Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN PE

Ngo doc thuc phém do vi sinh vat dac biét 1a E. coli da duoc bao céo tai Viét
Nam ciing nhu nhiéu qudc gia khic trén toan cau. Trong d6, E. coli sinh ra doc t6
Shiga (STEC) 1a mét trong céc tac nhan gdy bénh dudng rudt chi yéu trén toan thé
gidi, gy tidu chay kém theo hodc khong kém theo mau va hoi ching uré huyét tan
(HUS) 1am tic ngh&n hé thdng loc trong than va dan dén suy than, tham chi de doa
tinh mang [1]. T6 chic Y té Thé gidi (WHO) wdc tinh rang STEC trong thuc pham
gdy ra hon 1 tri¢u ca bénh va hon 100 truong hop tr vong [2]. Tai Vi¢t Nam, thuc
pham, ban tay nguoi ché bién hay vat dung ché bién thyc phim nhiém E. coli da
dugc bao cdo ¢ nhiéu tinh thanh nhu thanh phd Pleiku - Gia Lai, thanh phd Hué...
(3, 4].

Tinh trang vi khuan khang khang sinh trong d6 c¢6 E. coli da duoc bao céo tai
Viét Nam cling nhu trén thé gidi. Tai Viét Nam, tinh trang thuc phém, nudc sinh
hoat va dung cu ché bién nhim E. coli tai cac bép an tap thé hay co s¢ kinh doanh
da duogc bao céo [10, 11], tuy nhién tinh khang khang sinh cta cac ching E. coli
phan 1ap dugc tir mau thuc phém, mau moi trudng, mau dung cu ché bién con han
ché. Phan 16n cac khao sat tinh khang khang sinh cua E. coli dugc thye hién trén cac
chung phén l4p duoc tai cic bénh vién [11-17]. Thuc phdm nhidm E. coli khong chi
anh huong dén sitc khoe con ngudi ma con gay thiét hai ning né cho nén kinh té.
Piac biét, lam dung khang sinh trong chan nudi, trong diéu tri dan dén ty 1¢ khang
khang sinh ngay cang tang cao, gy ap luc 16n cho nganh y té. Do d6, nghién ctru
khao sat tinh trang nhiém E. coli va danh gia tinh khang khang sinh ctia chiing tai cic
bép an hay co s& ché bién thuc pham dong vai trd quan trong trong kiém soat nguy co
ngd doc do E. coli gy ra ciing nhu han ché viéc lam dung khang sinh trong chin nuéi,
diéu tri.

Trong nghién clru nay, cac mau thyc pham, mau dich ngody tryc trang, mau
ban tay va mau mat ban thu thap tai 1 bép an tap thé thudc thanh phé Ha Noi da
dugc khao sat. Cac chung vi khuan STEC duoc phan 1ap trén méi trudng chon loc
CHROMagar ™MSTEC day 1a méi truong dugc st dung hiéu qua trong phéan lap
STEC gdm 0157 va cac chung khong phai 0157 [5]. Cac chung STEC dwong tinh
trén moi trudng chon loc duoc dinh danh bang hé thong vitek2 compact két hop véi
giai trinh ty gen. Bang phuong phap khuéch tan trén dia thach, tinh khang khang
sinh cta cac ching E. coli phan 1ap duogc ddi voi 24 loai khang sinh pho bién da
duogc khao sat. Két qua nghién ciru dong vai trd quan trong trong giam sat tinh trang
nhiém E. coli trong thyc pham va danh gia mirc 46 khang khang sinh ctia chung,
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2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu
- Chung chuan E. coli ATCC 25922

- 9 chung E. coli phan 1ap duoc tir cic mau thyc pham, mau phét mat ban va
mau dich ngody truc trang cua nhan vién nha bep.

