCGTTTAAGGAATTTTG

(270bp) Frep -R GAAGATCAGTCACACCATCC

X X-F AACCTTAGAGGCTATTTAAGTTGCTGAT
(376 bp) | X-R TGAGAGTCAATTTTTATCTCATGTTTTAGC
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Bing 2.9 (tiép)
Gen Tén moi | Trinh tu (5°- 37)
HI1 HI1-F GGAGCGATGGATTACTTCAGTAC
(471bp) HI1-R TGCCGTTTCACCTCGTGAGTA
N N-F GTCTAACGAGCTTACCGAAG
(559bp) N-R GTTTCAACTCTGCCAAGTTC
HI2 HI2-F TTTCTCCTGAGTCACCTGTTAACAC
(644bp) HI2-R GGCTCACTACCGTTGTCATCCT
L/M L/M-F | GGATGAAAACTATCAGCATCTGAAG
(785bp) L/M-R | CTGCAGGGGCGATTCTTTAGG

b. Céch tién hanh phan img Multiplex PCR

- Phan uing 1: Xac dinh cac plasmid B/O, FIC, A/C,P, T

- Phan tmg 2: Xac dinh cac plasmid W, FIIA, FIA, FIB, Y, K/B

- Phan uimg 3: Xac dinh cac plasmid 11, Frep, X, HI1, N, HI2, L/M

Thanh phan tham gia phan tmg PCR bao gdm: Héon hop cho PCR da
moi (2X) (7,5 pl), thudc nhuém CoralLoad (1,5 pl), hdn hop mdi (0,6 pl),
nuée khir ion (4,9ul), DNA (0,5 pl). Tong thé tich cho phan tng 1a 15 pl.

Chu trinh nhiét: 95°C trong 5 pht; 35 chu ky (95°C trong 30 gidy,
60°C trong 90 gidy, 72°C trong 30 gidy ); 68°C trong 10 phiit.

San phérn PCR duogc dién di trén thach agarose 2% trong dung dich
dém TBE 0,5 X & 120 V trong 60 phut. Poc két qua bang may chup gel
Gel-Doc (Biorad).

c. Nhan dinh két qua

Xac dinh sy c6 mat cua cac plasmid bang cach so sanh cac bang cua

cac mau trén agarose gel véi cac bang cua chimg duong va thang DNA chuan
trong cung phan g PCR.

2.5.12. Xdc dinh vi tri cAc gen m& hda sinh ESBL bang phwong phdp
Southern Blot

a. Nguyén ly
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Phuong phap lai Southern Blot 13 phuwong phap lai gitta DNA cua té
bao v4i mau do DNA. Phuong phéap nay cho phép nghién ctru DNA cua bd
gen, kiém tra két qua chuyén gen hodc kiém tra sy c6 mit ctia mot gen nao do
trong bd gen cia té bao [33].

Viéc xac dinh vi tri cac gen ma hoa sinh ESBL nim trén nhiém sic thé
hay plasmid va kich thudc cia cac plasmid mang cac gen ma héa sinh ESBL
duogc thyc hién bang phuong phap Southern Blot sir dung mau do 1a cac san
pham khuéch dai gen blaTEM, blaCTX-M-1 va blaCTX-M-9 duoc danh dau
tryc tiép bang enzym horseradish peroxidase.

b. Céc budc tién hanh

Str dung bo kit ECL Direct Nucleic Acid Labeling and Detection

Systems (Amersham) vdi cac bude tién hanh theo hudng dan ciia nha san xuat
nhu sau:

- Chuan bi mau do:

+ Khuéch dai gen blaTEM, blaCTX-M-1 va blaCTX-M-9 bang phan tmg PCR,
tinh sach san pham PCR bang kit tinh sach QIAGEN va diéu chinh vé ndng
d6 DNA 10ng/ul bang nuéc siéu sach.

+ Bién tinh 100ng san pham PCR (10pu1) bang cach dun so6i trong bé G nhiét 5
phuat. Lam lanh DNA bang cach cho vao hop da bao trong 5 phut.

+ Nho 10ul dung dich hoa chat danh dau DNA, lac nhe cho déu. Nho 10pl
dung dich glutaraldehyde, lic déu va tap trung hdn dich bang cach ly tim nhe.
U 20 phat 6 37°C.

+ San pham blaTEM, blaCTX-M-1 va blaCTX-M-9 sau khi danh diu néu
khong sir dung ngay c6 thé duoc gitt & trong 30% glycerol & -15°C dén -30°C
trong 6 thang.

- Thuc hién phéan tmg S1-PFGE:

Phan ung S1-PFGE duoc thuc hi¢n véi cac chung vi khuén mang gen
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blaTEM, blaCTX-M-1 va blaCTX-M-9 va chung chuan Braenderup H9812
theo quy trinh ctia nha san xuat. San pham cta phan ung duoc nhudm trong
dung dich ethidium bromide va chup anh dé xac dinh sé lugng va kich thuéc
plasmid cta cac chung vi khuén.

- Chuyén DNA plasmid sang mang lai Hybond-N:

+ Rira gel bang cac dung dich: 250ml HCL 0,25 M lanh trong 7 phit. 250 ml
dung dich bién tinh (1.5 M NaCl, 0.5 M NaOH) lanh trong 20 phut va 300 ml
dung dich trung hoa (1.0 M TrisHCI, 1.5 M NaCl, pH 7.5) lanh trong 20 phut.
+ Chuyén cac plasmid sang mang lai Hybond-N bang dung dich chuyén mang
SSC 20X (3 M NaCl, 300 mM Natri Citrate, pH 7.0) & ap luc chan khong la
50 mbar trong 90 phut.

+ Lay mang lai ra khoi hop chuyén mang va rira bang dung dich chuyén mang
SSC 20X trong 10 phut va lam kho trong 15 phit ¢ nhiét d§ phong thi nghiém.
+ Xt Iy mang lai bang tia cyc tim (UV-cross linking) & cuong do 150mJ
trong 5 phat. Roa mang lai trong H,O va lam kho trong khong khi sau do
duogc goi trong gidy bac va giir & 40° C.

- Thuc hién phéan Ung lai:

+ U mang lai trong 20ml dung dich tién lai (gold hydridization buffer c6 chira
5% hoa chat phii mang) da dugc lam 4m ¢ 42°C trong 1 gio.

+ Lay mang lai tir dung dich tién lai cho vao tube lai nhé 20ml dung dich lai
(dung dich tién lai + 60pul cac doan do blaTEM, blaCTX-M-1 va blaCTX-M-9
da duoc danh dau va u 4m ¢ 42° C).

+ Cho tube lai vao 16 lai UPV HL-2000 HybriLinker, lai & 42° C qua dém

+ Dumng phan tng lai, rira mang bang 300ml dung dich rira SSC 2X d dugc
42°C trong 20 phdt (2 1an). Rira 1an cudi bang dung dich SSC 2X trong 5 phit
& nhi¢t do phong.

- Hién mang
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+ Tron dung dich A va dung dich B vo1 ty 1€ 40:1. Nhé dung dich 1én mang
va 0 & nhiét 6 phong trong 30 phit dén 1 gio. Sir dung film Hyper dé phat
hién cac plasmid mang gen bla TEM, blaCTX-M-1 va blaCTX-M-9.

1: Dung dich dém

<—6 20X.88C
2: Gia do
5 — SSSEEESNSINSS NN NNNNNNNNNY) oz
3: Bac giay loc

( <4

=

: Gel agarose

th

: Mang lai
: Giay tham
: Tam Kkinh
8: Vat nang

-~

Hinh 2.5. Hinh dnh minh hoa ky thudt Southern Blot

c. Nhan dinh két qua

Str dung anh chup gen cac plasmid trudc khi lai va anh plasmid sau khi

lai dé phét hién s6 luong va kich thudc cac plasmid mang gen blaTEM,
blaCTX-M-1 va blaCTX-M-9.
2.5.13. Ddnh gid khd nang truyén cac gen ma hoa sinh ESBL cia cac
chiing E. coli sinh ESBL trong md hinh phong thi nghiém bang phwong
phap tiép hep
a. Nquyén ly

Hién tugng tiép hop xay ra khi hai té bao vi khuan tiép xuc tryc tiép voi
nhau, té bao vi khudn nao c6 plasmid F goi 1a té bao duc (F+) va ¢ thé truyén
vat liéu di truyén cho té bao khong c6 plasmid F goi 1a té bao cai (F-) thong
qua pili sinh dyc. Thir nghiém tiép hop giita cac chung E. coli sinh ESBL va
E. coli J53AzR (E. coli mang gen khang NaN; va khong chira plasmid) dugc
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thuc hién dé xac dinh kha ning truyén cac gen ma hoa sinh ESBL cua cac
chung E. coli sinh ESBL.
b. Céc bude tién hanh

* Chudn bi ching vi khudn
- Chiing nhdn: Cay E. coli J53 1én Mac Conkey c6 NaN3, & 37°C qua dém.
Chon maot khuan lac ciy sang 3ml canh thang LB, u 37°C trong 5 - 6 gio.

- Chung cho: Cay 52 chung E. coli sinh ESBL (di duoc xac dinh gen mé hoa
ESBL) Ién thach Chrom Agar ECC cé chia 1ug/ml cefotaxim, G qua dém &
37°C. Chon mot khuan lac ching “cho” cay sang 3ml canh thang LB c6 chia
1pg/ml cefotaxim u 37°C trong 5-6 gio.

* Ouy trinh tiép hop

- Ly tdm 3ml chiing “cho” 6000 vong/Sphut, loai bo dich noi lay té bao. Hoan
nguyén can té bao trong 3ml canh thang LB (khong cd khang sinh).

- Nho 3ml dung dich vi khuan E. coli J53 (OD=0,5) tron déu sau d6 ly tim
hén dich chang “cho” va chung “nhan” 6000/5 phut, loai bo dich néi gitr lai
can té bao. U can té bao vi khuan 37°C trong 2 gid (cho vi khuan tiép hop
truyén plasmid).

- Hoan nguyén cin té bao trong 6ml nudéc mudi sinh ly. Nho 100 pl sang
thach MacConkey c6 chtra 1ug/ml cefotaxim va 100pg/ml sodium azide, u
37°C trong 24 - 48 gio.

- Chon khuan lac E. coli J53 mau d6 tuoi moc trén méi truong chon loc
(khang sodium azide va cefotaxim) cay sang dia thach Muller- Hilton.

* Kiém tra gen ma héa ESBL cua vi khudn bang ki thudgt PCR da méi

- Tach chiét DNA: bang phuong phap dun soi
- Thyc hién phan tng PCR: Sir dung ki thuat PCR da moi dé phat hién su luu
hanh cac gen ma hoa sinh ESBL la blaCTX-M-1, blaCTX-M-9 va blaTEM.
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¢. Nhan dinh két qua

Néu sau qué trinh tiép hop c6 céc khuan lac E. coli J53 mau do tuoi
moc trén mdi trudng chon loc (c6 NaN; va cefotaxim) va cac khuan lac nay
cb chira cac gen ma hda sinh ESBL tuong tu nhu cac gen ma hda sinh ESBL
cua cac chang E. coli sinh ESBL dung lam ching cho thi ching to ¢ xay ra
hién tuong tiép hop.

2.6. Phwong phap xir 1y s6 liéu

S6 liéu dugc nhdp vao may tinh va quan ly bang phan mém Epidata
3.1. S lidu duoc xur ly va phan tich bang phan mém SPSS 22. Ca thong ké
mo ta va thong ké suy luin duogc thuc hién.

Théng ké mo ta dugc thuc hién thdng qua tinh toan gia tri trung binh,
trung vi, do 1éch chuan (ddi véi cac so lidu dinh luong nhu tudi ...) va tan sd,
ty 16 phan tram (d6i voi c4c s lidu dinh tinh nhu ty 1& nhidm E. coli, ty 18
mang E. coli sinh ESBL, ty 1¢ khang khang sinh, ty 1& xuat hién cac kiéu gen
mé hoa sinh ESBL, phylogenetic, ty 1¢ gen doc luc, plasmid...).

Tric nghi¢m théng ké Chi binh phuong dugc thuc hién dé so sanh ty 1€
mic bénh gilta cAc nhom sir dung mirc ¥ nghia théng ké p < 0,05. Két qua
nghién ctru duoc trinh bay dudi dang bang, biéu dd.

2.7. Bién phap khong ché sai s6

Han ché sai s6 c6 thé gap trong nghién ctru bang cach:

Chon cac can by c6 kinh nghiém, da dugc dao tao va nim vimg k¥
thuat dé lam xét nghiém. St dung cac k¥ thuat xét nghiém chuan, tuin thu
thuong qui xét nghiém. Hé théng may moc st dung cho xét nghiém duoc
kiém dinh truéc nghién ctu.

Hoa chat sir dung trong xét nghiém 13 hoa chat cta cac cong ty co uy

tin trong linh vuc vi sinh va sinh hoc phan ttr.
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2.8. Pao dirc nghién ciru

Nghién ctru vé ty 18 nhiém E. coli sinh men p-lactamase phé mé rong &
ngudi tai mot so ho gia dinh tai xa Nguyén X4, huyén Vii Thu, tinh Thai Binh
nhim cung cép thong tin vé tinh trang mang gen khang khang sinh cua vi
khuan E. coli trén ngudi khoe manh tai cong dong. Sau khi c6 két qua xét
nghiém, nhém nghién ctru di thong bao cho chi hd biét va truyén thong
huéng dan gia dinh vé cac bién phap nham han ché su l1ay nhiém va lan truyén
cac vi khuan khang khang sinh.

Pé cuong nghién ctru di duoc Hoi dong dao dire trong nghién ciru khoa
hoc cua Truong Pai hoc Y Duoc Thai Binh tham dinh va chap thuan phé
duyét cho trién khai nghién ctru tai vin ban s6 968a/CV-YDTB, ngay
9/12/2015.

Céac ddi tuong tham gia nghién ctru déu duoc giai thich vé muc dich
yéu cau cua nghién cru va chi tién hanh nghién ctru v6i nhiing dbi tuong tu
nguyén tham gia nghién ctru. Céc thong tin vé ddi tugng nghién ciru dugc ma
hoa, bao mat. Cac k¥ thuat thuc hi¢n trong nghién ctru khong gay ton hai dén
strc khoe cua dbi tuong nghién ciru.

Céc thong tin thu thap dugc tu dé tai chi phuc vu cho muc dich duy

nhat 12 nghién ctru khoa hoc.
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Chuwong 3: KET QUA NGHIEN CUU
3.1. S lwu hanh ciia vi khuin E. coli sinh ESBL trong miu phin nguoi
khée manh tai cong dong nong thon tinh Thai Binh
3.1.1. Pic diém ciia déi twong xét nghiém

Bing 3.1. Dic diém chung ciia doi twong xét nghiém

Tong sd 212
Nam 101 (47,6%)
Gioi Nir 111 (52,4%)
Thap nhat 1
Tubi Cao nhat 89
Trung binh 40,14 + 23,08
S6 ho gia dinh 59
S6 thanh vién thap nhat 2
H¢ gia dinh S6 thanh vién cao nhat 7
S6 thanh vién trung binh 3,59

Déi tugng nghién ctu caa ching tdi 12 212 ngudi, trong d6 ¢6 101 nam
va 111 nit. Cac d6i tugng ndy co do tudi tir 1 dén 89 tudi, trung binh 1a 40,14
tuoi; séng trong 59 ho gia dinh ¢d tir 1 dén 7 thanh vién.

Bing 3.2. Pic diém cia déi twong xét nghiém theo nhém tuoi

Nhom tudi S6 luong Ty 16 (%)
0-9 26 12,3
10 -19 31 14,6
20-29 21 9,9
30-39 25 11,8
40-49 23 10,8
50-59 38 17,9
60-69 25 11,8
70-79 14 6,6
80-89 9 4,2

Tong 212 100,0
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Trong nghién ctu ndy, nhitng nguoi xét nghiém thudc nhém tudi 50-59
chiém ty Ié cao nhat (17,9%), nhom tudi 80-89 chiém ty 18 thap nhat (4,2%).
Céc dbi tuong nghién ciu phan b kha dong déu ¢ cac nhdm tudi con lai.

Bing 3.3. Pic diém hé gia dinh ciia cdc doi twong xét nghiém

S6 thanh vién S6 luong Ty 1& (%)

2 thanh vién 13 22,0

3 thanh vién 18 30,5

4 thanh vién 15 25,4

5 thanh vién 7 11,9

6 thanh vién 5 8,5

7 thanh vién 1 1,7
Tong 59 100,0

Céac dbi tugng nghién ctu caa ching t6i thuoc 59 ho gia dinh vai sé
thanh vién tir 2 -7 nguoi trong 1 ho gia dinh. Trong d6 s ho gia dinh ¢6 3 va

4 thanh vién chiém ty 1& cao nhat vai ty 1¢ lan luot 13 30,5% va 25,4%.

