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Su da dang di truyen ctia mot sO chung Staphylococcus aureus
phan 1ap duoc tir bép an tap thé tai mot s6 truong ticu hoc ban
tra trén dia ban Ha No1 nam 2015
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Tém tat: Ngo doc thuc pham ludn 1a van dé nong khong chi ¢ Viét Nam ma con trén toan thé giGi.
Diéu tra nguyén nhan, ngudn gdc phat sinh tic nhan giy ngd doc thuc pham luén duge cic co
quan chirc nang dac biét quan tdm. Trong nghién ctru nay, ching t6i da ap dung phuong phap PCR
két hgp PFGE dé phan tich sy da dang di truyén va moi quan hé ciia cac chung Staphylococcus
aureus-mot trong nhitng nguyén nhan giy ngd doc tap thé hang dau trén thé gisi noéi chung va Viét
Nam néi riéng. Cac chung S. aureus dugc phan lap trong bép an tap thé & mot sé trudng tiéu hoc
ban tra Ha Noi nam 2015. Nghién ctru tién hanh trén 68 ching phan 1ap tir cac dbi twong mau tir
ban tay nguoi ché bién, dung cu chira dung, ché bién thuc phém, thuc phém séng, chin thu duoc tir
36 truong tiéu hoc ban tri cua 12 quan nodi thanh Ha Noi. Két qua cho thiy ti 18 S. aureus mang
gen doc t6 rudt sea, seb,sec 1a 20,6% (n=68). 46 ching phan lap tir 18 trudng cé su da dang di truyén
cao: ¢6 8 nhom chung (clusters) c6 do tuong ddng >80% va c6 su lay nhidm chéo giita cac ddi tuong
mau trong cting mot trudng (giita ban tay-thuc phim-dung cu chira dung, ché bién thyc pham).

Twe khoa: Staphylococcus aureus, an toan v¢ sinh thyc phém, bép an tap thé, trudng tiéu hoc tai Ha Noi.

1. M& dau

Tai Viét Nam, mac du cong tac an toan vé
sinh thuc phdm luén duoc nha nudc quan tim
nhung cac vu vi pham vé an toan thuc phim va
ngd doc thue phim ngay cang phuc tap. Cong
tac kiém nghiém tim nguyén nhén gy ngo
ddc thuc pham, diéu tra ngudn goc phat sinh
vi sinh vat giy ngd doc thuc phidm doi hoi
ngay cang cao.
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Dé ting cudng cong tac quan 1y an toan vé
sinh thuc phdm, ngoai viéc tim nguyén nhan
gy ngd doc thuc pham thi viéc tim ra ngudn
gbc phat sinh théng qua phéan tich da dang di
truyén cua vi sinh vat gdy ngd doc thuc phdm
dé c6 bién phap theo doi, phong nglra higu qua
mang tinh cip thiét.

Staphylococcus aureus (S. aureus) 1a vi
khuén Gram duwong hinh céu, c6 duong kinh
0,8-lum. S. aureus 1a vi khuan gdy ngd doc
thue pham pho bién do sinh ra cac doc to rudt.
Thuc pham c6 nguy co cao ngd doc thuc pham
do S.aureus bao gom thit va san phim tir thit,
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gia cam, tring va san phdm tir trimg, sira va san
ph?im sira, salad, banh phii kem, sandwich,...
nhitng thuc pham can cé giai doan chuan bj
bang tay va dugc gitr & nhiét do cao hon 4°C
trong mot thoi gian dai sau khi ché bién [1, 2].
Do vay viéc nghién ctru sy da dang di truyén va
moi quan hé cua cac chung S.aureus phan lap
dugc trong cac dbi twong miu tir ngudi ché
bién thuc phém, dung cu ché bién, thuc phém
song, chin & bép an tp thé cua cac trudng cd
tam quan trong dac biét.

Trén thé gioi, phuong phap PFGE di duoc
nhiéu tac gia sir dung dé phéan tich danh gia su
da dang di truyén cua vi sinh vat giy ngd doc
thue pham noi chung va Staphylococcus aureus
noéi riéng. Theo I. Montesinos va cdng su,
PFGE la phuong phéap hitu hi€u hon RFLPS
trong viéc phan tich mdi quan hé & mirc do loai
va dudi loai [3]. Theo Christiane Schlichting va
cong su khi phan tich S. aureus bing céac
phuong phap PFGE, Zymotyping, Capsular
typing va Phage typing két qua cho thdy PFGE
la cong cu hitu ich va vuot trgi so véi cac
phuong phap khac, n6 khong nhitng giup nhan
dang cac ching ma con giup din giai mdi quan
hé vé loai giita cac ching S.aureus [4].