- 24 loai khang sinh thur nghiém (bang 1).
2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp liy méu

- Péi v6i miu thye pham: Ly khoang 50 g mau rau/cu, thit va thuy hai san tai
dia diém nghién ctru. Mau dugc dit trong thi nilon chuyén dung v6 trung cd nep kéo
va bao quan ¢ 4°C dén 10 C trong hop van chuyén mau chuyén dung. Mau da thu
thap dwoc van chuyén vé phong thi nghiém trong 24 gid va tién hanh nuéi ciy theo
quy trinh ISO 6579-2014 trong 24 gid. Tén cac mau duoc ma hoa riéng, ghi thoi
gian 1ay mau, dia diém, loai miu.

- Pdi voi mau mit ban/ban tay: Dung kep/panh v6 khudn nhiing miéng bong vo
trang vao dung dich 10% nudc dém pepton BPW lau bé mit ban an/ ban tay. Dit miéng
bong vao dng falcon vo tring va bao quan ¢ 4°C dén 10°C trong hdp van chuyén miu
chuyén dung.

- D6i véi mau ngody tryc trang: Yéu cau bénh nhan nim nghiéng 1 bén sang
trai, dui gap sat bung. Lam w6t tim bong bang nudc mudi vo tring. Ludn tim bong
vira qua khoi co vong hau mon va xoay nhe nhang. Rut tim bong ra va kiém tra dé
bao dam dau tim bong cé dinh phan. Cho tim bong vao tuyp chira moi trudng van
chuyén. Bé phan trén tim bong cho vira véi tuyp chira moéi truong van chuyén,
khong dugc cham vao tuyp va xody chat nut.

2.2.2. Phan ldp E. coli trén méi trwong chon loc

- Péi véi mau thuc pham, bod sung 225ml dung dich BPW, u ¢ 37°C trong 18-
24 gio. Hat 100 puL dung dich trong thi ziplock, s dung que cay 10ul, ciy truc tiép
1én cac dia mdi trudng nudi cay chon loc MacConkey. Nudi cay 37°C trong vong
18-24 gio.

- Pbi v6i mau phét mat ban, ban tay va dich ngoay truc trang dugc tang sinh
tryc tiép trong méi truong BPW, 0 & 37°C trong 18-24 gid va nudi cay chon lgc trén
moi truong MacConkey nhu d6i véi mau thyc pham.

- Chon 2-3 khuan lac daic trung cua E. coli dé sang loc‘ trén méj truong
CHROMagar™ STEC. Cac khuéan lac dic trung dugc dinh danh bang hé thong dinh
danh ty dong Vitek® 2 Compact.

2.2.3. Gidi trinh tw

Cac mau duoc dinh danh 13 E. coli t?éng hé théng Vitek® 2 Compact dugc gitr
trong dung dich glycerol 15% va duoc tién hanh nubi cdy, tach chiét DNA va PCR
giai trinh tu gen su¢  dung cdp moi: Gyrase BUPIS  (5'-
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GAAGTCATCATGACCGTTCTGCA-3") va UP2Sr
(5GCAGGGTACGGATGTGCGAGCC-3"), san pham PCR duy kién c6 kich thudc
1,2 kb [6]. DNA duoc tach chiét sit dung bd kit G-spin Total DNA extraction
(Intron, Han Quéc). Quy trinh duoc thyc hién theo huéng din cta nha san xuét. San
pham ciia phan tmg PCR dugc dién di kiém tra trén gel agarose 1,5%, sau dé tién
hanh tinh sach va giai trinh ty. Phin mém MEGA7 (Molecular Evolutionary
Genetics Analysis Version 7.0) phién ban 7 duoc sir dung dé so sanh, va phan tich
tinh tuong dong ctia cac trinh tu gen, dinh danh cac chung da thu thap.

2.2.4. Xdc dinh tinh khang khang sinh ciia chiing E. coli phdn ldp dwoc

Quy trinh xac dinh tinh khang khang sinh cta ching E. coli dugc thyc hién
theo quy trinh thao tic chuan vé thir nghiém tinh nhay cam khang sinh cta Vién
Tiéu chuan Lam sang va Xét nghiém (CLSI), My. Danh muc cic khang sinh thir
nghiém, ham luong va gidi han ving @c ché duoc trinh bay trong bang 1.