Bing 3.4. Pic diém doi twong xét nghiém theo trinh dj hoc vin

Trinh do S6 luong Ty 18 (%)
Pai hoc/Cao dang/Trung cap 19 9,0
Trung hoc pho thong 53 25,0
Trung hoc co s& 106 50,0
Ticu hoc 21 9,9
Chua biét chit 13 6,1
Tong 212 100,0

Két qua bang 3.4 cho thay cac ddi tugng tham gia xét nghiém c6 trinh
d6 trung hoc co sé 12 phd bién nhat (50%), tiép dén 1a c6 trinh d6 trung hoc
pho théng (25%), ddi tuong cé trinh d tir trung cap tre 1én 1a 9%. Cac ddi

tugng co trinh d6 tiéu hoc va chua biét chit chiém ty 18 thap.
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Bing 3.5. Pic diém doi twong xét nghiém theo nghé nghigp

Nghé nghiép S6 luong Ty 1& (%)
Lam rudng 92 43,6
Céan bo 9 4,2
Cong nhan 23 10,8
Thu cong 13 6,1
Cén bo huu 11 5,2
Bubn ban 8 3,8
Hoc sinh, sinh vién 43 20,2
Con nho (<6 tudi) 13 6,1
Tong 212 100,0

Phan lén dbi tuwong trong nghién ctu cua chidng toi 1a lam ruong
(43,6%), hoc sinh sinh vién (20,2%). Cac d6i twong lam céc nghé khac chiém
ty 1¢ thap.

3.1.2. Sw lwu hanh cia ciia vi khudn E. coli sinh ESBL trong mdu phdn
nguoi khoe manh

Bing 3.6. Két qud cdy mdu phéan ngwoi trén MacConkey c6 CTX 1ug/ml

Vi khuan moc trén MacConkey ¢6 CTX S6 lugng Ty 1¢& (%)
E. coli 169 79,7
Khong phai E. coli 28 13,2
Khéng c6 vi khuan moc 15 7.1
Tong 212 100,0

Khi xét nghiém mau phan cta 212 nguoi khoe manh tai cong dong xa
Nguyén Xa, huyén Vil Thu, ching toi thay: 79,7 % ngudi khoe manh mang vi
khuan E. coli khang CTX, 13,2 % mang vi khuan duong rudt khac khang CTX
va 7,1% khong c6 vi khuan duong rudt khang CTX moc.
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Bing 3.7. Ty I¢ mang E. coli sinh ESBL trong mdu phén nguwoi khée manh

E. coli sinh ESBL S6 lugng Ty 18 (%)
Trong cong dong (n=212) 137 64,6
Trong cac ching E. coli khang CTX (n=169) 137 81,1

Két qua & bang 3.7 cho thay: ty 16 mang E. coli sinh ESBL trong miu
phan nguoi khoe manh trong cong ddng 1a 64,6%. Pic biét ty 1¢ sinh ESBL
cua céac chung E. coli khang CTX dugc phan 1ap tir nhiing ngudi khdée manh
chiém ty 18 rat cao (81,1%).

Bing 3.8. Ty Ié mang E. coli sinh ESBL theo nhém tuéi

Nhom tudi S6 luong Ty 18 (%) p

0-9 (n=26) (1) 16 61,5
10 -19 (n=31) (2) 21 67,7
20-29 (n=21) (3) 13 61,9

30-39 (n=25) (4) 14 56,0 Pe7 < 0,05;

40-49 (n=23) (5) 13 56,5 Pes) < 0,05;

50-59 (n=38) (6) 31 81,6 Pe4 < 0,05
60-69 (n=25) (7) 13 52,0
70-79 (n=14) (8) 10 71,4
80-89 (n=9) (9) 6 66,7
Tong 137 64,6

Vé dd tudi cta cac ddi twong nhiém E. coli sinh ESBL ching t6i nhan
thay: E. coli sinh ESBL c6 thé xuét hién ¢ bt ¢ 1ra tudi ndo tir tré em dén
nguoi gia. Ty 1é mang E. coli sinh ESBL ¢ nhom tudi 50-59 (81,6%) cao hon
s0 v&i cac nhom tudi 30-39, 40-49 va 60-69 (véi p <0,05).
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Bdng 3.9. Ty I¢ mang E. coli sinh ESBL theo gioi tinh

Gioi S6 luong Ty 1& (%) p
Nir (n=111) 72 64,9
Nam (n=101) 65 64,4 >0,05
Téng (n=212) 137 64,6

Ty 1¢ mang E. coli sinh ESBL ¢ nam 1a 64,9% va ¢ nit 1a 64,4%.
Khong c6 sy khac biét vé ty 18 mang E. coli sinh ESBL giita 2 gidi (p > 0,05).

Bing 3.10. S6 nguwoi mang E. coli sinh ESBL trong cdc h gia dinh

S6 ngudi mang E. coli sinh ESBL S6 luong Ty 1& (%)
trong 1 ho gia dinh
Khong c6 nguoi mang 4 6,8
1 nguot 10 16,9
2 nguoi 25 42 .4
3 nguoi 11 18,6
4 nguoi 5 8,5
5 nguoi 1 1,7
6 nguoi 2 3,4
7 nguoi 1 1,7
Tong 59 100,0

Két qua bang 3.10 cho thay ty 1& ho gia dinh c6 2 nguoi mang E. coli
sinh ESBL chiém ty 1é cao nhét (42,4,0%), thap nhat 1a ho gia dinh c6 7 nguoi
mang E. coli sinh ESBL (1,7%).
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Bing 3.11. Ty I¢ mang E. coli sinh ESBL theo cdc h¢ gia dinh

S6 thanh vién trong gia dinh S6 luong Ty 18 (%)
mang E. coli sinh ESBL

100 % thanh vién 21 35,6

60% dén < 100% thanh vién 16 27,1
30 % dén < 60 % thanh vién 13 22,0
Dudi 30 % thanh vién 5 8,5
Tong so hd cé thanh vién mang 55 93,2
S6 ho khong c6 thanh vién mang 4 6,8

Tong 59 100,0

Két qua & bang 3.11 cho thay, E. coli sinh ESBL duoc phét hién ¢ hau
hét cac ho gia dinh co nguoi tham gia nghién ctu (55/59=93,2%). Trong d6
s6 ho gia dinh c6 tat ca cac thanh vién mang E. coli sinh ESBL chiém ty I¢
cao nhat (35,6%) va sé ho gia dinh c6 dudi 30% thanh vién mang chiém ty I¢
thap nhat (8,5%). Chi c6 4 ho gia dinh (6,8%) la khdng c6 thanh vién nao
mang E. coli sinh ESBL.

Bing 3.12. Ty 1¢ mang E. coli sinh ESBL theo trinh dp hoc vin

Nhom tudi S6 luong Ty 18 (%) p
Pai hoc/Cao dang/Trung cap 13 68,4
Trung hoc pho thong 37 69,8
Trung hoc co s¢ 67 63,2 >0,05
Tiéu hoc 12 57,1
Chua biét chit 8 61,5
Tong 137 64,6

Phan tich ty 18 mang E. coli sinh ESBL theo trinh d6 hoc van ching toi
nhan thay: nhdm cé trinh do tiéu hoc ¢d ty 1é mang E.coli sinh ESBL chiém ty
1& thdp nhat (57,1%), nhém co trinh d6 trung hoc phd thdng chiém ty 1& cao
nhat (69,8%). Tuy nhién su khac biét vé ty 1é mang E. coli sinh ESBL theo
trinh do hoc van 1a khong co y nghia thong ké véi p > 0,05.



76

Bing 3.13. Ty Ié mang E. coli sinh ESBL theo nghé nghiép

Nghé nghiép S6 luong Ty 1& (%) p
Lam rudng 58 63,0

Can bd 7 77,8

Cong nhan 16 69,6

Thu céng 10 76,9 > 0,05
Can bd huu 5 45,5

Budn ban 5 62,5

Hoc sinh, sinh vién 28 65,1

Con nho (<6 tudi) 8 61,5

Téng 137 64,6

Ty Ié mang E. coli sinh ESBL cao nhat & nhdm céan bo (77,8%), thap
nhat & nhdm cén bo huu (45,5%). Tuy nhién khong c6 su khac biét vé ty 1é
mang E. coli sinh ESBL giira cac nhém nghé nghiép, vai p > 0,05.

3.2. Pic diém sinh hoc ciia cac chiing E. coli sinh ESBL
3.2.1. Péc diém sinh vat, hda hec ciia cac chaing E. coli sinh ESBL
Bing 3.14. Mt s6 tinh chdt sinh vit, hoa hoc ciia E. coli sinh ESBL

Co Khong c6 hoac
Tinh chat khdng r6 rang
n % n %
Lén men Glucose 137 100,0 0 0
Lén men lactose hodc sucrose 137 100,0 0 0,0
Sinh gas 129 94,2 8 5,8
Sinh H,S 0 0,0 137 0
Kha ndng decarboxylation Lysine 110 80,3 27 19,7
Sinh indol 130 94,9 7 51
Di dong 106 77,4 31 22,6
Lén men dudng lactose 121 88,3 16 11,7
Lén men cellobiose 0 0,0 137 100,0
Thuy phan  — glucuronidase 108 78,8 29 21,2
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Két qua nghién ctu ¢ bang 3.14 cho thay: 78,8% céc chung dugc Xac
dinh 13 E. coli dua vao céc tinh chét sinh vat, hoa hoc dién hinh trén 3 méi
truong TSI, LIM, va CLIG nhu: Lén men glucose (+), khong san xuat H2S,
sinh Indol (+), Ién men cellobiose (-), thuy phan - glucuronidase (+). Cac
chang con lai duoc tiép tuc duge xac dinh bang API 20E va két qua khang dinh

cac chung nay la E. coli.

3.2.2. Pdc diém khang khang sinh cia cac ching E. coli sinh ESBL
Bdng 3.15. Ty 1¢ khang cdc loai khdng sinh cua cdc chiing E. coli sinh ESBL

Loai KS Nhay cam T’rung gian Khang
So luong (%)
AMP 0 (0,0) 0 (0,0) 137 (100,0)
CAZ 35 (25,5) 59 (43,1) 43 (31,4)
FOX 130 (94,9) 1(0,7) 6 (4,4)
MEM 135 (98,5) 0 (0,0) 2 (1,5)
STR 20 (14,6) 24 (17,5) 93 (67,9)
KAN 87 (63,5) 21 (15,3) 29 (21,2)
GEN 91 (66,4) 2 (1,5) 44 (32,1)
CIP 82 (59,9) 4(2,9) 51 (37,2))
NAL 57 (41,6) 2(1,5) 78 (56,9)
TET 29 (21,2) 2 (1,5) 106 (77,4)
CHL 88 (64,2) 2 (1,5) 47 (34,3)
SXT 26 (19) 0 (0,0) 111(81,0)
FOF 134 (97,8) 1(0,7) 2 (1,5)

Két qua & bang 3.15 cho thay cac vi khuan E. coli sinh ESBL khang
hoan toan vaéi khang sinh ampicillin, cac khang sinh théng dung cling bi
khéng voi ty 18 kha cao tir 21,2% dén 81%. Tuy nhién cac vi khuan nay con

nhay cam véi 1 s6 khang sinh nhu cefoxitin, fosfomycin va meropenem.
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Biéu do 3.1. Sé lweng khang sinh bi khang ¢ cac ching E. coli sinh ESBL
Két qua nghién ctu cua chung tdi cho thdy cac chung E. coli sinh
ESBL da khang tir 1 dén 12 trong s6 13 khang sinh dugc thir nghiém, trong
d6 pho bién nhat Ia khang tir 3 dén 9 khang sinh.
Bing 3.16. Mirc dp khdng da thuéc ciia cdc chiing E. coli sinh ESBL
S6 nhom KS khong So

nhay cAm ching Ti 1€ (%) Phan loai (%)
1 8 58 Khong phi MDR
2 11 8,0 (13,9%)
3 15 10,9
4 21 15,3
5 36 26,3 MDR (86,1%)
6 31 22,6
7 14 10,2
9 1 0,7
Tong 137 100,0

Két qua danh gia mirc d6 khang da thudc & bang 3.16 cho thiy tat ca
céc ching E. coli sinh ESBL déu khong nhay cam véi it nhat 1 nhom khang
sinh tr& 1én. S6 chung khang da thubc (MDR- khong nhay cam véi 3 nhom

khang sinh tr 1én) chiém 86,1%, trong d6 s6 chung khong nhay cam véi 5 va
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6 nhom khang sinh 1 pho bién nhét véi ty 18 1an luot 13 26,3 va 22,6%.
3.2.3. Péc diém cac gen ma hoa sinh ESBL & cac chaing E. coli sinh ESBL

Bing 3.17. Ty I¢ mang cac kiéu gen ma héa sinh ESBL nhdm CTX ciia cdc
chiing E. coli sinh ESBL

Kiéu gen ma hoa sinh ESBL S6 luong Ty 1& (%)
nhém CTX
blaCTX-M-1 36 26,3
blaCTX-M-9 91 66,3
blaCTX-M-2 0 0
blaCTX-M-8/25 0 0
blaCTX-M-1/CTX-M-9 2 15
Khong phat hién 8 5,9
Tong 137 100,0

Két qua nghién ctru ctia ching t6i cho thdy c6 94,1% cac chung E. coli
sinh ESBL mang cac gen ma hoa sinh ESBL nhom CTX-M. Trong do 66,3%
s6 chung E. coli sinh ESBL mang gen blaCTX-M-9, 26,3% mang gen
blaCTX-M-1 va 1,5% mang ca 2 gen blaCTX-M-9 va blaCTX-M-1. Chdng toi
khong phat hién dugc chung nao mang gen blaCTX-M-2 va blaCTX-M-8/25.
C6 8 chung khéng phat hién thdy mang cac gen ma hoa sinh CTX néi trén.

Bing 3.18. Ty I¢ mang cdc kiéu gen ma héa sinh ESBL nhom TEM, SHYV ciia
cdc chiing E. coli sinh ESBL

Kiéu gen ma hda sinh ESBL S6 luong Ty 1& (%)
nhom TEM, SHV
blaTEM 62 45,3
blaSHV 0 0
Khong phat hién 75 54,7

Tong 137 100,0



80

Trong cac chang nghién ctu, ching t6i phéat hién thay c6 82 chung
(45,3%) mang kiéu gen blaTEM, khdng c6 chung nao mang kiéu gen blaSHV,
54,7% s6 chung nghién cttu khdng mang gen blaTEM hoic blaSHV.

0.7 2-2

= 1gen
W2 gen
3 gen

m Khdéng mang gen

Biéu dé 3.2. Sé lweng gen ma hoa sinh ESBL caia cac chiing E. coli sinh ESBL
Vi khuan E. coli sinh ESBL c6 thé mang mdt hodc nhiéu gen md hoa
sinh ESBL. Két qua ¢ biéu d6 3.2 cho thay 55,5% s chang E. coli sinh ESBL
mang 1 gen mi hoa sinh ESBL, sé chang mang 2 gen ma hoa sinh ESBL
chiém ty 1& 41,6% va 1 chung mang dong thoi 3 gen mé hda ESBL (0,7%).
Bing 3.19. Ty I¢ xudt hién cdc kiéu gen ma hoa sinh ESBL ciia E. coli sinh ESBL

Kiéu gen ma hda sinh ESBL S6 luong Ty 18 (%)
blaCTX-M-1 13 9,5
blaCTX-M-1/CTX-M-9 1 0,7
blaCTX-M-1/CTX-M-9/TEM 1 0,7
blaCTX-M-1/TEM 23 16,8
blaCTX-M-9 58 423
blaCTX-M-9/TEM 33 24,1
blaTEM 5 3,6
Khong phat hién dugc cac gen ¢ trén 3 2,2
Tong 137 100,0

Két qua o bang 3.19 cho thay kiéu gen phé bién nhat 1a blaCTX-M-9,
tiép dén l1a cac kiéu két hop mang ddng thoi 2 gen nhu blaCTX-M-9/TEM
(24,1%), blaCTX-M-1/TEM (16,8%). Céac kiéu gen khac chiém ty 18 thap.
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Chu thich: M: Marker 100bp, PC: Ching duong (a: blaCTX-M-1 (588bp), b:
blaCTX-M-9 (475bp), c: blaTEM (372bp), d: blaSHV (231bp), e: blaCTX-M-
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Hinh 3.1. Hinh dnh dién di cac gen nhom blaCTX, blaTEM va blaSHV

8/25 (186bp), f: blaCTX-M-2 (107bp), NC: Chang am, 1- 8: cd&c mau

Bdng 3.20. Ty 1¢ khdang khang sinh cua cdc chiing E. coli sinh ESBL
mang kiéu gen blaCTX-M-1 va blaCTX-M-9

Tén  khang| blaCTX-M-1(n=36) blaCTX-M-9 (n=91) p
sinh S6 luong | Ty 16 (%) | SO luong | Ty 18 (%)
AMP 36 100,0 91 100,0 | >0,05
CAZ 23 63,9 15 16,5 <0,05
FOX 1 2,8 5,5 > 0,05
MEM 0,0 2,2 > 0,05
STR 27 75,0 57 62,6 > 0,05
KAN 17 47,2 11 12,1 < 0,05
GEN 15 41,7 27 29,7 > 0,05
CIP 23 63,9 25 27,5 < 0,05
NAL 27 75,0 44 48,4 < 0,05
TET 30 83,3 67 73,6 > 0,05
CHL 20 55,6 24 26,4 < 0,05
SXT 30 83,3 71 78,0 > 0,05
FOF 1 2,8 1 1,1 > 0,05
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Phan tich ty & khang khang sinh cua cac chung E. coli mang kiéu gen
ma héa sinh ESBL khac nhau cho thdy: cac chung E. coli mang kiéu gen
blaCTX-M-1 ¢6 ty 1& khang vai 1 sb loai khang sinh nhu CAZ, KAN, NAL,
CHL cao hon so véi cac chung mang kiéu gen blaCTX-M-9.