O Viét Nam, phuong phap PFGE di duoc
mot s6 tac gia sir dung trong viéc diéu tra dich
t& hoc phan tir cia cac ching Salmonella
enteritidis  [5]), cac chung Klebsiella
pneumoniae [6],... Hién chua c6 tac gia nao su
dung phuong phap PFGE dé nghién ctu sy da
dang di truyén ciia cac ching S. aureus phan lap
dugc ¢ thyc pham ciing nhu trén cac ddi tuong
trong bép an tap thé cac truong hoc.

Nhoém nghién ctu lga chon phuong phap
PCR truyén théng dé phan tich ti 16 mang gen doc
t6 rudt (sea, seb, sec, sed) két hop voi phuong
phap PFGE cho nghién citru da dang loai va mdi
quan hé cua cac chung S. aureus phan lap dugc o
mdt s6 trudng tiéu hoc & Ha Noi.

2. P6i twong va phwong phap nghién ciru

2.1. Péi twong nghién ciru

Cac chung S. aureus phan lap tu bép an
tap thé cia mot sd trudng tiéu hoc ban tri &
Noi1 thanh Ha N6i nam 2015: tr ban tay nguoi
ché bién, dung cu ché bién, thuc an song,
thirc an chin.

Thoi gian nghién ctu: Thoi gian phan lap
chung vi khuan va phan tich gen nim 2015;
phan tich PFGE tir thang 06/2016 dén thang
12/2016.

Dia diém nghién ctru: Vién Kiém nghiém An
toan vé sinh thuc phdm qudc gia; Phong sinh hoc
phan ti-Vién Vé sinh Dich t& Trung wong.

2.2. Phwong phap nghién ciru:

Phuong phap phan lagp va nhan dang
Staphylococcus aureus: TCVN 4830-1:2005
két hop phuong phap PCR.

Phuong phap PCR phat hién gen sinh doc
to: sea; seb; sec; sed

Béng 1. Trinh ty moi va kich thudc san pham PCR

Gen  Trinh ty primer (5’-3”)  Kich thudce san

[16] pham (bp)
sea  GCA GGG AAC AGC 520

TTT AGG C

GTT CTG TAG AAG

TAT GAA ACA CG

seb GTATGG TGG TGT 163
AACTGA GC

CCA AAT AGT GAC
GAG TTA GG

sec CTT GTATGT ATG 283
GAG GAA TAA CAA

TGC AGG CAT CAT
ATC ATA CCA

sed  GTG GTG AAATAG 384
ATA GGACTGC

ATA TGA AGG TGC
TCT GTG G
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Quy trinh luan nhiét cia cac gen doc tb

enterotoxin
1 chu ki: 95°C/ 10 phat

30 chu ki: 95°C/ 30 gidy, 55°C/ 45 gidy,

72°C/ 60 gidy
72°C/ 10 phut

Sau khi két thuc 30 chu ky, mau dugc gitr ¢

nhiét d6 4°C cho t6i khi dién di

Phuong phap x4c dinh mbi quan hé cua cac
chung: phwong phap PFGE (dién di trudng xung

dién - pulse-field gel electrophoresis): quy trinh
thuc hién tham khao hudng dén cua CDC- Pulse
Net protocol

Enzyme cit gioi han: Smal dbi voi chung
Staphylococcus aureus, Xbal dbi v6i ching
Salmonella ddi chung (Salmonella serotype
braendrup H9812)

Céc chung chuin st dung:

Staphylococcus aureus subsp. aureus
Rosenbach (ATCC® 14458™)

Staphylococcus aureus subsp. aureus
Rosenbach (ATCC® 19095™)

Staphylococcus aureus subsp. aureus

Rosenbach (ATCC® 27664™)

3. Két qua nghién ctru

3.1. Bdc diém sinh hoa cua cac chung S. aureus

phan lap duoc

Nhom nghién ciru tién hanh phan lap cac
chung S. aureus trén cac doi tugng mau tir bép

an tap thé cua 36 trudng thude 12 Quéan Noi
thanh Ha Noi.
Béng 2. Pic diém sinh hoa cac chung S. aureus
trén cac doi twong mau