Bang 1. Danh sach cac khang sinh thir nghiém theo CLSI

Nhém Ham | C10ihan dudng kinh

TT I Khang sinh vung e ché (mm)

thuoc lwgng

S I R
1 A | Ampicillin 10 ng >17 14-16 | <13
2 A |Cefazolin 30 ug >23 20-22 | <19
3 A |Gentamicin 10 pg > 15 13-14 | <12
4 A |Tobramycin 10 ng > 15 13-14 | <12
5 B | Amikacin 30 pg >17 15-16 | <14
6 | B |AmoucllinAcd 2010pg | >18 | 1417 | <13
7 B | Ampicillin/Sulbactam 10/10 pg | =15 12-14 | <11
8 B |Piperacillin/Tazobactam 100/10 pg | =21 18-20 | <17
9 B |Ticarcillin/ Acid Clavulanic | 75/10 pg | >20 15-19 | <14
10 B |Cefuroxime 30 pg > 16 13-15 | <12
11 B |Cefepime 30 pug > 18 15-17 | <14
12 B | Cefoxitin 30 g >18 15-17 | <14
13 B | Cefotaxim 30 g >26 23-25 | <22
14 B | Ciprofloxacin Sug >21 16-20 | <15
15 B |Levofloxacin Sug >17 14-16 | <13
16 B  |Ertapenem 10 ng >23 20-22 | <19
17 B  |Imipenem 10 ng >23 20-22 | <19
18 B  |Meropenem 10 pg >23 20-22 | <19
19 B |Piperacillin 100 pg >18 - <17
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v g | M ]G duine i
Trimethoprim/ 1,25/

20 B Sulfamethxazole 23,75 ng =16 H-151 =10

21 C |Aztreonam 30 ug >21 18-20 | <17

22 C |Ceftazidime 30 g >21 18-20 | <17

23 C  |Chloramphenicol 30 pug >18 13-17 | <12

24 C |Tetracyclin 30 pug >15 12-14 | <11

Ghi chi: Nhém A: Cdc khdang sinh can thir nghzem va bdo cdo, nhom B: khang
sinh can thir nghiém va chon loc bdo cdo, nhém C: cdc khdng sinh chon loc bdo cdo bé
sung. S: Nhay cam, I: Trung gian, R: Khadng.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua
3.1.1. Phén lgp, dinh danh STEC

Trong thoi gian tir thang 7 ndm 2021 dén thang 6 nam 2022, ching t6i di thu
thap duoc 280 mau trong d6 c6 200 mau thuc phém, 60 mau dung cu ché bién va bé
mit ban ché bién, 10 mau ban tay ngudi ché bién va 10 mau dich ngoay truc trang
ctia nhan vién ché bién tai 1 bép an tap thé cua mot don vi thude thanh phé Ha Noéi.
Cac mau duogc phan lap trén maéi truong chon loc MacConkey va CHROMagar™
STEC. Cac mau duong tinh trén méi trudng Mac conkey va CHROMagar™ STEC
s& duoc tién hanh dinh danh bing hé thong dinh danh tu dong Vitek® 2 Compact
két hop PCR giai trinh tu gen dya vao cdp m01 déc hiéu gen gyrase. Két qua Vitek
va giai trinh ty gen cho thdy trong s6 280 miu gém thyc pham, dung cu ché bién,
ban tay ngudi ché bién va dich ngoay truc trang phat hién dugc 9 chung STEC trong
d6 c¢6 4 miu phan lap tir dich ngody truc trang ctia 4 nhan vién ché bién tai bép an, 3
mau phan 1ap tir thye phadm (gdm dau phu chin, ca chua sét va ca phao mudi) va 2
mau phan 1ap duoc tir mit ban an cta don vi (hinh 1).