Bing 3.21. Phéin bé ty Ié khdng da thudc theo cdc kiéu gen ma hda ESBL

Gen ma hoa ESBL S lwong Ty 1¢ p
blaCTX-M-1 (n=13) (1) 9 69,2
blaCTX-M-1/CTX-M-9 (n=1)(2) 1 100
blaCTX-M-1/CTX-M-9/TEM (n=1)(3) 1 100
blaCTX-M-1/TEM (n=23)(4) 22 95,7  Pea <0,05;
blaCTX-M-9 (n=58)(5) 46 793  pue < 0,05
blaCTX-M-9/TEM (n=33)(6) 31 93,9
blaTEM (n=5)(7) 5 100

Tong 122 91,0

Phan tich sy phan bb ty 1é khang da thudc theo kiéu gen cila cac chung
E. coli sinh ESBL chung t6i nhdn thay: tit ca cac ching mang cac kiéu gen
blaTEM, blaCTX-M-1/CTX-M-9/TEM va blaCTX-M-1/CTX-M-9 déu 1a ching
khang da thuéc. Cac ching mang cac gen blaCTX-M-1/TEM,
blaCTX-M-9/TEM 1a cac ching khang da thudc rat cao (>90%). Cac ching
mang blaCTX-M-1 c6 ty 1¢ khang da thudc thap nhét (69,2%).

100 -
90 -
80
70
60 -
50 -
40
30
20
10 -

Ty |& khang da thudc

1gen 2 gen 3gen

S8 gen ma héa sinh ESBL

Biéu @6 3.3. Ty 1¢ khdng da thuéc theo sé lwong gen ma héa sinh ESBL
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Két qua ¢ biéu d6 3.3 cho thay cac chang E. coli mang cang nhiéu gen

ma hoa sinh ESBL thi ti & khang da thudc cang cao.

W Mang mcr-1

B Khéng mang mcr-1

Biéu do 3.4. Ty Ié cdc chiing E. coli mang gen mer-1
Panh gia kha nang khang colistin cta cac chung E. coli sinh ESBL
ching t6i nhan thay c6 11/137 (8,0%) cac chung E. coli sinh ESBL mang gen
mcr-1 khang colistin.

DPinh ctia DPinh ctia chiung
gen mcr-1 ndi kiém

8.594
7.7941
6.994
6.194
5.394-
4,594
3.7941
2,394
21941

-(d/dT) Fluorescence (465-510)

1.394 —— e \

0.594—ﬁ F— : S jr- \\
0.206]

B0 62 B4 66 63 70 72 74 76 73 8 8 84 8 83 9% 92 94
Temperature (*C)

Biéu dé 3.5. Biéu d6 minh hoa két qud realtime-PCR xdc dinh gen mcr-1
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3.2.4. Pdc diém phan nhom phdt sinh lodi ciia cdc chiing E. coli sinh ESBL

mA

mB1
B2
mD

Biéu dé 3.6. Ty Ié cdc nhém phdt sinh lodi ciia cdc chiing E. coli sinh ESBL

Phan tich dic diém nhom phat sinh loai cta cac chang E. coli sinh
ESBL phan Iap tir mau phan ngudi khoe manh chdng toi nhan thay: C6 su
Xuat hién cua ca 4 nhom phat sinh loai, trong d6 nhém A chiém ti 1¢ cao nhét
(43,1 %), tiép theo 1a nhom D (32,1%), nhém B1 (14,6%) va nhom B2 chiém
ti 1& thap nhat (10,2 %).

Hinh 3.2. Hinh d@nh di¢n di cac gen xdc dinh nhom phat sinh loai
Chu thich: M: Marker 100bp, PC: Chung duong (a: ChuA (279 bp), b: YjiA
(211bp), c: TSpE4AC2 (152 bp), NC: Chuang am, 1-8: cac mau.
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* Pic diém khdng khdng sinh theo cdc nhém phdt sinh loai

Biaing 3.22. Ty I¢ khdng khang sinh theo nhom phat sinh loai

A (1) B1(2) B2(3) D (4) 0
S6 luong (%)

AMP 59 (100,0) 20 (100,0) 14 (100,0) 44 (1000)  >005

CAZ 15(254) 5(250) 4(286) 10(432)  >005

FOX  1(L7) 000 171 49.1) > 0,05

MEM _ 0(0.0) 0(00)  1(7.0) 1(2.3) > 0,05
10 (50,0) 31(705)  Pus <0,05;
STR 39 (66.1) 13 (92,9) 0 05) <0,05:
Pw3) <0,05

KAN  17(288) 5(250) 0(00)  7(159) > 0,05
GEN  27(458) 5(25)  32L4)  9(205)  Pua <005
CIP  24(40,7) 9(450) 8(71) 10(227) P <0,05

NAL  36(6L0) 9(450) 9(643) 24(545)  >005

TET  48(814) 13(650) 11(786) 34(77.3)  >005
CHL  23(39,0) 10(50,0) 4(286) 10(227) P s <0,05

SXT  49(831) 15(750) 12(857) 35(795)  >005

FOF  1(L7) 0000  1(7.0) 0(0.0) > 0,05

Panh gia mirc d¢ khang khang sinh cua cdc nhdm phét sinh loai cta cac
chang E. coli sinh ESBL cho thay: Cac chung nay déu khang AMP va CTX véi
ty 1&¢ 100%. Ty Ié khang cac khang sinh streptomycin, gentamycin,
ciprofloxacin, va chloramphenicol khac nhau tuy tung loai: Ty 1€ khang
streptomycin ctia nhém B2 cao hon han so véi 3 nhém con lai (p <0,05).Ty 1&
khéng gentamycin cia nhém A cao hon so véi nhém D (p <0,05). Ty 1€ khang
cua nhdm B2 véi ciprofloxacin cao hon so vai nhém D (p <0,05). Ty I¢ khang
chloramphenicol & nhém B1 cao hon so vdi nhom D.
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Bing 3.23. Phén bé mikc dp khdang da thuéc theo nhom phat sinh loai

S0 lugng (%) p
A (n=59) 52 88,1
B1 (n=20) 16 80,0
B2 (n=14) 13 92,9 > 0,05
D (n=44) 37 84,1
Téng 118 86,1

Két qua ¢ bang 3.23 cho thay ty 1& khang da thudc cao nhit & phan
nhom B2 (92,9%), tiép dén 1a nhom A (88,1%), nhom D (84,1%) va thap nhat
& nhém B1 (80,0%). Tuy nhién su khéac biét vé ty 1é khang da thudc gitra cac
nhém phat sinh loai khong c6 ¥ nghia thong ké véi p > 0,05.

3.2.5. Pdc diém cdc gen dic luc trong cac ching E. coli sinh ESBL

Bdng 3.24. Phén bé gen déc lwc ¢ cdc chiing E. coli sinh ESBL

E. coli gay tiéu chay  Tén gen doc lyc SO luong Ty 16 (%)
EAEC AstA 29 21,1
AstA, bfpA 6 4.4
bfpA 8 5,8
EPEC eaeA 6 4,4
AstA, eaeA 1 0,7
Téong 21 15,6
AstA, LT 1 0,7
AstA, LT, Stla 1 0,7
ETEC AstA, Stib 1 0,7
LT, Stla 1 0,7
Stlb 3 2,2
Téong 7 50
EAEC/EPEC aggR, bfp 1 0,7
EAEC /DAEC AstA, daaD 3) 3,6
Tong cac chiing mang gen dc lue 63 46,0
Khong phat hién 74 54,0

Tong 137 100,0
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Trong nghién ctru nay chung t6i phat hién 46% ching E. coli sinh
ESBL mang cac gen doc luc.Trong dé cac ching mang gen doc luc thudc
nhém EAEC chiém 21,1%, nhém EPEC chiém 15,6%, nhém ETEC chiém
5%. C6 6 ching mang phdi hop 2 gen ctiia 2 nhdm, trong d6 ¢6 5 thudc nhom
EAEC/DEAC va 1 ching thuoc nhom EAEC/EPEC.

Bing 3.25. Ty I¢ khdng da thudc ciia cdc chiing mang gen déc luc

E. coli gay tiéu chay S6 luong Ty 1& (%) p
EAEC (n=29) (1) 27 93,1
EPEC (n=21) (2) 20 95,2 P) <0,05

EAEC/DAEC (n=5) (3) 5 100 D) <0,05

ETEC (n=6) (4 3 50,0

EAEC/EPI(EC (r)1:(1; (5) 1 100 Peas) <0.05
Khong phai E. coli gay tiéu chay
(n=74) (6)

Két qua & bang 3.25 cho thdy tit ca cac chang thuoc nhom
EAEC/DAEC va EAEC/EPEC déu la cac chiung khang da thubc. Céc
chang EAEC, EPEC va cac ching khong mang gen doc luc khang thudce
véi ty 1€ cao (>90%). Cac ching mang gen doc luc thuoc nhom ETEC co
ty 1& khang da thudc thap nhat (50,0%).

Bdng 3.26. Ty I¢ mang gen djc lwc cia cac nhom phdt sinh loai

67 90,55

S0 luong Ty 18 (%) p
A (n=59) 24 40,6
B1 (n=20) 11 55
B2 (n=14) 8 57,1 >0,05
D (n=44) 20 45,5
Tong (n=137) 63 45,9

Cac chung & ca 4 nhdm phat sinh loai déu mang gen doc luc, trong d6
ty I¢ mang gen doc luc cao nhat & nhom B2 (57,1%), tiép dén la nhom B1
(55,0%), nhom D (45,5%) va thap nhat 1a nhém A (40,6%). Tuy nhién su
khéc biét khong co y nghia thong ké véi p >0,05.
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3.2.6. Méi lién hé kiéu gen giira cac ching E. coli sinh ESBL

Ching HO gd Khang sinh bi khang

63 22 AMP CAZ STR CIP NAL TET SXT
73 59 AMP CAZ STR KAN GEN CIP NAL TET CHL SXT
46 16  AMP CIP NAL
193 81 AMP STR CIP NAL TET CHL SXT
87 31 AMP STR GEN CIP NAL TET SXT
88 34 AMP CAZ STR TET CHL SXT 1
31 10 AMP CAZ STR KAN GEN CIP NAL TET SXT
32 10 AMP STR GEN CIP NAL TET SXT
11 4 AMP GEN SXT
33 13 AMP STR KAN GEN CIP NAL TET CHL SXT
115 46  AMP KAN GEN CHL SXT
113 44 AMP STR KAN GEN CIP NAL TET CHL SXT
160 68 AMP
28 9 AMP STR CIP NAL TET CHL SXT FOF
183 77 AMP TET CHL SXT
118 47 AMP STR GEN NAL TET CHL SXT
133 57 AMP STR CIP NAL TET SXT
147 64 AMP CAZ STR TET SXT
148 64 AMP STR TET SXT
149 64 AMP STR TET SXT
150 64 AMP STR TET SXT
119 47 AMP STR NAL TET SXT
140 61 AMP STR NAL TET SXT
96 39 AMP STR TET SXT
— 18 6 AMP CAZ STR GEN CIP NAL TET CHL SXT
L 52 19 AMP STR GEN CIP NAL TET SXT
141 61 AMP STR KAN GEN TET CHL SXT
26 9 AMP KAN GEN CHL
76 25 AMP STR KAN GEN TET CHL
201 13 AMP CAZ STR KAN CIP NAL TET CHL SXT
114 45 AMP STR GEN SXT
172 72 AMP SXT
176 74 AMP CAZ KAN GEN CIP NAL TET CHL SXT
16 6 AMP MEM STR CHL
151 65 AMP GEN NAL TET SXT
177 75 AMP NAL TET SXT
106 43  AMP NAL SXT
190 80 AMP CAZ STR GEN NAL TETS XT
98 40 AMP STR CIP NAL TET SXT
97 40  AMP NAL SXT
128 55 AMP NAL SXT
173 72 AMP STRTET
196 6 AMP CIP SXT
78 26  AMP CAZ NAL SXT
146 63 AMP
4 1 AMP STR KAN GEN CIP NAL TET CHL SXT
82 30 AMP CAZ STR KAN GEN CIP NAL TET SXT
198 79 AMP STR NAL TET CHL SXT
27 9 AMP STR CIP NAL TET CHL SXT
89 34 AMP CAZ FOX STR KAN GEN CIP NAL TET CHL SXT FOF
139 59 AMP
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10

11

12

- 89 34 AMP CAZ FOX STR KAN GEN CIP NAL TET CHL SXT FOF
——— 139 59 AwP
L 143 62 AMP GEN CIP NAL TET SXT
2 AMP
20 AMPCAZSTRKANCIPNALTETCHLSXT
i 120 47 AMP STR KAN GEN NAL TET CHL SXT
10 4  AMP CAZCIP NAL TET
69 23 AMP CHL SXT
156 67 AMP SXT
108 43 AMP TET SXT
| — 153 65 AMPTET
84 AMP TET SXT
6 AMP STR TET CHL SXT
62 20 AMP STR CIP NAL TET SXT
{ 185 78 AMP CAZ STR TET CHL SXT
12 4 AMP STRCIP NAL SXT
— (— 58 20 AMP STR GEN CIP NAL TET CHL SXT
| L 59 20 AMP CAZ STR GEN CIP NAL TET CHL SXT
166 70 AMP CAZ STR GEN CIP NAL TET SXT
9 AMPCAZSTRGENCIPNALTETSXT
— 15 AMPCAZSTRCIPNALTETSXT
65 22 AMPCAZ
155 66 AMP CIP NAL
14 4  AMP STRGEN CIP NAL TET CHL SXT
— 138 59 AMP STR KAN CIP NAL TET SXT
91 37 AMP STR GEN TET CHL SXT
94 39 AMP STR KAN GEN CIP NAL TET CHL SXT
] 83 5  AMPSTRTETSXT
{ 100 40 AMP STR KAN TET CHL SXT
90 34 AMP STR KAN GEN CIP NAL TET CHL SXT
] | 184 78 AMP STR CIP NAL TET SXT
| 188 80 AMP STR TET CHL SXT
L 189 80 AMP STRNAL TET SXT
110 37 AMP STR GEN TET CHL SXT
{ 123 53 AMP CAZ STR TET SXT
_T 47 16 AMP STR GEN CIP NAL TET CHL SXT
H9812
161 68 AMP
—: 162 68 AMP
61 20 AMPTET SXT
| 92 38 AMPSTRNALTET SXT
| 100 38 AMP STR KAN NAL TET SXT
124 53 AMP CAZ FOX STR GEN TET CHL SXT
21 8  AMP CAZ STR KAN CIP NAL TET CHL SXT
75 25 AMP CAZ STR GEN TET SXT
— 5 20 AWP
L_ 57 20 AMP CAZ STRKAN CIP NAL TET CHL SXT
102 42 AMP STR TET SXT
164 69 AMP CAZ FOX STR TET SXT
_|: 165 69 AMPCAZFOXSTRTETSXT
163 69 AMP CAZ FOX STR TET SXT
| 121 48 AMP CAZ STR GEN NAL TET CHL SXT
| 122 48 AMP CAZ STR GEN NAL TET CHL SXT
[ J 179 76 AMP CAZ STR KAN CIP NAL SXT
—— 60 20 AMP STRKAN GEN TET CHL SXT
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179 76 AMP CAZ STR KAN CIP NAL SXT
60 20 AMP STR KAN GEN TET CHL SXT
{ 95 9  AMP STRCIP NAL TET SXT