Poi  twong SO S6 miu Pic  diém
miu miu  chira S. sinh hoa

thu aureus

thap
thyuc pham 85 18 Khuén lac
nguyén  li€u den  nhanh,
song. bong, 164,
thuc phim da 166 16 tron, b déu.
ché bién thudc c6 2 vong
cac nhom quanh khuédn
trung, thit, ca lac: vong duc
mau swabs tir 122 28! & trong va
ban tay cua vong trong &
122 nguoi ché ngoai. Gr+,
bién thue hinh cau xép
pham chum  nho,
mau dung cu 82 6! Coagulase +:
chira dung,
ché bién thuc
phim

Thuc hién phén tich PCR da mdi véi tong
s6 68 miu dwong tinh voi S. aureus trén thi két
qua c¢6 14 mau dwong tinh véi gen sinh doc t6
rudt chiém 20,6%, trong d6 ¢6 11\30 mau ban
tay chiém 36,7%; 2\3 miu th6t chiém 66,7%;
1\16 mAu thuc pham sau ché bién va trude khi
tiéu thu chiém 6,25%

Bang 3. Két qua phan tich PCR cac chung sinh doc t6

STT Diadiémliymiu  Miu  S6luong miu Két qua gen se
1 TH2 Bantay | sec

2 TH6 Bantay | sec

3 THS Bantay | sec

4 THIO Bantay | sec

5 THI3 Bantay | seb, sec
6 THI19 Bantay 2 sec

7 TH21 Bantay | sec

8 TH24 Bantay ! sea

9  TH25 Bantay | sec

10 TH32 Bantay ! sec
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11 THI9 trimg
dan
12 THII thét
song
13 THII thét
chin

1 sec
sec
1 sec

Ghi chu: TH 2, 6, 8... 1a ki hiéu truong tiéu hoc

Sitbp

& ibp
¢ 163bp

Hinh 1. Két qua dién di cac chung duong tinh véi
gen sinh ddc t6 sea-520bp; seb-163bp; sec-283bp.

So sanh véi cac nghién ctru khac trén thé
gi6i cho thay ti 1& cac ching S. aureus chira gen
sinh doc t6 rudt trong nghién ciru clia chiing t6i
thip hon nghién ctru cua mot sd tac gia nhu
Nghién ctru cia Suat Puah va cong su (2016)
trén 200 mau thyc pham n lién Sushi va
Sashimi ¢ Klang Valley, Malaysia thi c6 52
méu duong tinh v&i S. aureus chiém 26% trong
d6 ¢6 50 mau chiém 96,2% duong tinh véi it
nhat 1 gen sinh doc t6 [8]. Nghién ctru cua
Jinghua Cheng va cong sy nam 2016 trén cac
d6i tugng mau khac nhau & Mién Péng Trung
Quédc thi 58,7% (n=496) chung chira it nhat
mot gen sinh doc t6 rudt [9]. Nghién ctru cua
Srinivasan V va cong sy nam 2006 tai My trén
78 chung S.aureus phan lap tir sita cia nhitng
con bo bi viém vu thi ti 1€ duong tinh véi gen
doc t6 rudt 12 93,6% [10].

Tat ca cac nghién ciru trén cac tac gia ding
ky thuat PCR don hodc da moi dé phat hién ca
2 nhoém doc t6 rudt cb dién (SEA, SEB, SEC,
SED, SEE) va nhém moi (SEG, SEH, SEI,
SEJ, SEK, SEL, SEM, SEN, SEO, SEP,SEQ,

SER, SEU, SEV) nén ti 1€ phat hién cua cac
nghién cuu trén cao hon cua chung toi.

So véi nghién cliru cia Mohamed M.A.
Zeinhom va cdng sy nam 2015 khi nghién ctru
cic gen sea, seb, sec trén cac mau sita nguyén
liéu, miu pho mat va mau ldy tir ban tay ngudi
ché bién & tinh Beni-Suef cua Ai Cap thi ti 18
mau duong tinh véi S. aureus chira gen sinh
doc t6 lai thap hon cia chung t6i nhiéu 1a 3%,
4%, 5% taong tng [11].