S6 lwong cac chiing STEC phan Iap dwogc theo nhém méu

7////////%/

" Dich ngoay truc trang # Thye phim Mat ban

Hinh 1. S lugng cac chimg STEC phan 1ap duoc theo nhém mau
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3.1.2. Khdo sdt tinh khang khdng sinh civia cdac chiung STEC phdn ldp dwec

Dé danh gia tinh trang khang khang sinh ctia cac ching STEC phan lap duoc,
9 chiing STEC dugc nudi cdy va danh gia tinh khang khang sinh trén 24 loai khéng
sinh theo khuyén cdo cia Vién Tiéu chuan Lam sang va Xét nghiém (CLSI) bang k¥
thuat khang sinh d6 khoanh gidy khang sinh khuéch tan (ky thuat Kirby-Bauer).
Danh sach cac loai khang sinh su dung dugc trinh bay trong bang 1, phuong phap
dugc thyc hién theo hudéng din cia Bo Y té [7]. Két qua cho thiy trong 9 chung
STEC phén lap dugc chi co 1 chung nhay cam véi tat ca cac khang sinh thir nghiém
(mAu phan lap tr mau dich ngoay tryc trang). Trong khi 8/9 ching khang dong thoi
v6i chloramphenicol va tetracyclin. Trong 9 ching STEC nghién ctru, 7/9 ching
khang trimethoprim/sulfamethxazole, 5/9 ching khang véi ampicillin, gentamycin,
piperacillin, 4/9 chung phan lap dugc khang véi cefuroxime, cefepime, cefotaxime
va aztreonam. 3/9 chung khang voi cefazolin, tobramycin. 2/9 chung khang véi
ceftazidime va 1/9 chung phan lap duogc khang v6i amikacin va ciprofloxacin (hinh
2 va bang 2). Nghién ctru cia Chu Thanh Huong va cong su, 2009 cho thiy 40/86
(46,51%) cac chung E. coli phan lap tu thit ga tai cac chg trén dia ban thanh phé Ha
Noi khang v6i ampicillin, 35/86 (40,7%) khang vai ciprofloxacin [8§].

Két qua nghién ctu trén cac ching E. coli phan 1ap duoc trén nhitng bénh
nhan nhiém khuan huyét tai bénh vién da khoa tinh Thai Binh nim 2018-2019
(73,1% chung E. coli khang véi cefazolin va 53,7% khang cefotaxim) [9]. Nghién
ctru tinh khang khang sinh cta cac ching E. coli phan lap tir thit ga ldy tai cac chg
trén dia ban thanh phd Ha Noi nam 2009 cho thdy 46,51% khang v&i ampicillin,
40,7% khang voi ciprofloxacin, 54,65% khang véi trimethoprim/sulfamethxazole
[8]. Két qua nghién ctru ciia Hoang Quynh Huong va cong su nam 2021 cho thay
cac E. coli phan 1ap tai Bénh vién Pa khoa tinh Thai Binh nam 2018-2019 da dé
khang voi nhiéu loai khang sinh nhu amoxicillin/clavulanicacid, ampicillin/
sulbactam vdi ty 1€ 46,9% va 54,7% va co-trimoxazole 71,4% [9]. Nghién ctu cta
chung t6i cho thdy 9/9 chung phan lap dugc nhay cam véi amoxicillin/clavulanic
acid, piperacillin/tazobactam, cefoxitin va cac khang sinh thugc nhém carbapenem
nhu ertapenem, imipenem va meropenem. Hién nay, nhom khang sinh carbapenem
van con duoc cho 1a hiéu qua trong diéu tri bénh nhan nhiém E. coli. Trong sb 9
chung E. coli phan 1ap duoc trong nghién ctru ndy chi ra rang 8/9 ching khang véi
tetracycline va 7/9 khang véi trimethoprim/sulfamethxazole trong khi nghién ctru
ctia Chu Thanh Huong va cong su, 2009 cho thiy 47/86 (54,65%) cac chung E. coli
phan 1ap tur thit ga tai cac chg trén dia ban thanh phé Ha No6i khang vdi
trimethoprim/sulfamethxazole [8].
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Hinh 2. Ty 1€ khang khang sinh cta cac chung STEC phan lap duoc
Bang 2. Tinh khang, nhay va trung gian vdi khang sinh cta cac chung STEC phan