192 81 AMP STR GEN CIP NAL TET SXT

79 4  AMP
{ 181 77 AMP CAZ STR CIP NAL TET CHL SXT

180 76 AMP CAZ
154 66 AMP STR CIP NAL TET CHL SXT
7 26 AMP CAZ STR NAL TET SXT

135 58 AMP CAZ STR NAL SXT

195 79 AMP CAZ STRNALTET

103 42 AMP STR TET SXT 13
105 42 AMP MEM STR TET SXT

85 31  AMP STR KAN NAL TET SXT

17 6 AMP STR KAN GEN CIP NAL TET SXT
86 31 AMP CAZ FOX NAL TET SXT

53 19 AMP STR GEN CIP NAL TET SXT

1 1 AMP NA TET

186 80 AMP TET CHL SXT

1

70 24  AMP STR NAL TET SXT

71 24 AMP STR GEN CIP NAL TET SXT 14
72 24  AMP CAZ STR KAN GEN CIP NAL TET SXT

22 AMP TET

23 AMP STR TET 15

25 AMP CAZ STR KAN CIP NAL TET CHL SXT
AMP CAZ

137 46 AMP CAZ

3 1 AMP STR NAL SXT

178 75 AMP NAL TET SXT

L 13 4 AMP NAL TET SXT

29 10  AMP STR NAL TET

8
8
24 8 AMP TET
8
2

il lﬂ

|

Hinh 3.3. Cay phd hé thé hign méi lién h¢ kiéu gen giiva cdc chiing E. coli sinh
ESBL phdan ldp dwoc

Trong tong sd 137 ching E. coli sinh ESBL, ¢6 4 ching khong phan
loai duoc bang PFGE. Két qua PFGE cua 133 ching cho thdy: 73/133
(54,9%) ching khong c¢6 méi lién quan chit ché vé kiéu gen (mirc twong dong
duéi 80%) va 28 (21,1%) ching c6 mdi lién quan gan vé kiéu gen v6i mirc
tuong dong tir 80-95%. Pic biét chung t6i phat hién 32 ching (24%) c6 moi
lién quan rat chit ché vé kiéu gen voi c6 mirc twong dong tir 95-100%, trong

d6 ¢6 20 ching twong ddng hoan toan vé kiéu gen (twong dong 100%).
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Hinh 3.4. Hinh dnh dai di¢gn PFGE vé méi lién hé giita cdc chiing E. coli sinh
ESBL phdn lap dwoc trong nghién ciru

Chu thich: 1, 8 15: Thang D chudin Salmonella enterica serovar
Braenderup). Cac mau: 2, 3,4,5,6,7,9,11, 12, 13, 14
3.2.7. Phén tich dic diém plasmid ciia cdc chiing E. coli sinh ESBL

1.5

B Khéng phathién plasmid
H 1 plasmid
2 plasmid
m 3 plasmid
B 4 plasmid
M 6 plasmid

Biéu a6 3.7. S6 lwong cdc plasmid trong 1 chiing E. coli sinh ESBL

Trong 137 chung nghién ciu, ching tdi phét hién c6 127 chung (chiém

92,7%) mang plasmid vai tong sé 283 plasmid. Trén mot chang vi khuan cé
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thé mang tir 1-6 plasmid, trong d6 phé bién nhat 1a cac chung mang 2 plasmid
(42,3%. Khong phat hién dugc plasmid ¢ 10/137 chung.

Bing 3.27. Ty I¢ cdc loai plasmid trén cac chiing E. coli sinh ESBL

Loai plasmid S6 luong Ty 1€ (%)
B/O 30 21,9
FIC 4 2,92
A/C 2 1,46

P 6 4,38
T 2 1,46
FIA 2 1,46
FIA 34 24,82
FIB 78 56,93
Y 11 8,03
K/B 4 2,92
11 13 9,49
Frep 71 51,82
X 6 4,38
HIl 5 3,65
N 5 3,65
HI2 6 4,38
L/M 4 2,92
W 0 0

Trong nghién ciu nay ching toi thdy sy xuat hién cac plasmid kha da
dang (17/18 loai plasmid) ¢ cac chung E. coli sinh ESBL. Trong cac plasmid
duoc phét hién thi FIB 1a plasmid 1a pho bién nhat (56,93%), tiép dén la Frep
(51,82%), FIA (24,82%), B/O (21,9%), 11 (9,49%). Céc plasmid khac nhu: FIC,
Al, C, P, T, FIIA, Y, K/B, X, HI1, N, HI2, L/M dugc phat hién véi ty I& thap.
Khong phat hién chung nao mang plasmid W.
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Bing 3.28. Ty I¢ xudt hién cdc loai plasmid theo kiéu gen ma héa sinh ESBL &
cdc chiing E. coli sinh ESBL

Loai blaCTX-M (n=72)  blaTEM (n=5) blaCTX-M/ TEM

plasmid (n=57)
n % n % n %
B/O 22 30,6 1 20,0 7 12,3
FIC 2 2,8 1 20,0 1 1,8
A/C 2 2,8 0 0,0 0 0,0
P 4 5,6 0 0,0 2 3,5
T 0 0,0 0 0,0 2 3,5
FIIA 2 2,8 0 0,0 0 0,0
FIA 21 29,2 0 0,0 13 22,8
FIB 41 56,9 4 80,0 33 57,9
Y 2 2,8 0 0,0 9 15,8
K/B 3 4,2 0 0,0 1 1,8
11 4 5,6 0 0,0 9 15,8
Frep 39 54,2 4 80,0 28 49,1
X 3 4,2 0 0,0 3 5,3
HI1 1 1,4 0 0,0 4 7,0
N 4 5,6 0 0,0 1 1,8
HI2 2 2,8 1 20,0 3 5,3
L/M 1 1,4 0 0,0 3 5,3

Két qua & bang 3.28 cho thay cac chiung mang cac gen kiéu gen
blaCTX-M, blaTEM c6 thé c6 nhiéu plasmid khac nhau. Pic biét cac chiang
mang kiéu gen blaCTX-M/TEM thi c&c mang hau hét c4c loai plasmid.
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Bing 3.29. Phén bé sé lwong plasmid theo kiéu gen ma hoa sinh ESBL

SL blaCTX-M blaTEM blaCTX-M/TEM
plasmid (n=72) (1) (n=5) (2) (n=57) (3)
n % n % n %
8 11,1 0 0,0 2 3,5
11 15,3 0 0,0 11 19,3
21 29,2 4 80,0 32 56,1
3* 28 38,9 1 20,0 8 14,0
4 4 5,6 0 0,0 2 3,5
6 0 0,0 0 0,0 2 3,5
Tong 72 100,0 5 100,0 57 100,0

(*: P13 < 0,05)

Panh gia sy phan bd sd luong plasmid theo kiéu gen ma hoéa sinh
ESBL cua cac ching E. coli sinh ESBL chung t6i nhan thiy: & cac chung
mang kiéu gen blaCTX-M thi ty 1é mang 3 plasmid chiém wu thé, trong khi &
cac ching mang kiéu gen blaTEM hodc mang kiéu gen blaCTX-M/TEM thi
chu yéu 1a mang 2 plasmid. Cac ching mang 6 plasmid chi xuat hién & cac
chung mang kiéu gen blaCTX-M/TEM.

Két qua Southern Blot v6i 37 chiing E. coli sinh ESBL dugc chon ngau
nhién tir 137 chung E. coli sinh ESBL cho théy: 25/37 chung (67,6%) co6 cac
plasmid mang cac gen mé hoa sinh ESBL. Ty 1¢ phat hién cac plasmid chtra
gen blaCTX-M-1, blaCTX-M-9 va blaTEM & cac chiang E. coli sinh ESBL lan
luot 12 36,4%, 76% va 75%. Trong 7 chung mang dong thoi 2 gen ma héa
sinh ESBL, chdng t6i phat hién c6 2 chiing mang ca 2 gen ma hoa sinh ESBL
trén cung 1 plamid trong khi ¢ 5 chang con lai 2 gen ma héa sinh ESBL nam

trén 2 plasmid khac nhau.
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Bdng 3.30. Két qua lai Southern Blot

Tén Gen m& héa ESBL Plasmid mang Plasmid mang Plasmid mang
chung blaCTX-M-9 blaCTX-M-1 blaTEM
(n=25) (n=11) (n=12)
7 blaCTX-M-1 +
9 blaCTX-M-1/TEM + +
10 blaCTX-M-1 -
20 blaCTX-M-1/TEM + +
25 blaCTX-M-1/TEM + +
73 blaCTX-M-1/TEM - +
77 blaCTX-M-1/TEM - +
79 blaCTX-M-1 -
82 blaCTX-M-1/TEM - -
89 blaCTX-M-1/TEM - -
121 | blaCTX-M-1 -
18 blaCTX-M-9 -
22 blaCTX-M-9 -
23 blaCTX-M-9 -
31 blaCTX-M-9 -
56 blaCTX-M-9 -
62 blaCTX-M-9 -
71 blaCTX-M-9/TEM + +
75 blaCTX-M-9/TEM + +
87 blaCTX-M-9 +
97 blaCTX-M-9 +
103 | blaCTX-M-9 +
106 | blaCTX-M-9 +
108 | blaCTX-M-9 +
114 | blaCTX-M-9/TEM + +
119 | blaCTX-M-9 +
120 | blaCTX-M-9 +
128 | blaCTX-M-9 +
139 | blaCTX-M-9/TEM + +
147 | blaCTX-M-9 +
148 | blaCTX-M-9 +
149 | blaCTX-M-9 +
156 | blaCTX-M-9 +
161 | blaCTX-M-9 +
163 | blaCTX-M-9 +
164 | blaCTX-M-9 +
199 | blaTEM -
Tong 19 (76%) 4 (36,4%) 9 (75%)
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(M[1]efafsls[e[7]afofw]n] [m] [WJ2]s[a[s][e[7][s]e]w][n] [1[2]3[a]s]e[7]8]efw][n]

=
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215.9k = Mg
1734k
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104.5k (}g S o
782k : D - TR i | = > : a5
_— #| Plasmid mang gen blaCTX-M-1 R Plamid mang gen blaTEM
; ! B SR - _
l -

Két qua PFGE trudc lai Lai v&i dau do CTX-M-1 Lai v&i dau do TEM

Hinh 3.5. Két qua dai dién lai Southern Blot
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Hinh 3.6. Két qud dai di¢n truyén plasmid mang cdc gen ma hoa sinh ESBL #ir
chiing vi khuan E. coli sinh ESBL sang chung E. coli J53.
Chu thich: 1. E. coli J53 trén thach MacConkey c¢6 NaN3

2. E. coli J53 khéng moc trén thach MacConkey c6 NaN3 va cefotaxim
3. Chung E. coli sinh ESBL trudc khi truyén plasmid khéng moc trén thach
MacConkey c6 NaN3 va cefotaxim
4. Két qua sau khi truyén khong thanh cong plasmid mang gen ma hda sinh ESBL cua
chung E. coli sinh ESBL sang E. coli J53 trén thach MacConkey c6 NaN3 va cefotaxim
5. Két qua sau khi truyén thanh cong plasmid mang gen ma hoa sinh ESBL cua
ching E. coli sinh ESBL sang E. coli J53 trén thach MacConkey c6 NaN3 va cefotaxim
Két qua tai hinh 3.6 cho thay sau khi tiép hop & mot s6 dia méi truong
MacConkey c6 chira cefotaxime va NaN3 xuét hién khuan lac E. coli J53 ¢
mau do twoi moc. Pay co 1€ la cac chung J53 da nhan cac plasmid khang
cefotaxim tir cac chung E. coli sinh ESBL cho. Dé kiém tra kha nang truyén
cac plasmid chwra cac gen ma héa sinh ESBL tur cac chung E. coli sinh ESBL
sang chung E. coli J53 ching tdi tién hanh xac dinh sy c6 mat cua gen
blaCTX-M-9, blaCTX-M-1 va blaTEM & céac chung J53 moc trén méi truong
MacConkey c6 chira cefotaxime va NaN3 bang ky thuat PCR da mai.



1Kb

500 bp
400 bp
300 bp
200 bp

100 bp

Hinh 3.7. Hinh dnh di¢n di sim pham PCR sau khi tiép hop
Cha thich: M: Marker 100 bp, PC: Chimg duong (a:CTX-M-1 (588bp),
b: CTX-M-9 (475bp), c: TEM (372bp), d: SHV (231bp), e: CTX-M-8/25 (186bp),
f: CTX-M-2 (107bp)), NC: Chang am, 1-7: c&c chung sau tiép hop.

Két qua kiém tra bang PCR da moi cho thay, sau tiép hop céac khuan lac
E. coli J53 moc trén méi truong MacConkey cé chira cefotaxime va NaN3 cé
mang gen blaCTX-M-9, blaCTX-M-1 va blaTEM. Diéu nay cho thdy nhém
nghién ciru da truyén thanh céng plasmid mang cac gen ma hoa sinh ESBL
sang E. coli J53 trong md hinh phong thi nghiém (hinh 3.7).

B C6 truydn plamid

B Khéng truyén plasmid

Biéu dé 3.8. Ty Ié truyén plasmid mang gen ma hoa sinh ESBL ¢ cdc chiing
E. coli sinh ESBL sang E. coli J53

Két qua thir nghiém ciia ching toi cho thay 16/41 (39 %) chung E. coli
sinh ESBL phan 1ap trén mau phan ngudi khoe manh c¢d kha ning truyén
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plasmid mang gen mad hoda sinh ESBL sang chung E. coli J53 ¢ md hinh
phong thi nghiém.

Bdng 3.31. Ty 1¢ truyén plasmid mang gen blaCTX-M-9, blaCTX-M-1, blaTEM
sang E. coli J53

Gen S6 luong Ty 18 (%) p
blaCTX-M-9 (n=31) 14 45,2
blaCTX-M-1 (n=10) 2 20,0 > 0,05
blaTEM (n=20) 5 25,0

Két qua cua ching t6i & bang 3.30 cho thdy cac chung E. coli sinh
ESBL trong tha nghiém c6 kha niang truyén plasmid mang cac gen
blaCTX-M-9, blaCTX-M-1 va blaTEM sang cho E. coli J53. Trong d6 kha
nang truyén plasmid mang gen blaCTX-M-9 chiém ty 1& cao nhat (45,2%),
tiép dén 1a plasmid mang gen blaTEM (25%) va thap nhat Ia plasmid mang
gen blaCTX-M-1 (20,0%). Tuy nhién sy khéc biét nay khong co y nghia thng
ké Vi p >0,05

Bdng 3.32. Sé Iweng gen c6 thé truyén trén cac chiing mang dong théi 2 gen ma
héa sinh ESBL

S6 chung E. coli sinh ESBL S6 luong Ty l&
Truyén ca 2 gen 5 25,0 %
Truyén 1 gen 2 10,0 %

Khong truyén 13 65,0

Tong 20 100

Trong 41 chung dugc sir dung 1am thir nghiém tiép hop c6 20 chung
mang dong thoi 2 gen ma hoa sinh ESBL. Két qua thir nghiém cua ching toi
cho thdy c6 7 chung xay ra hién tuong tiép hop, trong dé 5/20 (25,0 %) chiang
c6 thé truyén duoc plasmid cua ca 2 gen.
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Chuwong 4: BAN LUAN
4.1. Sw luvu hanh cia vi khuan E. coli sinh ESBL trong miu phan nguoi
khée manh tai cong dong nong thon tinh Thai Binh.
4.1.1. Pic diém ciia doi twong xét nghi¢m

Trong nghién ctru ndy chiing t6i tién hanh xét nghiém 212 nguoi gdm 101
nam, 111 nit thudc 59 hd gia dinh ¢ xa Nguyén X4, huyén Vi Thu, tinh Théi
Binh. Céc d6i tugng xét nghiém nay c6 d6 tudi trung binh 1a 40,14 + 23,08 tudi,
cao nhat 1a 89 tudi va thap nhat 1a 1 tudi (bang 3.1). Cac d6i twong & nhém tudi
50-59 ¢6 ty Ié cao nhat (17,9%) va nhom tudi 80-89 cé ty ¢ thap nhat (4,2%),
cac nhém tudi con lai 6 phan b twong dbi dong déu véi ty 1¢ dao dong tir 6,6%
dén 14,6% (bang 3.2).

Céc ddi twong tham gia nghién ctiu cua ching tdi song trong 59 ho gia
dinh, véi s thanh vién trung binh trong 1 ho gia dinh 13 3,59 nguoi, cao nhat 1a 7
ngudi, thap nhat 12 2 nguoi (bang 3.1). Trong d6 phd bién nhét 1a cac gia dinh co
tr 3 ngudi (30,5%) va 4 ngudi (25,4%). Céc gia dinh c6 2 thanh vién va tir 5
thanh vién trg 1én chiém ty 1¢ thap (bang 3.3).