So vé6i cac nghién ctru trén Thé gi6i thi cac
nghién ctru vé& doc t6 rudt cua S. aureus & Viét
Nam con rat han ché. Nghién ctru ciia Lé Khanh
Tram va cong su trén 30 chung phan 1dp duogc
tur tay va miii cua nhan vién lam viéc tai cac co
s& dich vu an ubng & Ha Noi nim 2009-2010
thi ti 16 chung mang cac gen nhém cb dién 1a
sec va see 1a 23,1%, sea 11,5%, sed 3,8%, seb
1,9% [12]. Nghién ctru ciia Bui Mai Huong va
cong sy nam 2009 trén 212 mau thuc phém an
lién thu thap tai Ha Noi thi ti 1€ mau duong tinh
v6i S. aureus mang gen doc t6 nhom c6 dién
dao dong tur 16,7% (sea)-33,3%
(sec)-44,4%(seb) & cac nhém thyc pham [13].

Céc két qua nghién ctru trén cho thiy sy da
dang vé ty 1& cac gen sinh doc to rudt cua S.
aureus trén nhimg dbi tuong khac nhau va &
cac vung dia ly khac nhau.

3.2. Moi quan hé di truyén ciia mét sé chiing
nghién cuu

Trong cac chung thu dugc tir cac ddi tuong
miu ciia cung 1 trudng, chung toi tién hanh
phan tich bing PFGE xem mbi quan hé cua cac
chung thu dugc & cac truong dugc lya chon
(Hinh 2):

Nam 1995 Tenover va cong su da dua ra
huéng din dién giai két qua PFGE [14]. dén
nay chua c6 tac gia nao dua ra dugc cac ti€u chi
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thay thé do véy tiéu chudn Tenover van la tiéu Dua vao biéu dd phan tich cho thiy cac
chuin duoc sir dung trén toan thé gidi. chung S.aureus dwoc phan cit thanh s§ doan

Ap dung céc tiéu chi danh gia ctua Tenover, khac nhau (> 12-20 doan) véi do twong dong
ching t6i thu duoc cac két qua nhur sau: >80% thi c6 8 nhoém chung (clusters) dugc nhan

dang, chi tiét theo bang 2.

Hinh 2. phan tich két qua chay pfge cac ching nghién ciru.
Béang 4. Cac nhom chung c¢6 quan hé gan

Clusters pfge P twong dong Nguon goc Tén trwong  Gen sinh
type lay mau doc to se
12 100% Chau dé thirc &n chin ~ TH33
1 7 >80% Thit lgn song TH33
27 Cha ran TH31
¥ 4 sec
jg 7.0% ;;intga;azn igi g sec
>80% .
2 40 Thit ga rang Th19
36 Thit bo chin TH9

90%
37 °  Chaudungthtcan  TH9
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2 0% by THI]
o
3 38 >80% Thét séng Thll sec
96,8%
39 °  Thét chin Thil sec
14 Thit Lon séng TH11
16 Tring TH24
4 >80°,
17 =80% Ban tay TH24 sed
5 13 >80% Ba?l tay . THS sec
5 Thit lon xay song TH8
23 Thit lon song TH18
24 Thit xay rang THI18
6 25 ~30% 100% Khay dung thic an THI18
26 - Ban tay 1 THI18
47 Ban tay 2 THI18
45 Thit lon séng TH4
30 100% Nem song THI15
7 31 >80% BaTl tay . TH15
28 100% Thit lon song Th25
29 Ban tay Th25
48 100  Thitlon song TH35
] 49 >80% Pau phu nhoi thit TH35
46 Ban tay TH35
4 Thit lon xay song TH36

Dua vao bang phan tich trén cho thiy su da
dang cao cua cac chung S. aureus phan lap
dugc, c6 8 nhom chung c6 quan hé gin gii (d6
tuong dong >80% hay sy sai khac <3 doan).
5 nhém c6 sy twong dong 100% chig té ching
¢6 su lay nhiém chéo giita cac ddi twong mau,
gitta thyc phim va dung cu chua dung thuc
pharn (truong TH33), giita ngudi ché bién-thuc
phim- dung cu chira dung thuc pham (trudng
THI18), gitta ngudi ché bién véi thyc phim
(THS, TH25), gitta thuc pham véi thuc phdm
(trudng TH35). Tir d6 cho thiy tAm quan trong
cua viéc tuan thu cac quy dinh thuc hanh tdt an
toan vé sinh thuc phélm, ngo doc thuc phérn co
thé xay ra bat ctr khi nao néu nguoi ché bién
khéng tudn thu cac nguyén tic do.