lap dugc
Khiing sinh sir dung S (NI:n,ly) I (Trullllg gian) | R (Kllllzing)
Ampicillin 4 0 5
Cefazolin 5 1 3
Gentamicin 4 0 5
Tobramycin 4 2 3
Amikacin 1 7 1
Amoxicillin/Acid Clavulanic 9 0 0
Ampicillin/Sulbactam 8 1 0
Piperacillin/Tazobactam 9 0 0
Ticarcillin/Clavulanic 5 4 0
Cefuroxime 5 0 4
Cefepime 4 0 4
Cefoxitin 9 0 0
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Khéng sinh sir dung S (NI:‘%‘Y) I (Trullllg gian) | R (K:ang)
Cefotaxime 4 1 4
Ciprofloxacin 5 3 1
Levofloxacin 8 1 0
Ertapenem 9 0 0
Imipenem 9 0 0
Meropenem 9 0 0
Piperacillin 3 1 5
Trimethoprim/Sulfamethxazole 2 0 7
Aztreonam 4 1 4
Ceftazidime 6 1 2
Chloramphenicol 1 0 8
Tetracyclin 1 0 8

Tir bang trén cho thay cac chung E. coli phan lap c6 tinh khang voi nhiéu loai
beta-lactam, bao gdm cac cephalosporin. Tuy nhién trong cong thirc phdi hop véi
chit rc ché betalactamese van con hai loai gitt dugc ty 1€ nhay cam 9/9 Ia
amoxicillin/acid clavulanic, piperacillin/tazobactam. Pong thoi con ¢ cefoxitin van
dam bao tinh nhay cam 100%. Diéu ddng luu tdm la amikacin, thuong dugc dung
diéu tri nhiém vi khuan gram am thé nang, chi con 1/9 ching la nhay cam, 7/9 &
muc trung gian. Py 1a diéu dang bao dong voi mot khang sinh quan trong trong 1am
sang. Ngoai ra, trimethoprim/sulfamethxazole von 1a khang sinh thuong duogc sir
dung diéu tri hoi chimg ly da c6 7/9 dé khang. Ty 1¢ khang nay phan anh mot phan
viéc st dung khang sinh khong hop 1y khi nguoi dan c6 thé ty mua va sir dung
khang sinh loai nay khong qua chi dinh cua bac si 1am sang.

3.1.3. Khdo sdt tinh khang da khdng sinh ciia cdac chiing STEC phdn lgp dugc

Két qua phan tich khang sinh d6 cta 9 ching STEC cho thiy chi con 1 ching
hoan toan nhay cam véi cac khang sinh dugc thir nghiém. Cac chung con lai déu
thudc nhom da khang (MDR) theo tiéu chi phan loai cia CDC [18], voi mic do
khang khac nhau. Cu thé, 8/8 chung déu khing véi 3 nhom khang sinh gom
trimethoprim/sulfamethxazole, choloraphenicol, tetracyclin. Trong d6 5/8 ching cé
thém dé khang voi cac penicillin, cephalosporin, aminoglycoside. Ngoai ra 1/8
chung c6 tinh khang toan b cic aminoglycoside bao gdm amikacin, va khang véi
quinolone (ciprofloxacin). Chung c6 tinh khang manh nay dugc phan lap tr dich
ngoay truc trang nguoi tham gia phuc vu tai bép an, day 1a mét canh bao vé tinh
trang mang vi khuan da khang trong quan thé dan cu.
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Néu tinh theo loai khang sinh cu thé (hinh 3), thi két qua cho thy 1 ching
khang voi 2 loai khang sinh, 2 chung khang véi 3 loai khang sinh va 1 chung khang
9 loai khang sinh, 1 chiing khang 10 loai khang sinh, 1 ching khang 11 loai khang
sinh va 2 chung khang véi 13 loai khang sinh. Pac bi¢t cac 3 ching STEC khang véi
11 va 12 loai khang sinh déu l1a cac ching phéan lap tir thyc pham (dau phuy, ca chua
va ca phao). Theo tic gia Van Thi Thu Hao va cong su, 2007 cho thay trong 180
mau thue pham sdng, trén 90% chita E. coli trong d6 83,8% ching E. coli phan lap
tir thuc pham khang vai it nhét 1 loai khéng sinh [19].