Vé trinh d6 hoc van, phan Ién nhiig nguoi tham gia nghién ctiu c6 trinh
d6 trung hoc co sé (50%) va trung hoc phd théng (25%), trinh d6 tir trung cip
trd 1én va trinh d6 tiéu hoc (bao gdm hoc sinh tiéu hoc va nguoi gid) chiém ty 18
thap véi ty 18 lan luot 12 9,0 va 9,9%. Ngoai ra trong nghién cau nay cé 6,1%
d6i tuong 1a cac tré em dudi 6 tudi chua biét chir (bang 3.4).

Phan tich dic diém vé nghé nghiép caa nhitng ngudi tham gia nghién ciu
ching t6i nhan thay nghé nghiép phd bién nhat 1a 1am ruong (43,6%), tiép dén 1a
hoc sinh, sinh vién (20,2%) va cong nhan (10,8%). Cc nghé khac nhu thu cdng,
huu trf, can bd, budn béan chiém ty 1¢ thap (bang 3.5).
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4.1.2. Sw lwu hanh cia E. coli sinh ESBL trong méu phin nguwoi khée
manh

Hién nay tinh trang nhiém E. coli sinh ESBL xay ra ¢ khip noi trén thé
gidi, dic biét & khu vuc chiu A ty 18 luu hanh E. coli sinh ESBL twong ddi
cao (38,2%). Trong do6 ty 1¢ E. coli sinh ESBL trong cac nhiém khuan tai bénh
vién cao nhat ¢ Trung Qudc (66,6%) Thai Lan (49,8%) va Viét Nam (47,9%);
ty 1¢ nay trong cac nhiém khuén tai cong dong & Trung Qudc, Han Qudc, Thai
Lan va Viét Nam la trén 20% [41].

Trong nghién ctru ndy, budc dau nhim sang loc cic vi khudn sinh
ESBL, chung t6i nudi ciy mau phan ciia 212 ngudi khoe manh tai cong dong
xa Nguyén X4, huyén Vii Thu trén mdi truong MacConkey c¢6 bd sung CTX
1pg/ml. Két qua cho thay o t6i 92,9 % cac miu phan c6 vi khuan khang CTX
moc, trong d6 79,7% la E. coli, 13,2% khong phai 1a E. coli. Chi c6 7,1% cac
mau phan khong thiy c6 vi khuan dudng rudt khang CTX (bang 3.6). Piéu nay
cho thiy ty 1& mang vi khuan khang CTX, dic biét 1a E. coli & duong rudt cta
nhiing ngudi tham gia nghién ctru chiém ty 1¢ rat cao mic du cac dbi tuong nay
khong c6 tién sir ding khang sinh trong 3 thang trude dob.

Két qua xac dinh E. coli sinh ESBL cho thay trong 212 nguoi tham gia
xét nghiém thi c6 137 nguoi (64,6%) mang E. coli sinh ESBL (bang 3.7). Ty
1€ nay cao hon so véi ty 1¢ mang E. coli sinh ESBL trong cac bénh vién trén
thé gidi trong thoi gian gan day tai Hy Lap (20,2%) [117], tai Bi (11,6%)
[110] va tai My 2014 (11,8%) [30]. Hon nita ty 1& nay cao hon rat nhiéu so
v6i cac nghién ctu tai cong dong nguoi khoe manh & mot sé nude chau Au
nhu Thuy Si (5.5%) [51], Phép (6.0%) [99] va btc (6.3%) [118]. Mat khac
ty 1€ nay cling cao hon so vi cac nghién ctru dugc thuc hién tai cac bénh vién
I6n ¢ Viét Nam trong cac giai doan trudc d6 nhu: Bénh vién Bach Mai
(42,2%) [7], bénh vién Pai hoc Y Dugc thanh phé H6 Chi Minh (32,3%)[6],
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bénh vién 103 Ha Noi (32,43%) [18], bénh vién Binh Dan, thanh phé Hb Chi
Minh (29,22%) [11], bénh vién Da khoa Trung Uong Thai Nguyén (39,53%)
[21]. Tuy nhién ty 1& nay twong dwong véi két qua mot sé nghién ctru cong bd
gan day tai bénh vién & mot sé nudc chau A nhu: Trung Qudc (66,6%), Thai
Lan (49.8), Viét Nam (47,9%) [41] va mot s6 nghién ciru trén ngudi khoe
manh tai cong dong & mot sé nude chau A nhu Trung Qudc (50.5%) [78],
Thai Lan (61.7%) [109] va Viét Nam (Thai Binh (66,7%) [5], thanh phd Hb
Chi Minh (63,1%) [16]). Piéu nay cho thay E. coli sinh ESBL dang luu hanh
& Viét Nam va chau A véi ty 18 kha cao khong chi trong bénh vién ma con
trong cong dong. Hon nita vi khuan nay dang c¢6 xu huéng gia ting & khu vuc
nay trong nhimg nam gan day. Tinh trang sir dung khang sinh khong hop 1y
clia nguoi dan trong diéu tri va trong chin nudi 1a mot trong nhiing nguyén
nhan dan dén sy xuét hién va gia ting cac vi khuan khang thudc. Thém nita,
Thai Binh 1a mot tinh nong nghiép, ngudi dan noi day van con théi quen sir
dung phin ngudi va gia stc trong trong trot va chian nudi. Trong diéu kién
nhiét d6i ctia nudc ta, vi khuan sinh ESBL ton tai trong phén rat dé ton tai va
sinh s6i ndy nd trong moi trudng, lam ting nguy co nhiém ESBL cho cong
dong. Mit khac tinh trang nhiém E. coli sinh ESBL trong thyc pham & khu
vuc nay kha cao (68,4%) [57]. Pay c6 1& ciing 1a ngudén quan trong 1am cho
tinh trang nhiém E. coli sinh ESBL & ngudi khoe manh & day rat cao.

Hon nita, trong nghién ctru nay chiing t6i nhan thay ty 1¢ sinh ESBL &
cac chung E. coli khang CTX chiém ty 18 rat cao (81,1%) (bang 3.7). Ty 1é nay
tuong duong vai ty 1€ sinh ESBL ¢ cac chung E. coli khang cephalosporin
duogc cong bd trong mot nghién ctru ¢ 30 nude chau Au [115]. Qua d6 cho thay
¢6 1& co ché chinh trong khang cephalosporin thé hé 3 cua cac ching E. coli 1a

do sinh cac men ESBL lam bat hoat cac khang sinh nhom nay.

Phan tich vé do tudi cta nhitng nguoi khoe manh mang E. coli sinh
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ESBL, ching t6i nhan thiy: nhiing ngudi mang E. coli sinh ESBL nam trong
do tudi tir 1 dén 86. Cac dbi tuong thudc nhom tudi 50-59 ¢ ty 1€ mang
E. coli sinh ESBL cao nhat (81,6%), ty 1é nay thap nhat (52%) ¢ nhém tudi
60-69. Ty 18 mang E. coli sinh ESBL & nhém tudi 50-59 cao hon han so véi
ty 1& nay & cac nhom tudi 30-39, 40-49 va 60-69 (véi p <0,05) (bang 3.8).

Khi phan tich dic diém vé gidi tinh cua cac ddi twong mang E. coli sinh
ESBL, chiing t6i nhan thay: Trong 111 nit tham gia xét nghiém thi co 72
ngudi mang E. coli sinh ESBL, chiém 64,9%. Trong 101 ddi twong nghién
ctru 1a nam thi ty 1& mang E. coli sinh ESBL 1a 64,6%. Su phan bd vé ty 1é
mang E. coli sinh ESBL gitra 2 gidi la twong duong nhau véi p > 0,05 (bang
3.9). Két qua nay ciia chung toi ciing tuong tu nhu nghién ctru ciia Nguyén

P4 Phic trén ngudi khoe manh tai Thanh phd H6 Chi Minh [15].

Trong 59 hd gia dinh tham gia nghién ctru, 55 hd (93,2%) c6 nguoi
mang E. coli sinh ESBL. S6 ngudi mang E. coli sinh ESBL trong 1 ho gia
dinh dao dong tir 1 dén 7 nguoi, trong d6 sé ho gia dinh c6 2 ngudi mang
E. coli sinh ESBL chiém ty 18 cao nhat (42,4%), tiép dén 1a cac ho gia dinh co
3 nguoi mang (18,6%) va 1 nguoi mang (16,9%). Cac ho gia dinh c6 tr 4
ngudi mang E. coli sinh ESBL trd 18n chiém ty 1é thap (bang 3.10).

Phan tich vé ty Ié cac thanh vién trong cac ho gia dinh mang E. coli
sinh ESBL chung toi nhan thay: S6 ho gia dinh c6 tat ca cac thanh vién mang
E. coli sinh ESBL chiém ty 18 cao nhat (35,6%), tiép dén 1a cac ho gia dinh co
tir 60 dén dudi 100% s6 thanh vién trong gia dinh mang (27,1%). Cac ho gia
dinh c6 30 - 60% thanh vién mang chiém ty 1& 22,0% va chi c6 8,5% céc ho
gia dinh c6 s6 ngudi mang dudi 30% cac thanh vién (bang 3.11). Diéu nay
cho thay c6 thé c6 su lay lan vi khuan E. coli sinh ESBL cho nhau giira cac

thanh vién trong cung ho gia dinh bai I1€ cac thanh vién trong cung ho gia dinh
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ding chung ngudn thirc an, nudc udng, co6 chung cac diéu Kién méi truong
trong sinh hoat hang ngay nhu ngudn nudc dung trong sinh hoat, nha vé sinh.
Pay 1a nhitng diéu kién phu hop véi cac con duong lay truyén caa E. coli 1a

thong qua thtrc dn, ngudn nuéc bi 6 nhidm, tiép xdc véi ngudi bi nhiém.

Phan tich ty 1 nhiém E. coli sinh ESBL theo trinh 6 hoc van ching toi
nhan thiy nhitng ngudi cé trinh do tiéu hoc ¢d ty I& nhiém E. coli sinh ESBL
thap hon so v&i cac nhdm khéc. Tuy nhién su khéc biét nay khong cé y nghia
théng ké véi p > 0,05 (bang 3.12).

Trong cac dbi tuong tham gia xét nghiém, ty Ié mang E. coli sinh ESBL
cao nhat & nhém cén bo (77,8%), tiép dén 1a nhém lam nghé tha cong
(76,9%), hoc sinh sinh vién (65,1%), lam ruong (63,0%), budn ban (62,5%),
tré nho (61,5%) va thap nhat la can bo huu (45,5%). Tuy nhién khéng co
khac biét vé ty 16 mang E. coli sinh ESBL giita nhimg ngudi ¢6 nhdm nghé
nghiép khac nhau, véi p>0,05 (bang 3.13).

4.2. Pic diém sinh hoc ciia cac chiing E. coli sinh ESBL
4.2.1. Pdc diém sinh vat, hoa hec criia cac chang E. coli sinh ESBL

Trong nghién ciru nay chung t6i dinh danh vi khuan E. coli bang tinh
chat sinh vat, héa hoc sir dung cac moi truong TSI, CLIG, LIM. Két qua
nghién ctu cta ching toi cho thay tat ca cac chang vi khuan E. coli sinh
ESBL déu c6 kha nang 1én men glucose, 1&n men lactose hoic sucrose, khong
sinh H.,S, khdng 1én men cellobiose. Hau hét cac vi khuan déu c6 kha ning
sinh indol va sinh khi gas (>94%). Phan lén cac ching c6 1én men dudng
lactose (88,3%), decarboxylase lysine (80,3%), thuy phan B — glucuronidase
(78,8%) va kha nang di dong (77,4%) (bang 3.14)

4.2.2. Pdc digm khang khéng sinh cia cac ching E. coli sinh ESBL
Hién tugng vi khuan khang khang sinh dang ngay mot gia tang & khap

cac chau lyc. Vi khuan E. coli sinh ESBL 1a mét tic nhan duoc bao cao khang
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lai nhiéu thudc khang sinh voi ty 1€ cao ¢ nhiéu noi trén thé gidi, dac biét l1a
khu vuc chau A va chau My La tinh. Nghién ctru ¢ khu vuc chau A-Théi Binh
Duong cho thiy ty 1é khang ctia cac ching E. coli sinh ESBL véi cac khang
sinh cefepime, cefotaxime, ceftazidime, ceftriaxone va ciprofloxacin ¢ khu
vuc nay la trén 70 %. Pac biét 1a mic dd khang vadi cac cephalosporin nhur
cefepime, cefotaxime, ceftazidime va ceftriaxone ctia cac chung E. coli sinh
ESBL cao hon rat nhiéu so voi vi khuan khéng sinh ESBL [61]. Tai khu vuc
My La-tinh, ty 1€ khang cua cac chung E. coli sinh ESBL phan 1ap tur bénh
nhan nhiém khuan 6 bung véi cac khang sinh nhu cefeprime, cefotaxim va
ceftriaxon la trén 90%, trong khi ty 1¢ nay ¢ nhém E. coli khéng sinh ESBL la
dudi 5%, vi khuan nay con khang cac khang sinh nhom khac nhu ceftazidime,
ciprofloxacin va levofloxacin véi ty 1¢ cao [121].

Viét Nam 12 mét trong sé cac nudce co tinh hinh khang khéang sinh ¢
muc dang lo ngai. Nhiéu nghién ctru cho thay céac vi khuan E. coli sinh
ESBL dugc phén 1ap tai cac bénh vién da khang ampicillin, va cac khang
sinh cephalosporin thé hé 3 voi ty 1é rat cao (>90%) [14, 19, 23, 116].
Ngoai kha nang khang cic khang sinh thudc ho B-lactam, hau hét cac vi
khuan E. coli sinh ESBL thuong khang ddong thoi véi cac khang sinh thudc
cac nhom khac nhu aminoglycosides fluoroquinolones, quinolones va
tetracycline gdy nén hién tugng dong khang nhiéu loai khang sinh, do d6 hau
hét cac chung E. coli sinh ESBL 1a cac chung khang da thudc v6i kha ning
khang lai it nhat ba nhom khang sinh, trong dé pho bién 1a cac chung khang
lai 6-8 khang sinh [18, 19]. Cac chung sinh ESBL khang dong thoi nhiéu
khang sinh dang gia tang qua cac nam (8,33% - 15,38% nam 2008, 18,75% -
25,0% nam 2009 [18]. Cac ching E. coli sinh ESBL ciling dugc bao cao co
kha nang khang khang sinh cao hon so véi cac ching khong sinh ESBL [14,
18, 19, 23, 116].
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Tuong tu nhu cac nghién curu trén, nghién ctru cia chung t61 cling ghi nhan
E. coli sinh ESBL d3 khang lai véi hau hét cac nhom khang sinh théng dung
hién nay véi ty 16 twong déi cao: 100% cac chung khang véi AMP. Ty 1¢ khang
v6i SXT va TET déu cao, lan luot 1a 81,0% va 77,4%. Trong nhém
aminoglycosides, ty 1¢ khang cao nhat 1a STR (67,9%), tiép theo 1a GEN
(32,1%) va KAN (21,2%). Vi khuin nay khang kha cao véi cac khang sinh
nhom quinolone nhu NAL (56,9%), CIP (37,2%) . Ty 1¢ khang v&i CHL ciling
kha cao 34,3%. Tuy nhién, cac chung vi khuin ndy van con nhay cam véi mot
s6 khang sinh nhu FOX, FOF va MEM (ty 1¢ khang lan luot 1 4,4%; 1,5% va
1,5%) (bang 3.15). E. coli 1a vi khuan chil yéu (chiém 70-80%) gdy nhiém
trung tiét niéu. Vai tinh trang vi khuan E. coli khang thudc dang ngay cang
pho bién nhu hién nay, viéc diéu tri bang khang sinh chi hiéu qua khi c6 két
qua khang sinh do. Tuy nhién, tai Viét Nam, chi c6 cac bénh vién tuyén trung
uong hodc bénh vién 16n myén tinh méi ¢6 kha nang nuoi céy, dinh danh va
xac dinh d6 nhay cam khang sinh cta vi khuéan. Do khong thé thuc hién duoc
cac xét nghiém vi sinh, khang sinh do nén viéc diéu tri cac bénh nhiém khuan
& tuyén y té co sé chu yéu dua vao phac d6 kinh nghiém. Theo hudng dan cua
Hiép hoi bénh truyén nhiém Hoa Ky va Hiép hoi vi sinh va bénh truyén
nhiém chau Au [56], néu diéu tri theo phac do kinh nghiém thi khong nén st
dung céc khang sinh c6 ty 1é khang trén 10%. Két qua nghién ctru ctia ching
t6i cho thdy cac khang sinh thudng sir dung trong diéu tri nhiém tring tiét
niéu tai Viét Nam nhu AMP, CTX, CAZ, CIP, GEN, SXT [4] s& khong thé ap
dung voi phac d6 kinh nghiém trong diéu tri nhiém tring tiét niéu. Mic du
vay, hau hét cac ching E. coli sinh ESBL trong nghién ciru nay van con nhay
cam v6i MEM, FOF va FOX (ty 1€ khang dudi 5%) (bang 3.14). Tuy nhién,
theo hudéng dan cta Bo Y té, thi FOF va FOX 1a 2 loai khang sinh khong

dugc dua vao phac do diéu tri cac trudong hop nhiém trung tiét niéu [4] chung
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t6i cho rang can phai nghién ctru danh gia hiéu qua cua cac khang sinh nay
trong diéu tri nhidm trung tiét niéu do E. coli sinh ESBL vi cac khang sinh
nay c6 thé 13 nhimg Iya chon hiéu qua hon so véi cac khang sinh thuong sir
dung trong phac dd diéu tri nhiém trung tiét niéu ciia B6 Y té da dua ra.