So sanh vé&i cac nghién ctru vé& S. aureus
khac trén thé giéi cho thdy nghién ctru céc
chung S. aureus béng phuong phap PFGE
khong nhiing cho thdy su da dang di truyen ma
con cung cip bang ching vé su lay nhiém chéo
S. aureus giita cac d6i twong mau khic nhau
trong qua trinh ché bién, tiéu thu thuc phim tur
d6 truy xudt dugc nguyén nhin gy ngd doc

thue phim, giup cac co quan chic ning dua ra
duoc cac bién phap phong ngira va nang cao
hiéu qua quan 1y an toan thwc phidm: mot sb
nghién ctru S. aureus bang phuong phap PFGE
nhu nghién ctru cia Sonja Bonness va cong su
(2008) & Pic cho thdy 84% cac chung S.
aureus phan l1ap dugc o tré em thi ciing c6 mat
& it nhat b hodc me chung tir d6 cho thiy su
lay truyén trong mot gia dinh [15], nghién ciu
cua Akira shimizu va cdng sy nam 2000, da
cho thiy nhiéu ching S. aureus cing 1 nhom da
gay ra cac vu ngo déc & cung cac Quan trong
giai doan 1,2 dén 5 niam [16], nghién ctru cua
H-L Wei and C-S.Chiou (2001) diéu tra nguyén
nhén gy ngd doc thuc pham khi Sinh vién an
sang tai truong cip 3 & Anh va thay rang 02
ching S. aureus phan lap dugc tir mau bénh phdm
liy tir bénh nhan ciing duoc tim thdy ¢ nhan vién
ché bién thyc phim [17], nguyén nhan giy ngd
ddc trong ty cling duoc tim théy trong vu ngd doc
6 1 truong Pai hoc Han Qudc do S. aureus duoc
mang trén tay mot nhan vién ché bién trong quéa
trinh chat va dong goi thit ga [18].
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4. Két luan

Ti 1& c4c gen sinh doc td rudt (sea, seb, sec)
cua cac chung S. aureus phan lap dugc trong
cac nhom dbi twong mau 1a 20,6% (n=68).

Cac chung S. aureus c6 sy da dang di
truyén cao khi phan tich 46 ching thu thap
duogc tir 18 truong thi c6 8 clusters vdi do tuong
ddng > 80%, 5 nhom cé sy tuong dong 100%
chimg t6 chiing ¢ sy lay nhiém chéo giita cac
dbi twong mau, gitra thuc phim va dung cu
chia dung thuc phdm (truong TH33), giita
ngudi ché bién-thue phim-dung cu chira dung
thyc pham (truong TH18), giita nguoi ché bién
voi thuc phélm (TH8, TH25), gitta thyc phélm
v6i thue phdm (trudng TH35).

Loi cam on

Tac gia xin chan thanh cdm on céac cén bg
phong thi nghi¢m sinh hoc phan t& Vién V¢
sinh Dich t& trung wong di gitp d& vé thiét bi
phan tich. Nghién ctru ndy dugc hd trg mot
phan kinh phi tir d& tai 01C-08/10-2014-2 cua
s0 Khoa hoc va cong nghé Ha Noi.
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Genetic Diversity of some Strains of Staphylococcus aureus
Isolated from Kitchens at Primary Schools in Hanoi in 2015

Nguyen Thi Giang', Nguyen Thi Thu Huyen?,
Dang Thi Oanh', Pham The Hai®

!National Institute for Food Control, 65 Pham Than Duat, Mai Dich Str., Cau Giay, Hanoi, Vietnam
‘vNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Abstract: Food poisoning is always a hot issue not only in Vietnam but also in the world.
Investigation causes, origin of factors causing food poisoning are always concerned by the authorities.
In this study, we used the PFGE method to analyze the genetic diversity and relationships of
Staphylococcus aureus isolates, one of the leading causes of mass food poisioning. S. aureus strains
were isolated in kitchens at some primary schools in Hanoi in 2015.

The study was conducted on 68 isolates from samples of the food handlers, equipments, foods,
from 36 primary schools in 12 districts of Hanoi. The results showed that the proportion of S. aureus
carrying enterotoxigenic genes (sea,seb,sec) was 20.6% (n = 68). 46 isolates from 18 schools with
high genetic diversity: 8 clusters with a similarity coefficient of >80% and cross-contamination
between samples in the same school were happened (between handlers-foods-processing equipment).

Keywords: Staphylococcus aureus, food safety, primary school kitchens, Hanoi.