Mic du s6 liéu trén cho thay su canh bao vé sé chung da khang, tuy nhién 1a
chua c6 cac chung khang carbapenem trong s6 mau duoc nghién ctru. Didu nay ciing
c6 thé 1y giai boi carbapenem 1a khang sinh c6 chi dinh diéu tri nghiém ngit, kho
tiép can ngoai cong dong. Tuy nhién, trong trudng hop cac chung E. coli & trén c6
tiép xtc voi ching mang gen khing carbapenem thi s& c¢6 nguy co tao ra dong vi
khuan khang toan bo cac khang sinh thudc nhom carbapenem dang str dung.

2.5

2 | |

A T S S R TR VR
x”
N

—_
(9}
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S6 chiing STEC E. coli phan
1ap dugc
o —

S6 cac khang sinh ma chiing STEC khang

Hinh 3. Biéu d6 biéu thi sy phan bd kiéu hinh khang khang sinh 1én t6i 13 khang
sinh cua cac chung STEC phan 1ap dugc

4. KET LUAN

- Phan lap, dinh danh dugc 9 chung vi khuan STEC trong d6 ¢6 3 ching phan
lap duoc trén thuc phém chin gém ca mudi, ca chua va dau phu, 2 ching phéan lap
duogc trén mat ban an va 4 chung phan 1ap dugc trén dich ngody truc trang ctia nhan
vién nha bép.

- Két qua trén 24 khang sinh phd bién cho thay 1/9 chung nhay cam véi 24
khang sinh thir nghiém trong d6 8/9 chung khang dong thoi véi it nhat 2 loai khang
sinh. 2/9 chung khang dong thoi véi 13 loai khang sinh thir nghiém. 100% céc chiing
phén lap dugc nhay cam véi amoxicillin/clavulanicacid, piperacillin/tazobactam,
cefoxitin va cac khang sinh thugoc nhom carbapenem nhu ertapenem, imipenem va
meropenem.
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SUMMARY

ISOLATION AND INVESTIGATION OF ANTIBIOTIC RESISTANT
OF SHIGA TOXIN PRODUCING Escherichia coli STRAINS
IN A COLLECTIVE KITCHEN IN HANOI CITY

E. coli contaminated food is increasingly common in Vietnam as well as in the
world. In particular, the status of multi-drug resistant E. coli has been recognized
and is of great concern globally. In this survey, we isolated 9 E. coli strains from
food samples, surface of table samples and rectal swabs of kitchen staff at a
collective kitchen in Hanoi city and examined the antibiotic resistant phenotype of 9
isolated E. coli strains on 24 common antibiotics. The results showed that only 1/9
strains were sensitive to 24 tested antibiotics, of which 8/9 strains were resistant to at
least 2 antibiotics. 8/9 of strains were resistant to chloramphenicol and tetracycline,
7/9 strains were resistant to trimethoprim + sulfamethxazole, 5/9 strains were
resistant to ampicillin, gentamycin, piperacillin, 4/9 isolates were resistant to
cefuroxime, cefepime, cefotaxime and aztreonam. 3/9 strains resistant to cefazolin,
tobramycin. 2/9 strains were resistant to ceftazidime and 1/9 isolates were resistant
to amikacin and ciprofloxacin. 9/9 isolates were sensitive  to
amoxicillin/clavulanicacid, piperacillin/tazobactam, cefoxitin and carbapenem
antibiotics such as ertapenem, imipenem and meropenem.

Keywords: STEC, antibiotic resistance, multi-antibiotic resistance, food
poisoning infection by microorganisms. E. coli sinh doc to shiga, khang khdang sinh,
khang da khang sinh, nhiem doc thuc pham do vi sinh vit.
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