Két qua ¢ biéu do 3.1 cho thay tat ca cac chung E. coli sinh ESBL déu
khang it nhit 1 nhom khang sinh, phan I6n cac chung nay khang tir 3 dén 9
khang sinh, dic biét c¢6 chung khang téi 12 trong s6 13 khang sinh duoc thir
nghiém. Hon nita két qua danh gia mtrc d6 khang da thudc cho thy 86,1%
s6 chung E. coli sinh ESBL la cac ching khang da thuéc (khong nhay cam
v6i 3 nhom khang sinh tré 1én), trong d6 khong nhay cam véi 5 va 6 nhom
khang sinh chiém wu thé véi ty Ié lan luot 1a 26,3% va 22,6%. Ngoai ra,
chung t61 con phat hién 1 chung (0,7%) khong nhay cam véi 9 nhom khéang
sinh trong s6 10 nhom khéang sinh thir nghiém (bang 3.15). Chung nay co
kha nang 1a cac chung XDR va dé khang dinh thi can phai tiép tuc thur
nghiém vé6i 7 nhom khang sinh khac theo huéng dan ctia Magiorakos [113].
So sanh vai két qua nghién ciu caa Donk (2012) [120] tai 3 nudc Ha Lan,
Puc va Bi cho thay ty 1& E. coli sinh ESBL khang da thudc (MDR) lan luot
1a 11%, 17% va 27%, ty 1 ndy thip hon nhiéu so voi két qua nghién ctru cla
ching t6i. Su khac biét nay co I€ 1a do tinh trang stir dung lam dung khéng
sinh ¢ Viét Nam dién ra phé bién. Mic du di c6 qui dinh vé ké don va ban
thudc theo don, nguoi bénh van c6 thé mua thudc khang sinh va nhiéu loai
thudc khac truc tiép tir cac nha thude va cac quay thudc béan 1é. Ty diéu tri 13
tinh trang kha phé bién, mic du ty chan doan thuong rat thiéu chinh xéc [7].
Mt khéc do thiéu kién thuc vé sir dung khang sinh hop 1y, nhiéu nguoi dan
st dung khang sinh ma khong tuan tha chat ché huéng dan vé thoi gian va
lidu lwong dung thudc khang sinh [7]. Pay c6 18 ciing 1a nguyén nhan quan

trong gay nén tinh trang khang da thudc & vi khuan. Vi vay can cé nhiing
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bién phap dé quan ly viéc sir dung khang sinh mot cach hop Iy trong ca bénh
vién va cong dong dé han ché tinh trang khang khéang sinh, dic biét 1a khang
da thudc ngay cang gia ting trong cong dong.

4.2.3. Pdc diém cdc gen ma hoa sinh ESBL 6 cdc chiing E. coli sinh ESBL

Hién nay di c6 hon 600 bién thé enzyme ESBL khéac nhau duogc phéat
hién, twong ng s& c6 hon 600 kiéu gen ma hda sinh ESBL khac nhau. Trong
d6, dbi véi ho gen blaCTX-M c6 hon 100 bién thé khac nhau duoc xép vao 5
nhém gom: blaCTX-M-1, blaCTX-M-2, blaCTX-M-8, blaCTX-M-9 va
blaCTX-M- 25; con lai cac bién thé khac cha yéu thudc kiéu gen ho blaTEM
va blaSHV [32, 101].

Trude day blaSHV va blaTEM 1a hai nhém gen ma hoa ESBL pho bién
nhat ¢ vi khuan E. coli sinh ESBL. Tuy nhién trong nhiing nim gan day nhom
gen blaCTX-M dang tro nén chiém wu thé [32, 55, 74, 101]. Trong nghién cuau
cua chung toi, ty 1€ cac chiung mang nhom gen blaCTX-M (94,1%) cao hon so
véi ty 1€ cac chung gen blaTEM (45,3%), khong phat hién chung nao mang
nhom gen blaSHV. Trong cac kiéu gen cua nhém gen blaCTX-M, phé bién
nhat 13 kiéu gen blaCTX-M-9 (66,3%), tiép dén la kiéu gen blaCTX-M-1
(26,3%) va thap nhét 13 kiéu gen blaCTX-M-9/CTX-M-1 (0,7%). Khong phat
hién ching nao mang kiéu gen blaCTX-M-2 hoic kiéu gen blaCTX-M-8/25
(bang 3.17). Su phan bd cac gen ma hoa sinh ESBL trong nghién ciu nay caa
ching toi twong tw nhu két qua cia mot sé nghién ciru dugc thyuc hién tai Viét
Nam trong thoi gian gan day [95, 103]. Qua d6 cho thdy duoc khuynh hudng
phan bd cac gen ma hoa sinh ESBL ¢ Viét Nam ciing twong tu trén thé gidi,
nhat 13 sy phan bd pho bién va rong khap cta blaCTX-M thay vi blaTEM va
blaSHV, tir 46 c6 thé khang dinh su bién héa linh hoat va kho dy doan ciing

nhu kho kiém soat caa tinh trang khang khéang sinh ¢ vi khuan.
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Vi khuan E. coli sinh ESBL c6 thé mang mot hodic nhiéu gen ma hoa
sinh ESBL. Trong nghién cau nay ching t6i phat hién 41,6 % sb chung E. coli
mang dong thoi 2 gen ma hda sinh ESBL (biéu d6 3.2) trong d6 ¢c6 2 kiéu két
hop 14 chu yéu 1a blaCTX-M-9/TEM va blaCTX-M-1/TEM (bang 3.18). Chung
t6i phét hién 1 ching mang ddng thoi 3 gen blaCTX-M-9/CTX-M-1/TEM (bang
3.19). Su xuat hién cua nhiéu gen mé hoa sinh ESBL trong ciing mdt chung vi
khuan s& 1am thay d6i kiéu hinh khang khang sinh theo huéng phuc tap hon,
lam cho vi khuan c6 thé khang cung lac nhiéu loai khang sinh, gay tinh trang
khang da thudc rat nguy hiém. Vi vy can c6 nhiing bién phap dé quan 1y va
han ché su lan truyén cac vi khuan mang cac gen khang khang sinh, dic biét 1a
céc truong hop mang nhiéu gen khang khang sinh dé han ché sy lan truyén cac
nguon tang trit gen khang khang sinh nguy hiém cho cong dong.

Khi so sanh mutrc d6 khang khang sinh cta céc ching E. coli mang kiéu
gen blaCTX-M-1 va blaCTX-M-9 chung t6i nhan thdy: Cac chung mang kiéu
gen blaCTX-M-1 ¢c6 ty 1é khang cao hon so véi cac chung mang kiéu gen
blaCTX-M-9 & mot s6 khang sinh nhu CAZ (63,9% so voi 16,5%), KAN
(47,2% so véi 12,1%), NAL (75% so voi 48,4% ), CHL (55,6% so voi
26,4%) (bang 3.20). Ty 1¢ khang vdi cac khang sinh thir nghiém con lai ¢ 2
nhom nay twong duong nhau.

Panh gia vé mic do khang da thudc cua cac chung E. coli sinh ESBL
chdng toi nhan thiy cac chung mang kiéu gen blaCTX-M-1 va blaCTX-M-9
c6 ty 1é khang da thudc thap nhat (69,2%), trong khi cac kiéu gen con lai
déu c6 ty 1¢ khang da thudc rat cao (trén 90%) (bang 3.21). Mit khac ching
t6i cling nhan thdy muc d6 khang da thudc ciia cac chung nghién ciu ting
dan theo s6 gen ma hoa sinh ESBL cac chiing d6 mang. O cac chiing mang 1
gen ma hoa sinh ESBL ty 18 khang da thudc 1a 78,9%, ty 18 nay 1a 94,7% &
cac chung mang 2 gen ma héa sinh ESBL va 100% ¢ cac chung mang 3 gen
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ma héa sinh ESBL (biéu d6 3.3). Két qua nay cho thiy kha ning khang thudc
ctia cac ching E. coli sinh ESBL c6 lién quan véi cac gen khang thuéc ma
chung mang. Mdi gen khang thudc s& quy dinh kha ning khang cua vi khuan
v6i mot hodc nhidu khang sinh khac nhau, vi vdy viéc mang dong thoi gen
nhiéu gen khang thudc sé lam gia ting kha ning khang khang khang sinh cua
vi khuan v6i nhiéu khang sinh khac nhau.

Bén canh d6 tinh trang vi khuan E. coli khang colistin - mot khang sinh
dugc coi 1a lua chon cudi cung cho cac nhiém khuin Gram am khang da
thudc, dd duoc thong bao ¢ nhiu noi trén thé gigi. Nam 2015, gen mcr-1
khang colistin d& dugc phat hién 1an dau tién tai Trung Quéc [81], sau d6 cac
gen ndy duoc phat hién tai My [90], va mot sb noi trén thé gidi. Tinh dén
thang 2 nam 2017, mcr-1 da duoc phat hién tai hon 30 qudc gia trén 5 chau
luc [26].

Tai Viét Nam, cac chang vi khuan khang colistin da dwoc phat hién &
thuc pham, gia sic, gia cam [87, 97] va & bénh nhan trong bénh vién [9].

Trong nghién ciru nay ching téi phat hién 11 /137 (8,0%) chung E. coli
sinh ESBL mang gen mcr-1 khang colistin (biéu d6 3.4). Viéc st dung cac
thudc co colistin trong phong va diéu tri bénh trong chian nudi ¢ khu vuc nay
kha thuong xuyén (>50% ho gia dinh) [94] c6 I& 1a nguyén nhan xuat hién cac
chang mang gen khang colistin. Mt khac két qua mot nghién ctu gan day
cua chang t6i thuc hién trén mau phan ga va phan lon thu thap tir 42 ho gia
dinh trong cac ho gia dinh noi trén cho thay ty 1& vi khuan khang colistin
chiém ty I¢ rat cao (>90%), trong d6 chu yéu la cac vi khuan mang gen mer-1
(35/36 & mau phan ga, va 33/36 & mau phan lon)[72]. Pay c6 thé la nguon
tang trir nguy hiém cac vi khuan khang colistin trong cong déng. Cac 6 tang
trir nay khong chi 1am lay nhidm va lan truyén céc vi khuan khang colistin
trén gia sdc gia cAm ma chidng con gy 6 nhiém moi trudng va nhiém cho
nguoi. Vi vay can c6 nhiing bién phéap han ché viéc sir dung colistin trong
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chan nudi & khu vuc ndy, gop phan han ché sy gia ting cac vi khuan khang
colistin trong cong ddng.
4.2.4. Pdc diém phdn nhém phat sinh lodi ciia cdc chiing E. coli sinh ESBL
Phan tich dic diém nhom phat sinh loai cua cac chung E. coli sinh ESBL
phan 1ap tir mau phan ngudi khde manh ching t6i nhan thay: c6 su ton tai ca 4
nhém A, B1, B2 va D, trong d6 cac nhom A chiém ty Ié cao nhat (43,1% ), tiép
dén 1a nhém D (32,1%), nhom B1 (14,6%) va thap nhat 1a & nhom B2 (10,2%)
(biéu @6 3.6). Két qua nay ciing tuong tu nhu két qua nghién ctu cia BUi Thi
Mai Huong va cong su nghién ciu trén nguoi khoe manh trong cong dong tai
Ha Noi [65]. Tir d6 cho thay phan I6n cac vi khuan E. coli sinh ESBL & nguoi
khoe manh tai cong déng thudc cac nhom A, D va B1. Diéu ndy dong nghia véi
cac vi khuan nay chu yéu la vi khuan E. coli cong sinh duong rudt thong
thuong hodc co thé 1a cac chang E. coli co hoi gay bénh 1y duong rudt néu céc
chang vi khuan nay c6 mang gen doc luc. Tuy nhién van c6 mot luong nho cac
chang vi khuan E. coli sinh ESBL nay thuoc nhém B2 (10,2 %). Pay 1a nhom
da duoc chung minh cé doc luc cao, ¢6 kha nang gay bénh khong chi ¢ duong
tiéu hoa ma con cé kha ning gay nhiém khuan tiét niéu, nhiém khuan huyét
[39] vi vay viéc Iuu hanh cia nhom nay trong duong rudt nguoi khoe manh s¢

tiém tang nguy co gy bénh cho nhimg nguoi khoe manh trong cong dong.

Panh gia kha nang khang khang sinh cua cac nhom phat sinh loai, ching
t6i nhan thiy ty 16 khang cac khang sinh thudc ho betalactamse, quinolone,
fosfomycin va wc ché con duong folate ¢ ca 4 nhom phat sinh loai 1 tuong
duong nhau. Tuy nhién véi cac nhdm khang sinh con lai thi c6 su khéc biét vé ty
I¢ khang gitra cac nhém: Nhom B2 c¢o ty I¢ khang cao vai streptomycin, nhom
B1 c6 ty Ié khang chloramphenicol cao nhét, trong khi nhém D ¢4 ty I¢ khang
V6i 1 s6 khang sinh nhu Gentamycin, ciprofloxacin, chloramphenicol thap nhat

(bang 3.22). Tuy nhién danh gia mac d6 khang da thudc cua cac nhom phat
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sinh lodi chdng t6i nhan thay khdng c6 su khac biét c6 ¥ nghia théng ké giira

cac nhom (bang 3.23).

4.2.5. DPic diém cdc gen dic luc ciia cdc ching E. coli sinh ESBL

E. coli 1a vi khuan séng cong sinh chiém wu thé trong hé vi sinh vat
duong rudt cia ngudi va dong vat. Tuy nhién, khi c6 diéu kién thich hop,
mot s6 nhém E. coli gdy doc tang sinh manh, tré thanh nguyén nhan gay tiéu
chay nghiém trong trén ngudi va gia suc.

Mot s6 nghién ciu gan day cho thay gen doc luc cua E. coli khdng chi
duoc phat hién ¢ bénh nhén tiéu chay ma con dugc phat hién ¢ trong duong tiéu
hoa cua nhitng nguoi khée manh, tham chi ¢ ca tré em mai sinh [34, 59, 125]
Céc chung E. coli gay tiéu chay nhu EAEC, EPEC, ETEC, STEC xuit hién &
cac bénh nhan tiéu chay va cac bénh nhan khong tiéu chay vai ty 1€ tuong duong
nhau [34].

Nham tim hiéu sy ¢ mat caa cac gen doc luc cua cac chung E. coli gay
tiéu chay & nguoi khoe manh, chiing t6i tién hanh xac dinh 11 gen doc luc dai
dién cho 6 nhom E. coli gay tiéu chay. Két qua cho thay trong 137 chang E. coli
sinh ESBL nghién cuu, ching toi phat hién c6 63 chung (46%) mang gen doc
luc (bang 3.24), ty Ié nay cao hon so véi két qua nghién cau cua Bueris (18,7%)
[34], Hoang Thi Bich Ngoc (33,3%) [15]. Pay la mdi nguy co tiém tang de doa
sic khoe cho ngudi bénh tai cong dong boi 18 nguoi khoe manh mang cac vi
khuan chia doc t6 ¢ thé dao thai ra ngoai méi truong, véi diéu kién thoi tiét
nudc ta rat dé lan truyén va bung phét thanh céc dich tiéu chay tai cong dong.

Trong céc chung mang gen doc luc duoc phat hién, ching t6i nhan thay
Céc chung EAEC va EPEC chiém uu thé voi ty 1¢ l1an luot 1a 21,1 % (29/137
chung, tat ca cac chung nay déu mang gen AstA) va 15,6 % (21/137 chang, trong
d6 14 chang mang gen bfpA duoc xép vao nhom EPEC dién hinh va 7 chung

E. coli mang gen eaeA nhung lai &m tinh vé&i cac gen bfpA duoc xép vao
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nhém aEPEC-EPEC khdng dién hinh)(bang 3.24). Su phé bién cua céc ching
EAEC va EPEC trong nghién ctu cua ching t6i ciing twong tu nhu két qua
nghién ciu cta céc tac gia Bueris tai Braxin [34], Hedge tai An D6 [62], NV
Trung [116] va Hoang Thi Bich Ngoc tai Ha Noi [15] khi cac tac gia nay
nghién ctu vé E. coli gay tiéu chay & tré em c6 tiéu chay va khong tiéu chay.
Diéu nay ciing dong nghia véi viéc cac chung EAEC va EPEC a cac chung
E. coli phé bién & ca bénh nhan tiéu chay va ngudi khoe manh.

Két qua nghién ctu caa ching t6i ciing cho thy cac chung ETEC va
chiém ty 1& thap (5,1%) (bang 3.24) trong d6 1 ching mang gen LT, 2 chung
mang ca LT va Stla, 4 chung mang Stlb. Yéu t6 STa cta chung EPEC di duoc
Pitari bao céo rang c6 kha ning ngin chin sy ting sinh té bao ung thu rudt
non [104]. Vi vay, mac du cac chung EPEC la tac nhan gay tiéu chay nhung
viéc mang cac chung ndy & nguoi khoe manh co thé c6 tac dung bao vé co thé
chdng lai can bénh ung thu rudt non.

Ngoai cac chung mang gen doc luc thuoc mot nhdém E. coli gay tiéu chay,
trong nghién ciu nay chiang toi cling phat hién 6 ching mang cac gen doc luc
thugc ca 2 nhdm EAEC/DEAC (5 chang) va EAEC/EPEC (1 chung) (bang
3.24). Viéc xuat hién dong thoi cac gen nay goi ¥ vé kha ning gia ting nguy co
Xuat hién tiéu chay & nhitng nguoi khée manh tai cong dong.

Trong nghién cau nay ching téi khdng phét hién chung vi khuan nao
mang cac gen stx1, stx2 (dai dién cho nhdm EHEC) va ipaH (dai dién cho
nhém EIEC). Cé 74 chung trong nghién cau khdng phéat hién duoc cac gen
doc luc (bang 3.24).

Gan day mot s6 tac gia tim hiéu mdi lién quan giira sy xuat hién céc
gen doc luc caa E. coli véi tinh trang khang khang sinh caia vi khuan nay. Tuy
nhién madi lién quan gitta cac gen khang khang sinh va gen doc luc ¢ cac

chang E. coli chwa duoc sang té [53, 89, 99]. Nham tim hiéu vé mdi lién quan
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nay, ching tdi tién hanh phan tich dic diém khang da thudc cua cac chung
E. coli mang gen doc lyc. Két qua nghién ctru caa ching toi: Tat ca cac chung
mang cac gen doc luc thuoc nhém EAEC/DEAC va EAEC/EPEC déu la cac
chung khang da thudc, cac chung EPEC va EAEC c6 ty 1¢ khang da thudc cao
Vvéi ty 1 lan luot 12 95,2% va 93,1%. Céc chung ETEC c6 ty 1é khang da
thudc thap (50,0 %) (bang 3.25), tuy nhién chang nay chi chiém mot ty 1¢ rat
nho trong cong dong. Viéc mang cac vi khuan chira ddng thoi cac gen doc luc
va gen khang da thudc sé tiém tang nguy co gy ra cac bénh Iy tiéu chay
khang da thudc cho ngudi khoe manh trong cong dong. Hon nita cac vi khuan
nay cu tri trong duong rudt, khi duoc dao thai ra ngoai qua phan, voi diéu
kién thoi tiét ndng am nudc ta rat dé lan truyén va bung phat cac dich tiéu

chay khang da thudc tai cong dong.

Khi phan tich dic diém mang gen doc luc theo nhém phat sinh loai
ching t6i nhan thay: gen doc luc dugc phét hién & ca 4 nhom phat sinh loai
trong d6 cao nhat & nhém B2 (57,1%), tiép dén 1a nhém B1(55,0%), nhém D
(45,5%) va thap nhat 1a nhom A (40,6%) (bang 3.26). Két qua nay ciing tuong
tu nhu két qua nghién cau cua Escobar-Paramo trén cac chang E. coli dugc
phéan lap tir nguoi khoe manh tai Phap [48] va ZhaoR nghién ctu trén bénh
nhan nhiém khuan tiét niéu nam vién lau ngay tai Pai Loan[123]. Diéu nay kha
phU hop véi dic diém cua nhom B2 da dugc ching minh 13 nhém c6 kha nang

gay bénh cao nhit & nguoi.

4.2.6. Moi lién hé kiéu gen giita cdc chiing E. coli sinh ESBL

Hién nay ky thuat PFGE la ky thuat sinh hoc phan tir dugc nhiéu nha
khoa hoc str dung dé nghién ctru va danh gia su 1ay truyén caa céc vi khuan
gay bénh ¢ trong bénh vién va cong dong.

Cac nghién ctiu trén thé gigi cho thay vi khuan E. coli sinh ESBL ¢6 sy

da dang vé kiéu gen, tuy nhién giira c4c chung trong ciing mot nhém kiéu gen
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thuong c6 méi lién hé gan: Nghién ciu cua Mnif cho thay cac chang vi khuan
E. coli sinh ESBL phan Iap tir bénh vién tai Tunisia c6 mic do twong ddng
gen 13 62,8%, trong d6 90/148 ching c6 muc twong dong trén 80%, cd moi
lien quan gan giira cac chung duoc thu thap tir cac thoi gian va dia diém khéc
nhau [91]. Nghién ctru cua tac gia Daoud tai Lebanon chiing minh mac du cac
chang E. coli phan Iap tir bénh nhan nhidm khuan tiét niéu c6 su da dang vé
kiéu gen nhung gitra c4c chang trong cing mot nhom co do twong dong rat
cao (>95%) [47].

Tuong tu nhu cac nghién ctu trén, nghién ctu cua chung t6i cling cho
thay céc chung E. coli sinh ESBL ¢ ngudi khée manh tai Thai Binh c6 sy da
dang vé kiéu gen, tuy nhién gitra cac chung trong ciing mot nhém kiéu gen
thuong c6 mbi lién hé gan. Két qua nghién cau & hinh 3.3 cho thay 54,9%
(73/133) céc chang E. coli sinh ESBL khéng c6 méi lién quan chat ché vé
kiéu gen (c6 muc twong dong dudi 80%). Picu d6 ching to su da dang vé mat
kiéu gen cua nhitng chung E. coli sinh ESBL. Ty Ié E. coli sinh ESBL khong
c6 mbi lién quan chit ch& vé kiéu gen trong nghién ctu caa ching tdi thap
hon so véi ty I¢ nay trong nghién ctu cua tac gia Liao (75 %) trén céac chung
E. coli phan I4ap tir bénh vién tai Trung Qudc [80]. Su khéc biét nay c6 1& 1a do
cac chuang trong nghién ctru ctia ching t61 dugc phan 1ap tir cic thanh vién
trong cac ho gia dinh trong cung mot x& trong khi cac chang trong nghién cuu
cua Liao duoc phan l4p tir bénh vién nén cac chung nay cé thé duoc phan lap
tir cac ¢4 thé & cac khu vuc dia 1y khac nhau, do d6 nguon goc di truyén cua
cac chung nay c6 thé da dang hon.

Cac chung E. coli sinh ESBL c6 lién quan dén mot hoac nhiéu chang
khac voi ngudng twong dong vé kiéu gen tir 80% trg 1én chiém 45,1%
(60/133), trong d6 28 (21,1%) chung c6 mbi lién quan gan vé kiéu gen véi
murc twong dong tir 80% dén dudi 95% va 32 ching (24%) c¢6 mbi lién quan
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rat chat ch& vé kiéu gen véi co mic tuong dong tir 95% dén 100%. Céc ching
c6 ngudng twong dong tir 95% tra 1én dugc phan bd trong 15 nhém kiéu gen,
trong &6 phan 16n 12 cac nhdm c6 2 chang (14/15 nhdm), chi ¢6 1 nhém gém
4 chung. Phan tich 15 nhdm kiéu gen nay ching tdi nhan thiy: c6 9 nhém bao
gom céc chung duoc phan 1ap tir cac thanh vién trong cing ho gia dinh, d6 1a
cac nhém: nhém 2 (gom chung 31 va 32, ho gia dinh s 10); nhém 3 (gom cac
chung 147, 148, 149 va 150, ho gia dinh 64); nhdm 8 (gém cac chang 59 va
59, ho gia dinh 20); nhém 10 (gom cac chang 92 va 199, ho gia dinh 38);
nhém 11 (gdém céc chung 56 va 57, ho gia dinh 20); nhém 12 (gém ching 121
va 122, ho gia dinh 48); nhdm 13 (gém céc chung 103 va 105, ho gia dinh
42); nhém 14 (gém cac chang 70 va 71, ho gia dinh 24) va nhém 15 (gom 2
chung 22 va 23, hd gia dinh 8). Sau nhom con lai trong 15 nhém la nhom 1,
nhém 4, nhom 5, nhém 6, nhom 7, nhom 9 chira cac ching duoc phéan lap tu
cac ching thudc cac ho gia dinh khac nhau. Mat khac, danh gia kiéu hinh
khang khang sinh gitra c&c chung trong cung 1 nhom trong 15 nhom nay
ching ti nhan thay cac chung thuéc nhém 3, nhém 4, nhém 7, nhém 12 ¢c6
kiéu hinh khang khang sinh hoan toan giong nhau (hinh 3.3). Khi cac chung
E. coli sinh ESBL giita cac cé thé trong cling nhdm c6 méi lién quan rat chit
ché vai nhau cho thay cac chang nay cé ciing nguon goc di truyén va xuét
phat tir cing mot nguon 1ay nhiém (thuc pham, nudc ubng) hoic co thé 1a su
lay nhidm tir c& thé nay sang ca thé khéc. Sy 1ay nhiém cac chung E. coli sinh
ESBL nay khong chi xay ra gitra cac thanh vién trong cung mét ho gia dinh
(nhém 2, 3, 8, 10, 11, 12, 13, 14, 15), ma con dang xay ra trong quan thé
nguoi khée manh tai Thai Binh (nhém1, 4, 5, 6, 7, 9). Do dé can cé cac bién
phap can thiép hiéu qua nham ngin chan sy lan truyén caa cac chang vi

khuan nay trong cong dong.
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Nhu vay bang ki thuat PFGE da ching minh duoc sy 1ay nhiém cua vi
khuan E. coli sinh ESBL giita c4c thanh vién trong ciing ho gia dinh va trong
cong dong nguoi khoe manh tai ndng thén Thai Binh. Tuy nhién mot sb
chang E. coli sinh ESBL khéng xac dinh duoc mdi lién hé vé kiéu gen. Phai
chiang do cac gen ma hoéa sinh ESBL thuong nam trén plasmid, mot sé it
truong hop gen ma héa sinh ESBL nam trén nhiém sic thé caa vi khuan nén
phuong thire 13y truyén gen ma hda sinh ESBL chi yéu qua cac plasmid sang
cac loai vi khuan dudng rudt séng cong sinh ¢ duong tiéu hda caa ngudi va

dong vat.

4.2.7. Phan tich ddc diém plasmid ciia cdc chiing E. coli sinh ESBL

Plasmid 1a mdt trong nhiing yéu t di truyén dong c6 vai trd quan trong
trong sy lan truyén cac gen khang khang sinh. Viéc thu nhan cac gen méi
bang céac plasmid thong qua cic yéu t6 di truyén hodc cac trinh tu chén, va
kha ning sao chép ctia ching trong mdt loat cac vat chu, khién chung tro
thanh cac véc to hoan hao cho sy ldy lan cua vi khuan khang thudc [124].
Plasmid bao gém nhiéu loai khac nhau, su phan loai céac plasmid chu yéu dua
trén su twong thich trong thi nghiém tiép hop. Hién tai, & Enterobacteriaceae
c6 28 loai plasmid dugc biét, cac plasmid nay dugc phét hién bang ki thuat
PCR va dugc goi la Inc. Trong cac plasmid thi IncF, Incl, IncA/C, IncL, IncN
va IncH 1a nhiing loai mang nhiéu loai gen khang thudc nhat [100, 106].

Hién nay k¥ thuat phan loai plasmid bang PCR dugc coi 1a phuong
phap chuan dé xac dinh cac plasmid cua Enterobacteriaceae [38]. Khi xéc
dinh cac plasmid bang ky thuat PCR da mdi va phan tich sé luong céc
plasmid trong 137 ching vi khuan E. coli sinh ESBL phan 1ap tir nguoi khoe
manh, két qua cho thdy c6 127 chung (chiém 92,7%) mang plasmid véi tong
s6 283 plasmid (trung binh 2,23 plasmid trén 1 chang, phan bd tir 1- 6
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plasmid trén 1 ching). Trong cac chung mang plasmid duoc phét hién thi phd
bién nhat Ia cac ching mang 2 plasmid (42,3%), tiép dén la cac chung mang 3
plasmid (27,7%) va 1 plasmid (16,1%). Cac chung mang tur 4 plasmid tro 1€n
chiém ty 18 thip. Khong xac dinh dwoc plasmid ¢ 10/137 (7,3%) chang (biéu
d6 3.7). Su phan bd sb lwong cac plasmid nay ciing twong tu nhu két qua
trong nghién ciru cua Marcade”(2008) [88]. Piéu nay cho thiy phan 16n cac
chung vi khuan E. coli sinh ESBL mang dong thoi it nhat hai plasmid khac
nhau. Viéc mang dong thoi cac plasmid ciing déng nghia v&i viée cac vi
khuan ndy mang nhiéu gen khang khang sinh khac nhau trong d6 c6 gen ma
héa ESBL. Hon nita, do dic tinh cta plasmid 1a c6 thé truyén theo chiéu doc
giita cac thé hé vi khuan trong cung loai hodc truyén ngang tir vi khuan nay
sang vi khuan khac trong cung loai hodc khac loai, nén sy luu hanh cac vi
khuan nay ¢ ngudi khoé manh trong cong dong s& 1a ngudn tang trit va lan

truyén cac vi khuan khang da thudc trong cong dong.

Trong nghién cau nay, chdng téi phat hién 17 trong 18 loai plasmid
thuong gap o E. coli. Trong d6 cac plasmid thuéc nhdm IncF 1a pho bién nhét
(FIB: 56,93%; Frep:51,82%; FIA: 24,82%, FIC: 2,92%); tiép dén la cac
plasmid nhom Incl (B/O: 21,9% ; K/B: 2,92%, 11: 9,49% ); cac plasmid P, T,
Y, K/B, X, HI1, N, HI2, L/M xuat hién véi ty Ié thap; khong phat hién ching
nao mang plasmid W (bang 3.27). Su phan bé céc loai plasmid cua cac ching
E. coli sinh ESBL nay ciing twong tu nhu két qua nghién ciu cia Marcade
[88] va Johnson [69]. Piéu nay cho thay cac plasmid thuoc nhém IncF c6
phan bd rong rai trong cac chung E. coli sinh ESBL va dudng nhu phu hop
véi dic diém cua cac IncF 1a plasmid phé bién nhit chira cac gen ma hoa
ESBL. Nhiéu nghién ctru di ching minh sy lay lan toan cau caa cac chung
E. coli mang blaCTX-M & nguoi cd lién quan vai cac plasmid IncFIl [46,

106]. Tuy nhién trong nghién ciu nay ching toi nhan thay o cac vi khuan



119

mang plasmid nhém IncF khdng chi phd bién ¢ cac vi khuan mang blaCTX-M
ma con xuat hién & hau hét cac chung mang blaTEM. Do d6 cac plasmid nay
c6 thé lam ting nguy co lan truyén ca blaCTX-M va blaTEM ¢ cac chung E.

coli trén dia ban nghién ctu.

Céac chung mang kiéu gen blaCTX-M c6 thé mang nhiéu plasmid khac
nhau nhung phd bién nhat I1a cac FIB (56,9%), tiép dén 1a cac plasmid nhu
Frep (54,2%), B/O (30,6%), FIA (29,2%). Ngoai ra con co cac plasmid khac
nhu FIC, A/C, P, FIIA, Y, K/B, 11, X, HI1, HI2, N va L/M duoc phat hién vai
ty 1¢ thap. Cac ching mang kiéu gen blaTEM thi FIB va Frep la 2 plasmid
phd bién. Ngoai ra con c6 su xuat hién cua céac plasmid B/O, FIC va HI2. Cac
chang mang kiéu gen blaCTX-M/TEM, thi FIB duoc phét hién ¢ 33/57 ching
(57,9%), Frep dugc phat hién ¢ 28/57 ching (49,1%). Cac plasmid nhu FIA,
Y, 11 va B/O ciing kha phd bién (>10%). Ngoai ra cac plasmid khac nhu FIC,
P, T, K/IB X, HI1, N, HI2 va L/M chiém ty I¢ thap (bang 3.28).

Phan tich sé lugng plasmid & cac ching mang céc kiéu gen ma hda sinh
ESBL khac nhau ching tdi nhan thay: cac chung cé kiéu gen blaCTX-M c6 ty
16 mang plasmid 1a 88,9 %, trong d6 cac chiing mang 3 plasmid chiém ty 1&
cao nhat (38,9%), tiép dén la cac chung mang 2 plasmid (29,2%). Céc chiang
mang 1 va 4 plasmid chiém ty I¢ thap véi ty 18 lan luot la 15,3% va 5,6%. Tat
ca cac chung co kiéu gen blaTEM déu chira 2 hoic 3 plasmid, trong d6 chu
yéu 1a 2 plasmid. Cac chung mang kiéu gen blaCTX-M/TEM c6 ty 1& mang
plasmid 1a 96,5%, véi 1 dén 6 plasmid trén cing 1 chung, trong d6 pho bién
nhat 1a cac chiung mang 2 plasmid (56,1%), tiép dén la cac chung mang 1 va 3
plasmid véi ty 18 lan luot 1a 19,3% va 14,0%. Céac chung mang tir 4 plasmid
tré 1én chiém ty 18 thap (bang 3.29).

Cac nghién cau dich t& hoc phan tir cac vi khuan sinh ESBL cho thay
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hau hét cac gen md hoa sinh ESBL & céc vi khuan ho Enterobacteriaceae
nam trén cac plasmid c6 kich thude Ion (50kb dén >500kb), tuy nhién c6 mot
s6 chung mang gen ma héa sinh ESBL nam trén nhiém sac thé cua vi khuan
[106]. Nghién ctu cua tac gia Higa va cong su tai Nhat Ban cho thay: 90%
cac gen ma hoa sinh CTX-M nam trén plasmid, 10% nim trén nhiém sac thé
va chi c6 2% nam trén ca nhidm sic thé va plasmid. Tat ca cac blaCTX-M
nam trén nhidm sic thé 1a blaCTX-M-9 [64]

Trong nghién ctru ndy ching toi st dung k¥ thuat Southern Blot nham
xac dinh vi tri cia cac gen ma héa sinh ESBL trén plasmid. Trong 37 chiing
E. coli sinh ESBL dugc thuc hién kj thuat Southern Blot c0 4 ching mang
gen blaCTX-M-1, 7 ching mang blaCTX-M-1/TEM, 21 ching mang
blaCTX-M-9, 4 chung mang blaCTX-M-9/TEM va 1 chung mang blaTEM.
Két qua lai cho thay, 25/37 chung (chiém 67,6%) mang gen mi hda sinh
ESBL nam trén plasmid co kich thudc tir 56,7 kb dén 157 kb. Két qua nay cho
thay phan 16n cac gen ma hoa sinh ESBL nam trén plasmid. Day 1a diéu kién
thuan loi cho sy lan truyén cac vi khuan mang cac gen ma hda sinh ESBL
trong cong dong bai I& nhiéu nghién ciu da chang minh plasmid 1a con
duong chu yéu lan truyén cac gen khang khang sinh. Théng qua plasmid, cac
gen nay c6 thé duogc truyén doc tir thé hé vi khuan nay sang thé hé vi khuan
khéac trong cung loai. Nguy hiém hon cac gen khang thudc nay c6 thé duoc
truyén ngang tir vi khuan nay sang vi khuan khac trong cling loai hoac khac
loai, tham chi 1a tir vi khuan khdng gay bénh sang vi khuan gay bénh, lam gia
tang tinh trang khang thudc trong cong dong.

Cac plasmid nay co6 thé chira mot gen blaCTX-M, mot gen blaTEM
hoac chtra dong thoi ca 2 gen blaCTX-M va blaTEM (bang 3.30). Ty ¢ phat
hién céc plasmid mang gen blaCTX-M-1, blaCTX-M-9 va blaTEM lan luot Ia

36,4%, 76% va 75%. Diéu nay goi y kha ning lan truyén qua plasmid cua cac
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gen blaCTX-M-9 va blaTEM ¢4 thé cao hon so vé&i cac gen blaCTX-M-1.

Trong 11 chung mang d6ng thoi 2 gen ma hda sinh ESBL blaCTX-M
va blaTEM, ching tdi phéat hién c6 2 chiung mang ca hai gen nay trén cung
mot plasmid, 4 chung mang 2 gen nay trén hai plasmid khac nhau; 2 chuang
chi phat hién duoc plasmid mang gen blaTEM, va 2 chung khdng phat hién
dugc plasmid mang gen nao. Viéc mang cung lac cac plasmid chtra déng thoi
2 gen trén cung 1 chung vi khuan, dic biét 1a viéc mang dong thoi 2 gen trén
cung 1 plasmid s& tao diéu kién thuan loi 1am gia ting kha ning lan truyén cac
gen ma hda sinh ESBL trong cong dong thdng qua sy lan truyén cac plasmid.

Két qua nghién ctru cling cho thdy & c&c chung vi khuan khac nhau thi
c4c gen ma hoa sinh ESBL nam trén cac plasmid c6 kich thudc khac nhau.
Piéu d6 cho chung ta thay su da dang cua cac plasmid mang gen ma héa sinh
ESBL & vi khuan E. coli. Biéu nay, thuc su c6 ¥ nghia trong 1am sang vi cac
vi khuan gay bénh nhu E. coli c6 thé tiép nhan cac gen ma hoa sinh ESBL qua
trung gian plasmid, tré nén khang véi nhiéu khang sinh cua ho nay, gay kho
khin trong diéu tri. Ap luc chon loc tir viéc st dung cac khang sinh
cephalosporin phd ma rong hién nay sé lam duy tri quan thé vi khuan khéang
thudc nay. Nhiéu nghién ciru gan day da chitng minh nhitng nhan té di truyén
di dong (mobile genetic elements) nhu plasmid, transposon va integron cé
thé lan truyén cac gen khang khang sinh theo chiéu doc hoic chiéu ngang
gitta cac vi khuan [100]. Dong thoi, cac nhan té nay con déong mot vai tro
quan trong trong sy phat trién va lan truyén su da khang cua vi khuan [118].
Mt khac mot sé két qua nghién ctru di cho thay sy tiép hop giita cac vi khuan
da lam lan truyén gen khang khang sinh [113].

Két qua nghién ctiu ctia ching t6i da chieng minh 39,0 % cac chung vi
khuan c6 kha nang truyén cac plasmid mang cac gen ma hoa sinh ESBL sang

vi khuan E. coli J53. Ty & truyén plasmid nay cua chung t6i cao hon so voi
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két qua nghién ctu caa Tran Huy Hoang [10] khi truyén plasmid cua cac Vi
khuan khac cho E. coli J53. C6 1& 1a do vi khuan cho cua ching t6i 1a E. coli
nén giira cac vi khuan E. coli c6 thé dé dang xay ra hién tuong truyén plasmid
hon. Két qua nay cho thay céc vi khuan trong cuing loai E. coli c6 thé dé dang
truyén gen khang khang sinh cho nhau. Pay 1 mot van dé rat dang lo ngai Vi
cac cac plasmid mang gen ma hoa ESBL c6 kha nang truyén tir vi khuan nay
sang vi khuan khac sé& tao diéu kién cho su lay lan nhanh chéng cac gen khang
khang sinh trong quan thé vi khuan E. coli noi riéng va tir vi khuan E. coli

sang cac vi khuan gay bénh khac.

Két qua nghién ctu nay cho thdy kha nang truyén plasmid mang gen
blaCTX-M-9 chiém ty ¢ cao nhat (45,2%), tiép dén la plasmid mang gen
blaTEM (25,0%) va thap nhat I1a plasmid mang gen blaCTX-M-1 (20,0 %).
Tuy nhién su khac biét nay khong co ¥ nghia théng ké véi p > 0,05 (bang
3.31). O cac chung mang 2 gen ma héa sinh ESBL thi ty & truyén dong thoi
ca 2 gen (25%) cao hon so vai chi truyén 1 gen (10%) (bang 3.32). Mic du s6
luong cac chung mang 2 gen trong thir nghiém cua chung t6i con it nén chua
thé danh gia chinh xac duoc ty 18 truyén gen cua cac chung vi khuan mang tir
2 gen khang khang sinh tré 1én, nhung no ciing cho thdy duoc xu hudng cac
vi khuan mang nhiéu gen ma hoa sinh ESBL c¢6 thé truyén dong thoi nhiéu
gen cung ltc cho céc chang vi khuan khac. Két qua nay cua ching toi cling
tuong ty nhu nghién ctu caa Vaidya [118] vé kha nang truyén cing ldc nhiéu
gen khang khéang sinh cua céac vi khuan sinh ESBL thong qua hinh thuc tiép
hop. Pay 1a mét trong nhitng nguyén nhan quan trong lam cho tinh trang vi
khuan khang khang sinh ngay cang lan rong trong cong dong, dac biét la su
lan rong cua cac chung vi khuan khang da thudc do truyén dong thoi ciing ltc

nhiéu gen khang thuéc.
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Viéc chimg minh dugc cac chung E. coli sinh ESBL thu thap tai cong
d6ng tai Thai Binh c6 kha ning truyén plasmid chira gen ma héa sinh ESBL
sang E. coli J53 trong md hinh phong thi nghiém cho thay kha ning va mac do
nguy hiém vé sy Iy lan cia cac gen ma hoa sinh ESBL tai Viét Nam khong chi
xay ra tai bénh vién ma con cé thé dé dang xay ra tai cong dong. Pay 1a mot
thuc trang gy nhiéu khé khin trong cong tac kiém soéat, phong chong su lan
truyén cac chang vi khuan E. coli sinh ESBL ndi riéng va cac vi khuan khang
khang sinh ndi chung. Két qua nghién ctu nay gilp ching ta hiéu sau hon vé

dac tinh lan truyén caa vi khuan mang gen ma hoa sinh ESBL tai Viét Nam.
4.3. Han ché va hwéng nghién ciu tiép theo

Nghién ctru da danh gia dugc thyuc trang mang, mic do khang thuébc, va
mot s6 dic diém cua cac chung E. coli sinh ESBL tai cong dong ndng thon tinh
Thai Binh. Nhiéu ki thuat sinh hoc phan ti hién dai di dwoc ap dung trong
nghién ciru dé timg budc ching minh duoc sy lay truyén caa mot sé ching vi
khuan E. coli sinh ESBL va lan truyén cua cic gen ma hoa ESBL théng qua
cac plasmid. Pay 1a cac phat hién quan trong gop phan timg budc hiéu duge co
ché khang khang sinh, nguon truyén nhiém va kha nang lay truyén cua vi
khuan mang gen ma hda ESBL, 13 co so dua ra cac bién phap phong chdng,
diéu tri c6 hiéu qua va han ché su lay lan cua vi khuan nay trong bénh vién va
cong dong. Tuy nhién do gisi han vé thoi gian, kinh phi thuc hién va trong
khuén khé caa mot luan an nghién cau sinh khong thé giai quyét duoc toan bo
cac van dé lién quan toi khia canh dich t&, vi sinh va sinh hoc phan ti. Vi vay
can thiét ¢ cac nghién ctu tiép theo dé 1am sang to ngudn truyén nhiém, cac
yéu t6 nguy co va ching minh nguy co lay lan cua vi khuan E. coli sinh ESBL
trong cong dong. Ngoai ra ciing can thiét c6 cac nghién cau can thiép nham
dua ra cac giai phap nham han ché su lay nhiém va lan truyén cac vi khuan

E. coli sinh ESBL noi riéng va cac vi khuan khang khang sinh trong cong dong.
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KET LUAN

1. Su lwu hanh ciia vi khuan E. coli sinh ESBL trong miu phan ngudi
khée manh tai cong dong huyén Vii Thu, tinh Thai Binh, nim 2016.

Ty 1& E. coli sinh ESBL trong miu phan ngudi khée manh tai cong
dong xa Nguyén X4, huyén Vil Thu, tinh Thai Binh chiém ty 18 cao: 64,6%
(137/212). Ty 1€ sinh ESBL cua cac chung E. coli khang CTX dugc phan 1ap
tir nhitng nguoi khoe manh chiém ty 18 rat cao 137/169 (81,1%).

Khéng c6 sy khac biét vé ty 16 mang E. coli sinh ESBL gitta nhiing
nguoi co gidi tinh, nhom tudi, trinh d6 hoc van va nghé nghiép khéac nhau.
2. Pic diém sinh hoc ciia cac chiing E. coli sinh ESBL phan lap dwoc tai
dia ban nghién ctru
- Pic diém khdng khdng sinh: Céc vi khuan E. coli sinh ESBL khang hoan
toan véi ampicillin, khang kha cao (21,2% dén 81%) véi cac khang sinh
thong dung. E. coli sinh ESBL khang da thuéc chiém ty Ié cao (86,1%).
- Diic diém gen ma hoa sinh ESBL: 91,4 % cac chung mang gen ma héa sinh
CTX-M, trong d6 phd bién nhat 1a blaCTX-M-9 (66,3%). Ty & mang gen ma
hoa sinh TEM la 45,3%, khong phéat hién chung nao mang gen mé hda sinh
SHV. Trén 1 chang E. coli sinh ESBL c6 thé mang tir 1-3 gen ma héa ESBL,
trong d6 pho bién nhat 13 mang 1 gen (55,5%) va 2 gen (41,6%) vai kiéu két
hop blaCTX-M/TEM chiém da sé.
- Pdc diém gen khang colistin: Ty Ié E. coli sinh ESBL mang gen mcr-1
khang colistin la 8%
- Pdc diém nhom phat sinh loai: 89,8 % céac chang E. coli sinh ESBL &
nguoi khoe manh tai cong dong 1a vi khuan E. coli cong sinh duong ruot
thong thuong thugc cac nhdm A (43,1%), D (32,1%) va B1(14,6%); 10,2 %

thuoc nhom B2, 1a nhom c6 doc luc cao, ¢6 kha nang gay bénh.
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- Diic diém cdc gen dic luc: 46% céc chung E. coli sinh ESBL mang gen doc
luc. Trong d6 phd bién nhat 1a cac chang E. coli thuoc nhdm EAEC (21,1%)
va EPEC (15,6%).

- Méi lién hé kiéu gen gia céc ching E. coli sinh ESBL: Cac chuang E. coli
sinh ESBL kha da dang vé kiéu gen. Tuy nhién két qua PFGE cho thiy c6 su
lay nhidm cua vi khuan E. coli sinh ESBL giira cac gitra cac thanh vién trong
cuing ho gia dinh (v&i 9 nhém kiéu gen bao gdm 20 chang c6 sy tuong dong
gen 95-110% giita cac thanh vién trong ctng nhém) va trong cong dong
nguoi khée manh tai ndng thén Thai Binh (véi 6 nhom kiéu gen bao gom 12
chang c6 sy twong dong gen 95-110% giira cac thanh vién trong ciing nhom).
- Dic diém plasmid ciia cdc chiing E. coli sinh ESBL:

+ 92,7% céc chang E. coli sinh ESBL mang cac plasmid chura gen mé
hoa sinh ESBL véi sb plasmid trung binh 12 2,23 plasmid /chung. Cac
plasmid thugc nhém IncF 1a pho bién nhat (FIB: 56,93%; Frep:51,82%; FIA:
24,82%, FIC: 2,92%); tiép dén 1a cac plasmid nhém | (B/O: 21,9%; K/B:
2,92%, 11: 9,49%), ngoai ra con co cac plasmid P, T, Y, K/B, X, HI1, N, HI2,
L/M véi ty 18 thap.

+ Céc plasmid cd thé chira mot gen blaCTX-M, mét gen bla TEM hoic
chtra dong thoi ca 2 gen blaCTX-M va blaTEM. Ty 1& phét hién céac plasmid
mang gen blaCTX-M-1, blaCTX-M-9 va blaTEM bang Southern Blot lan luot
la 36,4%, 76% va 75%.

+Tu md hinh phong thi nghiém da xac dinh cac chung E. coli sinh
ESBL duoc thu thap tai cong ddng ¢ Théi Binh c6 kha nang truyén plasmid
chura gen ma héa ESBL sang E. coli J53.
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KIEN NGHI

1. Ty 1é nguoi khoe manh mang vi khuan E. coli sinh ESBL trong nghién
ctru cua chung t0i 1a kha cao. Do d6 can co cac bién phap can thiép
hiéu qua dé 1am giam ty 1é mang vi khudn nay trong cong dong.

2. Két qua nghién ctru cta ching toi di cho thay c6 su ldy nhiém cac
chung E. coli sinh ESBL trong cong dong tai Thai Binh. Can tiép tuc
trién khai cac nghién ctru sdu hon dé tim ra con dudng lan truyén cia vi
khuan E. coli sinh ESBL & nguoi, qua d6 xay dung cac bién phap giam
sat va can thiép nham han ché su lay nhiém va lan truyén cac vi khuan

nay tai cong dong.
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